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Foreword 

Access to data and the ability to use it are key 
enablers for innovation and growth in our 
increasingly data-driven economy. We need 
new digital solutions to accelerate the green 
transition. One example is the Digital Product 
Passport (DPP), which is being developed rap-
idly in Europe. DPPs will boost sustainable 
business and the circular economy through the 
better use and sharing of data in the production 
chain and throughout the lifecycle of products.   

When product data for different products 
and services can be circulated through the 
manufacturing and distribution chain using 
DPPs, the benefits are apparent. Business 
productivity, resource efficiency and product 
traceability are improved. The data can also 
facilitate product maintenance, repair and 
refurbishment, thereby extending product life 
cycles. Data is also needed at the end of a 
product's life cycle to support the safe recovery 
and reuse of materials. Providing product 
information to customers and supply chain 
actors enables them to make sustainable 
consumption and partner choices. 

Ideally, DPPs could help consumers make 
more sustainable choices. For public authori-
ties, they offer more efficient means to control 
and transfer data. For businesses, they provide 
an incentive to develop sustainable and circular 
business models. DPPs open up new business 
opportunities for Finnish and European 
companies and can create a significant competi-
tive advantage. In the future, increasing regula-
tion, price competition and consumer demands 
will further increase the demand for sustainably 
produced products. At their best, digital 
product passports are a means to repatriate 
manufacturing to Europe and strengthen 
European autonomy. 

To meet the expectations placed on Digital 
Product Passports, it is important to develop 
them through experimentation. This will also 
allow the legislation to take into account, for 
example, the maturity of companies to maintain 
data, transfer product information along value 
chains, and adopt common data models.   

At Sitra, we have supported the piloting of 
the DPP to develop the concept further and 
explore the new circular economy business 
models it offers. Pilots have been carried out in 
the battery, textile and logistics value chains. 
The sectors differ significantly, but common 
lessons can be drawn from the product passport 
pilots. During the pilots, we have also identified 
a widespread need for peer learning. This is 
why we have funded the FINNPASS network 
for Finnish companies and DPP developers.   

Many thanks to the authors of this working 
paper, Henna Suomi and Pirkka Frosti, and to 
Sitra's writing team for bringing together the 
lessons learned from the product passport 
pilots. I would also like to thank all those 
involved in piloting the DPP pilots presented in 
this paper. The DPP is a good example of a new 
way of working that requires extensive 
collaboration.

I hope the lessons learnt from the pilots 
summarised in this paper will also be useful to 
others involved in the development of the DPP.

15 April 2024

Laura Halenius
Project Director, Sitra
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Summary

The EU is working to accelerate the transition 
to a circular economy through a range of meas-
ures, including the use of Digital Product 
Passports (DPPs). A DPP can be considered a 
digital version of a physical object. It provides 
accurate and reliable information about a prod-
uct throughout its manufacturing and distribu-
tion history, for example about its raw materi-
als, composition and safety. In the future, 
almost all products entering the EU market will 
need to have a DPP.  The regulation of DPPs is 
incremental and the field is constantly evolving. 
In Finland, a group of companies from different 
sectors and an industry association have been 
exploring the challenges and opportunities of 
DPPs in four pilot projects. Sitra has funded the 
pilots on machine batteries, textiles and 
logistics. 

This working paper summarises lessons 
learnt from these pilot projects and makes 
recommendations on how digital product 
passports can help to address regulation, 
develop new circular economy business models, 
and boost the competitiveness of European 
businesses. While the observations and conclu-
sions of the paper are based on current 
knowledge and the results of the pilot projects, 
it should be borne in mind that the develop-
ment of the DPP is constantly evolving. 

The findings of the pilots relate to business 
development, the use of data and the applica-
tion of technological solutions. The pilots show 
that DPPs offer opportunities for new circular 
business models. The pilots showed that 
consumers, client companies and investors have 
very different needs for DPPs and that their 
different perspectives should be taken into 
account in the regulatory work on DPPs. It was 
also found that businesses face challenges in 

understanding all the upcoming regulations 
related to DPPs; for example, support from 
industry associations is needed to understand 
them. 

The pilots found that the introduction of 
DPPs requires new services to facilitate data 
sharing, such as data intermediary services. 
Access to data also requires new solutions to 
enable different actors to access and use it in 
the value chain. Data productisation was identi-
fied in the pilots as a possible basis for informa-
tion architecture and standardisation of DPPs. 
Another notable finding was that the public 
free testbed served as an important basis for 
data transfer and collaboration between 
organisations.  

Using the lessons gained from the pilots, 
the working paper provides the European 
Union with seven recommendations for action 
to support the development of a new regulatory 
framework for the DPP.   

1. The European Commission and the 
member states should support 
European industry in preparing for 
DPPs. The implementation of the DPP 
regulation must consider the level of matu-
rity of the different industries and compa-
nies in terms of data exploitation and the 
complexity of their value chains. Not all 
companies and industries are yet able to use 
data strategically and effectively, and this 
needs to be taken into account in the devel-
opment of the regulation.   

2. The public sector must lead by example 
to accelerate the adoption of DPPs. For 
example, the use of DPPs should be included 
in the criteria for public procurement. 
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3. Investment is needed in product devel-
opment, pilot projects and industry 
peer networks related to DPPs. 
Investment is needed at both EU and 
national levels. The EU also needs open 
testing platforms and pilot environments to 
enable companies to test different solutions 
for sharing DPP data along the value chain 
and to demonstrate the business potential of 
the data-driven circular economy. 

4. Standardisation should ensure the 
smooth and cost-effective interopera-
bility of the European DPP system. The 
system should be based on widely used 
internet protocols, and industry-specific 
data standards should also be taken into 
account.   

5. The use of different product identifiers 
should be supported so that DPPs can 
respond to industry and user-specific 
needs and rapid technological develop-
ments. The implementation of DPPs 
requires the definition of online and offline 
data. Implementation should focus on pre-
senting a standardised minimum set of 
information through different data carriers. 

6. European data spaces need to be 
strengthened as a data-sharing infra-
structure to ensure interoperability of 
DPPs in cross-sector value chains. The 
interoperability and technology neutrality of 
the systems must be ensured to enable the 
use of DPPs for different data exchange and 
user needs.  

7. A governance model for DPPs should be 
promoted to clarify the ground rules for 
stakeholders. The governance model sets 
the ground rules for the development of the 
DPP concept and defines how decisions on 
DPPs will be made by the industry.
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Tiivistelmä

EU pyrkii vauhdittamaan kiertotalouteen siirty-
mistä erilaisin toimenpitein, joista yksi on digi-
taalisten tuotepassien (Digital Product 
Passport, DPP) hyödyntäminen. Digitaalista 
tuotepassia voi ajatella fyysisen esineen digitaa-
lisena versiona. Se tarjoaa tarkkaa ja luotettavaa 
tietoa tuotteesta läpi sen valmistus- ja kulje-
tushistorian, esimerkiksi sen raaka-aineista, 
materiaaleista ja turvallisuudesta. 
Tulevaisuudessa lähes kaikilta EU:n markki-
noille tulevilta tuotteilta vaaditaan digitaalinen 
tuotepassi.  

Suomessa joukko eri alojen yrityksiä ja 
toimialajärjestö tutkivat neljässä pilottihank-
keessa digitaalisten tuotepassien haasteita ja 
mahdollisuuksia. Tulevaisuustalo Sitra rahoitti 
akku-, tekstiili- ja logistiikka-alan kokeiluja. 

Työpaperi kokoaa yhteen näiden pilotti-
hankkeiden oppeja sekä suosituksia siitä, miten 
digitaalisten tuotepassien avulla voidaan vastata 
sääntelyyn, kehittää uusia kiertotalouden 
liiketoimintamalleja, sekä vauhdittaa eurooppa-
laisten yritysten kilpailukykyä. Työpaperin 
huomiot ja johtopäätökset perustuvat tämän-
hetkiseen tietoon ja pilottihankkeiden tuloksiin, 
mutta samalla on muistettava, että tuotepassien 
kehitys etenee jatkuvasti. 

Pilottien löydökset liittyvät liiketoiminnan 
kehittämiseen, datan käyttöön ja teknologisten 
ratkaisujen soveltamiseen. Pilotit osoittavat, että 
digitaaliset tuotepassit tarjoavat mahdolli-
suuksia uusille kiertotalouden mukaisille 
liiketoimintamalleille. Lisäksi havaittiin, että 
yrityksillä on haasteita hahmottaa kaikkia 
digitaalisiin tuotepasseihin liittyviä tulevia 
säädöksiä: niiden ymmärtämiseksi tarvitaan 
esimerkiksi toimialajärjestöjen antamaa tukea.  

Pilottihankkeissa huomattiin, että digitaa-
listen tuotepassien käyttöönotto edellyttää uusia 
datan jakamista helpottavia palveluja, kuten 
datan välityspalveluja. Myös datan saatavuus 
vaatii uudenlaisia ratkaisuja, niin että eri 
toimijat pääsevät siihen käsiksi ja voivat 

hyödyntää sitä arvoketjussa. Datan tuotteista-
minen huomattiin piloteissa digitaalisten 
tuotepassien tietoarkkitehtuurin ja standar-
doinnin mahdolliseksi perustaksi. 
Huomionarvoinen havainto oli myös, että 
julkinen maksuton kokeiluympäristö toimi 
merkittävänä organisaatioiden välisen datan-
siirron ja yhteistyön mahdollistavana alustana.  

Pilottien oppeihin nojaten työpaperi antaa 
Euroopan unionille seitsemän toimenpidesuo-
situsta digitaalisia tuotepasseja koskevan uuden 
sääntelyn kehittämisen tueksi. 

1. Euroopan komission ja jäsenmaiden on 
tuettava eurooppalaisia teollisuuden 
toimijoita tuotepasseihin valmistautu-
misessa. Digitaalisia tuotepasseja koskevan 
sääntelyn toimeenpanossa on huomioitava 
eri toimialojen ja yritysten datan hyödyntä-
misen kypsyysaste sekä niiden arvoketjujen 
monimutkaisuus. Kaikki yritykset ja toimi-
alat eivät vielä osaa hyödyntää dataa strategi-
sesti ja tehokkaasti, ja tämä tulee huomioida 
sääntelyn kehityksessä.  

2. Julkisen sektorin tulee näyttää vahvasti 
esimerkkiä tuotepassien käyttöönoton 
vauhdittamiseksi. Tuotepassien käyttö 
tulee sisällyttää esimerkiksi julkisten hankin-
tojen kriteeristöön.   

3. Digitaalisiin tuotepasseihin liittyvään 
tuotekehitykseen, pilottihankkeisiin ja 
toimialojen vertaisverkostoihin on 
investoitava. Investointeja on tehtävä niin 
EU:n kuin kansallisella tasolla. EU:ssa tarvi-
taan myös avoimia testialustoja ja kokeilu-
ympäristöjä, jotta yritykset voivat testata 
erilaisia ratkaisuja tuotepassien tietojen 
jakamiseksi arvoketjussa ja jotta voidaan 
osoittaa datavetoisen kiertotalouden 
liiketoimintapotentiaalia. 
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4. Standardoinnin avulla tulee varmistaa 
Euroopan digitaalisten tuotepassien 
järjestelmän sujuva ja kustannus-
tehokas yhteentoimivuus. Järjestelmän 
tulee perustua laajalti käytettyihin internet-
protokolliin ja myös toimialalähtöiset data-
standardit pitää huomioida.

5. Erilaisten tuotetunnisteiden käyttöä 
tulee tukea, jotta tuotepassit voivat 
vastata toimiala- ja käyttäjäkohtaisiin 
tarpeisiin sekä nopeaan teknologiseen 
kehitykseen. Tuotepassien toteuttaminen 
edellyttää online- ja offline-tietojen määrit-
telyä. Toteutuksessa tulee keskittyä standar-
doidun minimitiedon esittämiseen erilaisilla 
välineillä, kuten QR-koodeilla, sekä niiden 
linkittämiseen eri tietolähteisiin, joista lisä-
tiedot ovat luettavissa. 

6. Eurooppalaisia data-avaruuksia tulee 
vahvistaa datan jakamisen infrastruk-
tuurina, niin että tuotepassien yhteen-
toimivuus monialaisissa arvoketjuissa 
voidaan varmistaa. Jotta digitaalisia tuote-
passeja voitaisiin käyttää erilaisiin datan 
jakamisen ja käyttäjien tarpeisiin, järjestel-
mien yhteentoimivuus ja teknologia-
neutraalius tulee varmistaa.  

7. Digitaalisten tuotepassien hallinta-
mallia tulee edistää, jotta voidaan 
selventää toimijakentän pelisääntöjä. 
Hallintamalli asettaa säännöt tuotepassi-
konseptin kehittämiselle ja määrittelee, 
miten tuotepasseja koskevat päätökset 
tehdään toimialoilla.
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Sammanfattning

EU arbetar för att påskynda övergången till en 
cirkulär ekonomi genom en rad åtgärder. En av 
åtgärderna är att använda digitala produktpass 
(DPP). Ett digitalt produktpass är på sätt och 
vis en digital version av ett fysiskt objekt. Det 
ger korrekt och tillförlitlig information om en 
produkt under hela dess tillverknings- och 
transporthistoria, till exempel om dess råvaror, 
material och säkerhet. I framtiden måste nästan 
alla produkter som kommer in på 
EU-marknaden ha ett digitalt produktpass. 

I Finland har företag från olika sektorer och 
en branschorganisation i fyra pilotprojekt 
undersökt utmaningarna och möjligheterna 
med digitala produktpass. Framtidshuset Sitra 
finansierade pilotprojekt från batteri-, textil- 
och logistikbranscherna. 

Det här arbetspappret sammanställer 
lärdomar från ovannämnda pilotprojekt samt 
rekommendationer för hur reglering kring 
digitala produktpass borde genomföras och vad 
som borde uppmärksammas i lagstiftningen. 
Dessutom beskriver pappret hur digitala 
produktpass kan bidra till att utveckla nya 
affärsmodeller för cirkulär ekonomi samt öka 
konkurrenskraften hos europeiska företag. 
Observationerna och slutsatserna i pappret 
baserar sig på aktuell information och pilotpro-
jektens resultat men det är viktigt att komma 
ihåg att utvecklingen av digitala produktpass 
befinner sig i ständig förändring. 

Resultaten av pilotprojekten berör affärsut-
veckling, användning av data och tillämpning 
av tekniska lösningar. Pilotprojekten påvisar att 
digitala produktpass erbjuder möjligheter till 
nya cirkulära affärsmodeller. Pilotprojekten 
indikerade att konsumenter, kundföretag och 
investerare har mycket olika behov gällande 
digitala produktpass och att dessa olika 
perspektiv bör beaktas i lagstiftningsarbetet. 
Det konstaterades också att det är utmanande 
för företag att förstå alla kommande 

förordningar relaterade till digitala produkt-
pass. Företagen behöver stöd av till exempel 
branschorganisationer för att förstå dem. 

Pilotprojekten påvisade att införandet av 
digitala produktpass kräver nya tjänster som 
underlättar datadelning, till exempel dataöver-
föringstjänster. Det krävs också nya lösningar 
för att göra det möjligt för olika aktörer i värde-
kedjan att få tillgång till och använda data. I 
pilotprojekten identifierades kommodifiering 
av data som en möjlig grund för informations-
arkitektur och standardisering av digitala 
produktpass. Ett annat anmärkningsvärt 
resultat var att den offentliga kostnadsfria 
testplattformen fungerade som en viktig platt-
form för dataöverföring och samarbete mellan 
organisationer. 

Arbetsdokumentet bygger på lärdomar från 
pilotprojekten och ger Europeiska unionen sju 
rekommendationer om åtgärder för att stödja 
utvecklingen av ett nytt regelverk för digitala 
produktpass. 

1. Europeiska kommissionen och med-
lemsstaterna måste stödja den europe-
iska industrin i att förbereda sig för 
digitala produktpass. När förordningen 
om digitala produktpass genomförs måste 
företags och olika branschers mognadsgrad i 
att utnyttja data samt deras värdekedjors 
komplexitet uppmärksammas. Alla företag 
och branscher kan ännu inte använda data 
strategiskt och effektivt, och detta måste 
beaktas när lagstiftningen utvecklas. 

2. Den offentliga sektorn måste föregå 
med gott exempel för att påskynda att 
digitala produktpass börjar användas. 
Exempelvis bör användningen av digitala 
produktpass ingå i kriterierna för offentlig 
upphandling. 
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3. Det krävs investeringar i produktut-
veckling, pilotprojekt och jämförbara 
nätverk med anknytning till digitala 
produktpass. Investeringar måste göras 
både på EU- och nationell nivå. Dessutom 
behöver EU öppna testplattformar och pilot-
miljöer för att företag ska kunna testa olika 
lösningar i vilka data från produktpass delas 
längs värdekedjan och för att påvisa affär-
spotentialen i den datadrivna cirkulära 
ekonomin. 

4. Smidigheten, kostnadseffektiviteten 
och interoperabiliteten av det europe-
iska systemet för digitala produktpass 
bör säkerställas genom standardisering. 
Systemet bör baseras på allmänt använda 
internetprotokoll. Branschspecifika datas-
tandarder bör också beaktas. 

5. EU måste stöda användningen av olika 
produktidentifierare så att produktpas-
sen ska kunna svara på bransch- och 
användarspecifika behov och den 
snabba teknologiska utvecklingen. 
Genomförandet av produktpass kräver att 
online- och offlinedata definieras. I genom-
förandet bör fokus ligga på att presentera 
standardiserad minimiinformation via olika 
verktyg, såsom QR-koder, och på att länka 
dem till olika informationskällor där ytterli-
gare information kan hämtas. 

6. Europeiska dataområden måste stärkas 
som en infrastruktur för datadelning så 
att produktpassens interoperabilitet i 
branschövergripande värdekedjor kan 
säkerställas. För att digitala produktpass 
ska kunna användas för olika datadelnings- 
och användarbehov måste systemens intero-
perabilitet och teknikneutralitet säkerställas. 

7. Digitala produktpass behöver en styr-
ningsmodell som klargör spelreglerna 
för de olika aktörerna. Styrningsmodellen 
fastställer regler för utvecklingen av pro-
duktpasskonceptet och definierar hur bran-
schen bör fatta beslut om produktpass. 
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1. Digital Product Passports enable 
twin transition in Europe 

The European Union has ambitions to lead the international sustainable 
development agenda. One of these is the EU’s proposal for a Digital 
Product Passport (DPP) as a tool for collecting and sharing product 
information to improve traceability and transparency. 

Solving the environmental sustainability crisis 
requires a comprehensive understanding of the 
interdependencies between climate change, loss 
of biodiversity and the depletion of natural 
resources, as well as developing digital solutions 
to tackle them. Policy instruments that support 
the green and digital transition, known as the 
twin transition, provide a regulatory and solu-
tion framework that guides all actors in value 
chains from material sourcing to manufactur-
ing and brand owners to after-market opera-
tors, either directly or indirectly. 

The European Green Deal is the EU’s 
growth strategy, which aims to make Europe a 
resource-efficient, competitive, and 
climate-neutral economy by 2050, taking into 
account the sustainability of natural resources 
and social justice. A key part of the European 
Green Deal is the implementation of the new 
Circular Economy Action Plan (CEAP), which 

facilitates the transition to a circular economy. 
The circular economy offers solutions for 
meeting climate goals and halting biodiversity 
loss, and strengthens the foundation of the EU’s 
industrial renewal objectives, such as job crea-
tion in the climate-neutral sectors of the 
circular economy. 

To achieve the European Green Deal and a 
fair green and digital transition across Europe, 
better access to open and private data is crucial. 
Sustainable business and the circular economy 
will be boosted by the better use and sharing of 
data, in particular to improve productivity, 
resource efficiency and the traceability of 
products. Therefore, the European Data Act 
and other regulations implementing the 
European data strategy and accelerating the 
data economy are key components for imple-
menting the twin transition. 

“There is no circular economy without data economy.”  

Marja-Liisa Niinikoski, Managing Director, Finnish Textile & Fashion 

What is the twin transition? 

The twin transition is a term used to describe two simultaneous major global changes: 
the green transition and the digital transition. The green transition is a shift towards 
economically sustainable growth and an economy that is not based on fossil fuels 
and over-consumption of natural resources. The digital transition supports the green 
transition with developments and technologies that contribute to achieving the goal of 
climate neutrality. The concept of a twin transition highlights the interconnectedness of 
economic development and environmental protection, suggesting that both are essential 
for long-term prosperity and well-being. 
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The EU’s circular economy action plan 
consists of numerous legislative initiatives 
aimed at reducing the environmental impact of 
materials and products manufactured in or 
imported into the EU. If the product does not 
meet the new requirements set for it, it cannot 
be placed on the market or used in the EU area. 
In this way, physical goods on the EU market 
will be made more environmentally friendly, 
more circular and more energy efficient 
throughout their entire life cycle from the 
design phase to daily use, repurposing and 
end-of-life. 

The EU’s new battery regulation and the 
proposal for a new Ecodesign for Sustainable 
Products Regulation (ESPR) are the first to 
implement product policy in line with the 
European Green Deal’s circular economy 

objectives and to set requirements for a Digital 
Product Passport (DPP). The regulations, 
which will apply to around 30 product types, 
will be implemented phased in by 2030. Once 
in place, the ESPR will promote, among other 
things, the use of durable materials, repaira-
bility, maintainability and recyclability within 
the EU single market. 

Although the regulation will include 
specific circular economy criteria by product 
group, the common denominator across all 
categories will be the reduction of environ-
mental impact. This is linked to production and 
consumption and the creation of new business 
opportunities for product-as-a-service. Better 
use of data through the product lifecycle plays a 
crucial role in facilitating the transition to a 
circular economy. 

What is a digital product passport? 

The Digital Product Passport (DPP) is an EU technology concept that requires the 
collection of product information from the entire value chain, such as durability of 
manufacturing materials, raw materials, product safety, use and recyclability in all 
sectors (excluding only food, feed and pharmaceuticals). The purpose of supply chain 
transparency is to promote sustainable design and production, enable the transition to 
a circular economy, create new business opportunities for companies, and help public 
authorities monitor compliance and consumers make sustainable choices.

The purpose of this working paper is to 
activate discussion on what the implementation 
of Digital Product Passports would mean. 
Currently, the DPP concept is still under devel-
opment. The EU’s goal of becoming a global 
leader in sustainable production and carbon 
neutrality by 2050 has far-reaching implications 
for all European companies, regardless of 
industry, as well as for non-EU companies 
operating within the Union. 

What all industries have in common is that 
the twin transition requires comprehensive data 
sharing across global value chains. The DPP 
requires stakeholders in the value chain to share 

their regulatory information about the product, 
as well as the environmental impact of produc-
tion, use and end-of-life recycling. If stake-
holders work together to provide information 
for DPPs, they could benefit from new circular 
economy business model opportunities. To 
achieve this, the digitalisation and standardisa-
tion of product-related information through 
DPPs is considered essential. Sectors are at 
different stages of readiness to embrace the 
concept, and specific solutions for companies 
are still in the identification and initial planning 
process. 
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This working paper presents insights from 
four Finnish pilot projects and makes recom-
mendations on how to accelerate the develop-
ment and implementation of digital product 
passports. DPP can become a strategic and 
business priority for companies, enabling the 
seamless exchange of product information 
among stakeholders. It could also support the 
principles of product circularity, facilitate 

informed decision-making and streamline 
compliance verification. The recommendations 
in this working paper highlight the factors that 
support and enable companies to adopt the 
DPP in different industries. Additionally, it 
outlines best practices on how to generate value 
for the different participants of the value chain 
by using existing data sources and information 
systems. 
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2. Finnish DPP pilots in 
different sectors 

The introduction of new concepts and regulations requires testing. In 
Finland, the current DPP concept has been piloted in the textile, work 
machinery and logistics industries in different parts of the supply and 
value chains. All pilots are linked by a business-driven and cross-sectoral 
approach. 

2.1 The Finnish approach to 
implementing the DPP 

The potential of digitalisation to solve major 
societal challenges has long been discussed. 
Currently, technological development is at a 
stage where the expectations placed on technol-
ogy can be met. The increased availability of 
data, cloud computing, and new network tech-
nologies, combined with artificial intelligence 
tools, enable the development of innovations 
that have a real chance of addressing the chal-
lenges in the path of the green transition. 
Finland aims to be at the forefront of develop-
ing these data-driven innovations. 

An important aspect of the development of 
the Finnish data economy has been the close 
integration between companies and the public 
sector. This focus is now even more important, 
as the green transition and the DPP regulation 
require global value chains to be brought closer 
together. 

The Finnish data economy’s architectural 
approach is built on this premise and is seen as 
intrinsically valuable for the DPP development. 
Rapid changes in the solutions and technologies 
that companies use today should be avoided, 
and the architectural strategy should follow the 
good practices, standards and solutions that 
companies already predominantly use and 
support. Many of the elements and technologies 
required for implementing the DPP are already 
available, and it is just a matter of using them 
wisely. When introducing new features and 
developments, it is crucial to prioritise their 
marketability. 

All four Finnish pilots examined in this 
working paper took this approach from the 
outset, identifying the key stakeholders in the 
value chains and considering what needs, 
requirements, and premises they have today. 
The pilots also explored how the DPP could 
assist them not only in implementing it as a 
green transition compliance tool but also to 
work out the business aspects and constraints of 
that limit its uptake today. 

The Finnish DPP solution architecture is 
based on the principles of the European data 
space and builds interoperability and digital 
trust around three key components: data prod-
ucts, consented data sharing and the flexible 
linking of physical and digital identities based 
on business and industry needs. This approach 
extends the concept of the DPP from having 
just one application to enabling all existing 
business and operational systems today (appli-
cations and data sources) to be part of the DPP 
system and to start implementing it gradually. 

The four Finnish DPP pilots tested this 
architectural approach, each from its own 
specific perspective. The pilots on battery data 
for work machinery and on the sharing of 
logistics emissions data tested end-to-end value 
chain data delivery with productised data 
sharing in a data space. The textile pilot investi-
gated the supply of the productised data in the 
value chain with a minimum viable data source 
for the supply of DPP data. The second textile 
industry pilot explored the supply chain data 
delivery with distributed ledger infrastructure 
for traceability of the data delivery for the 
product identities. 

https://www.sitra.fi/en/projects/digital-product-passports/
https://www.sitra.fi/en/projects/digital-product-passports/
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Figure 1. The Finnish approach to implementing the Digital Product Passport 
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2.2 Battery data sharing in the work machine industry 

Battery DPP for work machines helps drive twin transition

Partners involved 
The SIX Mobile Machinery consortium members, VTT (project lead), IOXIO (technical 
lead), Sandvik (case company), Kalmar (case company) and Sitra (funding partner). 

Domain 
Battery DPP, based on the EU’s new Battery Regulation (2023). 

Topic tags 
Machinery industry, original equipment manufacturer (OEM), DPP issuers, corporates, 
B2B, productised data, data space 

Use cases 
1. The electric mobile work machine is delivered to a new customer with a battery DPP. 
2. The battery health data is accessed with the DPP in its first life and exploited to 

consider second life or recycling use alternatives and the remaining financial value of 
the battery. 

Aim of the pilot 
Test productised data exchange within the electrified mobile machinery manufacturing 
and operation value chain, using a data brokerage service and standardised product 
identifiers to enable seamless data exchange through a data space. 

Key findings 
• A standalone DPP is insufficient and an interconnected data sharing network between 

battery and machinery value chain stakeholders is crucial. 
• The practical demonstration shows the ability to create networked value among 

stakeholders using the DPP concept beyond the mandatory Battery Regulation 
requirements. 

• Innovative new business cases are needed to foster investment in DPP capabilities. 
• The EU should avoid promoting single product passport standards that hinder new 

value creation. 
• The data sharing for batteries and machinery are highly interconnected and can 

improve customer value by data products, like battery and machine data sheets and 
carbon footprints. 

Sustainable Industry X SIX is an industry-led 
initiative that brings together a variety of actors, 
including machine builders and technology and 
research partners from Finland and interna-
tionally. Led by machinery manufacturers 
Sandvik and Kalmar, SIX’s Mobile Work 
Machines subgroup decided to conduct a DPP 
pilot. 

The main goal of the pilot was to evaluate 
the implementation of the DPP for electric 
mobile work machines and their batteries in a 
real-world setting, specifically in mining and 
port environments. The pilot also aimed to 
identify methods for accessing data from 
machinery related to sustainability, particularly 
Scope 3 emissions data. Scope 3 data refers to 
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the indirect emissions generated in a company’s 
value chain, including both upstream and 
downstream activities, such as the production 
of purchased materials, the transportation of 
purchased goods and the use of sold products 
and services. 

The key achievement of the pilot was that it 
demonstrated the potential to create intercon-
nected value among stakeholders in the use of 
individual batteries and machines. Specifically, 
DPPs facilitated the sharing of maintenance, 
repair needs, and reordering data between 
stakeholders. For instance, by accessing real-
time data on battery health and machine wear 
and tear through DPPs, companies could 
dynamically schedule needed machine mainte-
nance, efficiently manage part replacements 
and create real-time reordering processes for 
spare parts. This not only optimises machine 
uptime but also improves the overall efficiency 
of operations, demonstrating the utility of the 
DPP in facilitating comprehensive and action-
able data exchange. Moreover, the DPP proved 
to be instrumental in delivering sustainability 
data, including Scope 3 emissions data. 

This outcome was achieved by scanning 
QR codes on batteries and machinery, enabling 
data sharing of data on machinery in the entire 
value chain in alignment with the EU’s new 
battery regulation. The pilot also showcased the 
use of battery condition data, demonstrating 
the ability of the DPP to incorporate dynamic 
operational data from machinery in accordance 
with the EU Data Act. 

“In a competitive global 
marketplace, DPPs are a 
game changer for our industry. 
Extracting comprehensive data 
from the value and supply chains 
of our machines benefits both 
suppliers and global customers, 
driving sustainability and 
innovation in mining.”  

Miika Kaski, Commercialization and 
Networks Lead, Sandvik Mining and 
Construction Finland

The use of the data space testbed played a 
significant role in reducing obstacles to adop-
tion through concrete and rapid experimenta-
tion. The ability to easily use real machines, 
batteries, real industry standards, a combina-
tion of synthetic and real data, and QR codes in 
a real-world environment helped demonstrate 
how the DPP works in practice. These findings 
encouraged participating companies to start 
investing in the capabilities required to imple-
ment the DPP. 

The DPP also helped to open up new 
circular business models, particularly in the 
second life use of batteries. When electric 
batteries from machines reach a point where 
their capacity is too low for their original 
purpose in mobile work machines, they enter 
what is known as their second life. At this stage, 
the batteries may no longer be able to meet the 
high demands of powering heavy machinery 
due to their reduced capacity, but they still have 
sufficient energy storage potential for less 
demanding applications. A prominent second-
life use case for these batteries is in energy 
storage systems. 

In this new role, the batteries can be repur-
posed to store electrical energy for later use, 
such as during peak demand periods, in renew-
able energy installations and even in home and 
commercial power backup power systems. This 
not only extends the useful life of the batteries, 
but also supports sustainability by maximising 
the use of the resources and materials invested 
in their production. The conversion of batteries 
into energy storage solutions opens new busi-
ness opportunities, including the sale or lease of 
these repurposed batteries to energy providers 
or directly to consumers seeking efficient and 
environmentally friendly energy storage 
options. Thus, this second-life application not 
only contributes to a more circular economy by 
reducing waste and the need for new materials, 
but also introduces an innovative revenue 
stream into the energy sector. 

In summary, the pilot demonstrated how 
the DPP could improve data sharing on 
machine usage, maintenance, and sustainability. 
It also highlighted the opportunity to create 
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new circular business models, in the form of 
second-life usage of batteries as energy storage 
solutions.  Test the work machine 

battery DPP yourself 
with the QR-code 

 

What is a data intermediation service? 

Data intermediaries are trusted third parties that connect companies and facilitate 
the secure exchange of data between them without storing the data in between. These 
intermediaries are regulated by the European Commission under the Data Governance 
Act (DGA). 

What is a data space? 

A data space is a distributed system defined by a governance framework that enables 
secure and trustworthy data transactions between participants while supporting trust 
and data sovereignty. A data space is implemented by one or more infrastructures and 
enables one or more use cases. 

Read more: Data Spaces Support Centre

http://scanner.tags.ioxio.dev/q/tags.ioxio.dev/lithium-ion/660e8400-e29b
https://dssc.eu/space/BVE/357073747/2+Core+Concepts
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2.3 Sharing data on the logistics emissions of food and 
steel products 

Logistics data sharing via DPP promotes creation of 
competitive advantage

Partners involved 
PBI Research Institute (pilot project lead), IOXIO (technical lead), SSAB (case company), 
Orkla (case company) and Sitra (funding partner). 

Domain 
Logistics emission data in the DPP based on the EU Count Emissions framework. 

Topic tags 
Food product and steel industries, manufacturers, DPP issuers, corporates, B2C, B2B, 
productised data, data space 

Use cases 
1. Industrial steel roll products delivered from a Finnish steel factory to a customer in 

Sweden, including road and sea legs. 
2. Frozen food products delivered from a factory on the Åland Islands to a warehouse 

and logistics centre in Southern Finland, including road and sea legs. 

Aim of the pilot 
Test the productised data exchange within the transport value chain of multiple 1) 
industrial steel products and 2) frozen food products, facilitated by a data intermediary 
service and standardised product identifiers to enable seamless data exchange through a 
data space. 

Key findings 
• Viewing the DPP as a strategic business initiative and not just as an IT project is 

crucial for competitive advantage. 
• The DPP can potentially offer significant business benefits beyond compliance, 

enhancing trust, supporting compliance, and fostering innovation towards customers. 
• Multidisciplinary involvement in the DPP development synchronises operational 

strategies with the sustainability goals and enhances new business development. 
• Challenges of the DPP implementation include industry awareness and unique 

identifier generation, especially for bulk product manufacturers. 
• A proactive approach is essential in anticipating evolving EU regulations, and 

strategically embracing DPP for sustained competitiveness and meaningful 
sustainability contributions. 

The Competitive Advantage from Sustainable 
Transport (CAST) project made significant 
progress in integrating DPPs into transport 
value chains. This pilot project, aimed to 
develop the DPP for tracking emissions in 

logistics, directly addressed the growing market 
demand for sustainable transport solutions. 

A key learning from this project was the 
recognition that DPP implementation goes 
beyond a typical IT project and becomes a 
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fundamental strategic business initiative to 
create competitive advantage for its users. For 
companies that recognise sustainability as a 
core value proposition to consumers and busi-
ness-to-business customers, it is not only 
beneficial, but imperative. This requires a shift 
in mindset from viewing the DPP as a compli-
ance tool to viewing it as a strategic asset, 
fostering competitive advantage and market 
differentiation. In practice, this requires compa-
nies to create much tighter models of cross-de-
partmental collaboration, including internally, 
from product development and manufacturing 
processes to logistics and marketing. 

This multidisciplinary involvement is vital 
for the effective implementation of the DPP and 
offers a unique opportunity for stakeholders to 
synchronise their operational strategies with 
their sustainability objectives. 

The pilot project demonstrated the efficacy 
of the DPP in the automatic post-transport 
reporting of transport GHG emissions through 
a data intermediary service using data space 
technologies, allowing customers direct access 
to emissions data via QR codes. Consumer 
goods and food company Orkla piloted the 
DPP with its frozen food product line, aiming 
to increase transparency and consumer engage-
ment. By scanning a QR code on a product, 
consumers can access transportation emissions 
data. In addition to transport emissions data, 
the DPP can provide a wealth of sustainability 
information on food products, including 
detailed nutritional values and insights into 
farming practices, such as the agricultural 
methods used to grow ingredients. 

Global steel producer SSAB took a 
pioneering approach in its pilot project to 
increase transparency in its supply chain. In the 
SSAB pilot, customers were given access to 
transport emissions data, detailing the emis-
sions associated with transporting SSAB’s steel 
rolls from the mill to the customer. 

“This is not something that will go 
away by waiting. SSAB wants to 
deliver not only green steel, but 
also accompanying sustainability 
data to meet the growing 
demand from our customers. We 
want to continue to drive this 
change.”  

Heikki Hellsten,  
Head of Logistics, SSAB Europe

Throughout the CAST project, it became 
evident that DPP offers considerable business 
opportunities. The functionality of the DPP 
goes beyond reporting. It has the potential to 
increase customer confidence, support compli-
ance and open up new prospects in accounting 
and marketing. Companies can use the DPP 
both meet regulatory requirements and to 
establish themselves as leaders in sustainability. 

As SSAB is committed to producing 
sustainable steel, it is important to differentiate 
steel produced using sustainable energy sources 
from steel produced using fossil fuels. The DPP 
is an effective tool to verify and ensure that this 
certificated sustainability data moves especially 
upstream in the value chain.  
In conclusion, the CAST initiative has high-
lighted the potential role of the DPP as a stra-
tegic asset beyond mere regulatory compliance. 
Successful implementation of the DPP in 
companies therefore requires close collabora-
tion between different departments within 
companies. 

The CAST project also highlighted chal-
lenges, such as the need for greater awareness of 
forthcoming EU regulations. The changing 
regulatory landscape requires that companies 
adopt a proactive approach to the DPP, 
acknowledging its strategic importance in their 
business framework. In terms of implementa-
tion challenges, companies such as Orkla that 
produce bulk products may not be able to 
generate unique DPP identifiers not only for 
each product line, but also for each individual 
item.
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2.4 Textile industry data sharing 

Textile brand enhances customer value and circular business 
through connected product data

Partners involved 
Halti (case company), Finnish Textile & Fashion (industry association), Futurice (digital 
consultant) and Sitra (funding partner). 

Domain 
Textile Digital Product Passport. 

Topic tags 
Textile industry, SME, B2C/B2B, brand owner/DPP issuer, DPP system and data 

Identified high-value use cases 
1. Consumers can access data such as recycled content and carbon footprint data to 

make more sustainable textile purchasing decisions. 
2. Consumers can extend the lifecycle of textiles by accessing data on, for example, 

maintenance and spare parts. 
3. Retailers could use data such as product-specific information and sustainability data 

to improve the customer experience. 
4. Authorities could access the customs declaration of textile products. 
5. Recyclers can access material and chemical information to recycle textiles more 

efficiently and safely. 

Aim of the pilot 
Describe the business benefits by identifying use cases for DPP implementation. 
Modelling the DPP solution as a Minimum Viable Product (MVP) at the IT system and 
data level with associated organisational processes. Understand the digital capabilities 
and financial investment required to implement DPP at the enterprise level. 

Key findings 
• Data is available in brand owner and supplier systems, but challenges remain in 

transferring it seamlessly along the textile value chain. 
• A lack of standards hinders the comparability of textile products between brand 

owners. 
• Even with minimal data in the DPP, the investment in IT, including database and 

access control systems and data maintenance, is significant. 
• New business models with functioning aftermarkets for textile products, such as 

additional sales of textile spare parts, new customer value with proven sustainability 
and the ability to reuse and recycle materials are seen as potential benefits of DPP. 

• Challenges include determining where and how to print and apply product tags (e.g. 
QR codes) to products to ensure durability throughout the product’s long life cycle, 
and supporting multiple methods of product identification. 

• DPP can serve multiple use cases if data can be integrated as part of organisational 
information flows across systems and sources. 
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The DPP aims to establish a new standard 
where textiles are durable, easily repairable, and 
efficiently recyclable into high-quality raw 
materials. Textile brand owners are urged to 
take responsibility for the entire product life 
cycle, a commitment in which the Finnish 
textile and fashion industry has already been a 
pioneer. However, there is still room for 
improvement in terms of traceability 
throughout the supply chain and transparency 
of product data to customers. There is also a 
need for common infrastructure to enable the 
recycling of textiles. 

A pilot project led by the Finnish textile 
brand owner Halti, together with the industry 
association Finnish Textile & Fashion, digital 
consultant Futurice and Sitra, explored the 
practical implications of how a medium-sized 
textile company can develop a DPP solution 
and how it could benefit a textile company. 
Halti designs, manufactures, and sells outdoor 
clothing, footwear, tents, and backpacks for all 
weather conditions. The pilot identified and 
prioritised use cases and user roles in Halti’s 
value chain to understand the benefits of a 
potential DPP solution for the company. 

The project considered existing data 
systems and their content to inform the DPP 
requirements and proposed a solution on how 
the implementation could take shape at the 
level of the organisation’s IT systems and 
processes as a Minimum Viable Product 
(MVP). Enterprise Resource Planning (ERP) 
and transactional databases are the core systems 
to manage and integrate data for DPP solutions. 
Sensors, applications and company databases 
have been identified as key data sources. 
Integration with external sources can also take 
many forms, such as through workflow engines 
or event-based data. The roles and specific data 
needs for value chain partners such as material 
suppliers and manufacturers also need to be 
defined. 

The DPP can be seen as an integrated data 
platform that connects, enriches and provides 
data assets to multiple applications and users. 
Data security, scalability, and extensibility are 

the fundamental pillars of the data architecture. 
The architectural choices enable solutions to be 
extensible, scalable, and flexible enough to 
adapt to future technologies as well. In the case 
of a data platform, this means flexibility to 
accommodate new source systems and integra-
tion methods, as well as new tools and users of 
the product data. 

When it comes to data storage and use, 
various data warehouse options are available to 
companies, such as data lakes and blob or 
object storage. Data storage choices also depend 
on what kind of data is needed, for example, 
real-time data analytics or historical data. 
Halti’s pilot also shed light on the possibilities 
of using machine learning and data science 
tools. The pilot also explored the types of 
applications that are suitable as DPP interfaces 
for different users, such as BI reporting tools. 

One of the observations from the pilot 
project was that the data content and needs 
vary greatly depending on the role of the DPP 
user, and this should guide the setting of data 
content requirements for the DPP. There is a 
need for standards to calculate the carbon 
footprint of the production or the specific 
product characteristics like water column value. 
The creation of standards and calculation 
models such as the Product Environmental 
Footprint Category Rules (PEFCR) are empha-
sised to create value for the identified end users 
and enable comparability between 
manufacturers. 

One of the challenges identified in the pilot 
was that data is already available in the systems 
of both brand owners and their suppliers, but 
transferring or moving it up the value chain still 
requires manual inputs. However, the extent to 
which data is now stored in IT and cloud 
systems (e.g., ERP systems), as opposed to 
being stored solely in local files such as Excel 
data, varies among stakeholders along the 
textile value chain. The key challenge is there-
fore to integrate the data presented in the DPP 
into the various IT and ERP systems within the 
supply chain, while ensuring its reliability. 
Achieving automation from these systems in a 
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cost-effective and reliable manner is crucial to 
avoid expensive manual inputs and unnecessary 
data duplication. 

Gaining an understanding of the entire data 
ecosystem to achieve this seamless dataflow is 
an arduous job that requires specific expertise, 
time, and investment, not only in the software 
itself, but also between the various integrations 
needed among the different software and 
platforms. This requires a lot of resources from 
the brands but also from their partners in the 
value chain. One aspect to consider is that the 
brand owners may delete product-related 
information from their systems once the 
product is sold out. It is therefore crucial to 
agree on how data will be stored throughout the 
entire product life cycle. 

“The DPP solution can serve both 
consumers and business partners 
by providing examples of product 
information in a user-friendly 
way. The DPP will provide useful 
information to all stakeholders 
in a product’s lifecycle and 
extend its lifespan through 
easily accessible data sharing at 
different stages of its life.”  

Laura Roman, Head of Operations and 
Sustainability, Halti

A key observation is that the DPP will 
inevitably require investment in IT, even 
though the brand owner already may have 
sophisticated IT systems in place. The technical 
consultant estimated that even with the 
minimum data content for the DPP, the initial 
investment in a database and access control 
systems would be about €100 000. The more the 
data and features in DPP, the higher the devel-
opment, maintenance and integration costs are. 
An outdoor apparel product can contain over 
200 data points, and if all that data is to be 
made available end-to-end throughout the DPP 
system, the implementation becomes more 

complex, and the IT system development costs 
increase accordingly. Companies need to be 
wary of the rising costs and find ways to reap 
the benefits of their efforts and gradually fine-
tune their DPP solution within their data 
ecosystem. In particular, the ability to easily 
and efficiently sell spare parts and make addi-
tional sales when promoting the sustainability 
impact of products were identified as potential 
business value areas for leveraging the benefits 
of the DPP. 

In terms of the product identification 
alternatives, another challenge for the textile 
companies is where and how to print, for 
example, QR codes in the product so that it 
remains usable over a long product life cycle 
(possibly more than 10 years). Careful design is 
needed where the codes can be physically 
placed so that the use of the product does not 
degrade the code and consumers are prohibited 
from moving it or cutting it away, and so it will 
last until the reuse and recycling phases of the 
product. The QR code is only one way of 
linking the physical product to its virtual coun-
terpart, and the implementation of the DPP 
should consider multiple ways of identifying 
products, as well as support for emerging 
methods of linking products. 

Different stakeholders in the textile value 
chain use different identifiers in relation to 
textile products. Recognised alternatives 
include, but are not limited to, brand name, 
product batch, season codes, and TARIC code. 
The key success factor for the DPP is to ensure 
that it is possible to link all these different 
identifiers. Achieving unique product identifi-
cation requires significant process changes both 
in brand owners’ and suppliers’ processes, and 
is currently considered cost prohibitive for 
companies. The current norm in the textile 
industry is that the unique identification of a 
product unit is not possible, and the batch level 
is the most granular way to identify a product. 

Halti experts that the first DPP versions 
will be developed gradually, starting with the 
minimal data sets to be shared, until the entire 
data ecosystem is ready and value chain 
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partners fully understand the data points that 
need to be collected. The strategy is to address 
the most critical data-sharing needs first, with 
future developments in automation and data 
intermediaries providing additional business 
opportunities and more effective sharing of 

data products needed by the different users of 
the DPP. Companies should determine the 
cost-benefit ratio for initial versions of the DPP 
and assess their desired level of control over 
platform management.

Decentralised trust accelerates material traceability and 
data verifiability in textiles

Partners involved 
Struggle Creative (digital consultant) collaborating with material suppliers (textile 
companies) and Sitra (funding partner). 

Domain 
Textile Digital Product Passport. 

Topic tags 
Textile industry, material supply chain stakeholders, SMEs, B2B, distributed ledger 

Use cases 
1. Sharing vital product information directly with consumers. 
2. Sharing product information with distribution channels, for example, online retail 

platforms and brick-and-mortar stores. 
3. Sharing product information on second-hand marketplaces. 
4. Sharing product information with post-consumer recyclers. 
5. Sharing product information with the customs. 

Aim of the pilot 
To investigate the potential of the distributed ledger technology as a trusted 
infrastructure for the DPPs. 

Key findings 
• For use cases that require solutions for transparency and traceability, Distributed 

Ledger Technologies (DLT) can be a promising option for DPPs. 
• The decentralised approach allows stakeholders to manage, share and monetise 

verified DPP data within the DLT infrastructure. 
• The lack of common processes, software and APIs for DPP data management 

highlights the need for industry standards. 
• Decentralised technologies enable data sharing at scale. 
• The business model for maintaining the DLT infrastructure within DPP 

implementations remains to be formulated. 
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Arising from blockchain technology, 
distributed ledger technologies (DLT) aim to 
enhance data verification in value chains. DLT 
is an option for DPP that necessitates data 
immutability for transparency and traceability 
in the supply chain. In a distributed ledger 
infrastructure, data between stakeholders is 
exchanged in the form of tokens. A set of 
product profile data, including data such as 
yarn chemicals, origin and date of creation, 
could be represented as tokens. 

“Tokenised Digital Product 
Passports can enable impact 
and business value beyond the 
product life cycle.”  

Kasper Karimaa, Managing Director, 
Struggle Creative

What is a distributed ledger? 

A distributed ledger is a decentralised and secure database spread across a network. It 
highlights transparency, security, and efficiency in recording and managing data exchange 
transactions. The benefits include reducing the risk of fraud, providing a reliable record, 
and enabling automated contracts. 

The pilot conducted by blockchain experts 
Struggle Creative, investigated the potential of 
using distributed ledger technology as an 
enabler for the DPP in the textile industry. This 
involved investigating the textile supply chain 
to model DLT-enabled practices. Struggle 
Creative led the interviews with industry stake-
holders, ranging from textile brands to material 
suppliers in yarn and fabric companies. It also 
led the design of the data-sharing infrastructure 
of the textile DPP using distributed ledger 
technology. 

The pilot results recommend implementing 
the DPP as a decentralised knowledge graph. In 
practice, this would mean structuring the data 
of entities, such as the product itself or the 
company that produces it into tokens. Once 
transactions have been recorded, a trusted audit 
trail of the data becomes available. With this 
approach, stakeholders in the textile value chain 
participating in the DLT infrastructure could 
begin to manage, share, and monetise their 
portions of the data. 

Brand owners currently have direct access 
to their closest stakeholders (upstream and 
downstream). The more distant partners are 
not reached, and data interactions between the 
brand owner and its entire supply chain need to 
be established for the successful implementa-
tion of the DPP. The pilot concluded that 
decentralised technologies solve the problems 
related to data-sharing at the scale required for 
DPPs. 

As yet, there is no common process, soft-
ware or API for managing – recording, storing, 
analysing – and sharing of data for the DPP. 
This can be explained partly by the absence of 
standards which are crucial for scaling as well 
as in increasing the trust towards the data. 
Because of the lack of standardised data 
systems, data is often managed manually, 
making processing a laborious task. Data 
exchange happens manually via flat files (for 
example emails and attachments) and is also 
very prone to human error. Information is 
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siloed within and across businesses due to 
security concerns and heterogeneous systems. 

A practical scenario that emphasises the 
need for increased confidence in data, espe-
cially in conjunction with the DPP, concerns 
textile certificates. These certificates currently 
play a pivotal role in verifying product informa-
tion. They are crucial for demonstrating social 
sustainability, but certification schemes need 
the development of global standards. The lack 
of easily accessible databases for sharing certifi-
cates is also a problem. 

Familiarity with supply chain ERP systems 
was widespread among the stakeholders inter-
viewed in the pilot. One of their main emphases 
was the need for a collective playbook to assert 
tokens and exchange via the DPPs. The 
industry recognised the importance of trans-
forming distributed ledger solutions into 
services for effective DPP adoption. Further 
analysis is needed to improve business models 
for sustaining blockchain infrastructure and 
deploying it efficiently as part of the DPP. 
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3. Key learnings from the DPP pilots

Learnings and insights from the Finnish DPP pilots provide guidance for 
the successful future deployment of the DPP. Understanding the main 
opportunities and challenges steer the development and standardisation 
of DPPs in the right direction. 

3.1 Learnings related to 
businesses 

The DPP can act as a catalyst for 
creating circular economy business 
models

In the pilots, the DPP was not seen as a regula-
tion-driven digital documentation, but rather 
as a catalyst that can help to redefine how prod-
ucts are conceived, used and recycled in a cir-
cular economy. By facilitating transparency and 
data sharing, the DPP enables businesses to 
open the door to sustainable business practices 
that meet with the pressing demands of envi-
ronmental protection and resource efficiency. 

A concrete manifestation of this shift in 
mindset has been the creation of a “battery-as-
a-service” circular business model, derived 
from the mobile working machinery pilot 
programme. This new business model exempli-
fied how the DPP can create new business 
opportunities through the reuse of machine 
batteries, transforming them from commodities 
into services that provide significant added 
value, such as maintenance and insurance, 
directly within the product lifecycle. 

To further enhance the impact of the DPP, 
another pilot project successfully used the DPP 
to create a platform to promote outdoor apparel 
tailored to the sustainability-conscious 
consumer. This initiative not only facilitated the 
sale of durable and repairable products, but also 
encouraged the distribution of repair materials 
and spare parts, thereby promoting longevity 
and reducing waste. This approach exemplifies 

how the DPP can serve as a cornerstone for 
businesses seeking to move towards circular 
business models, and illustrates the potential of 
the DPP to transform traditional business 
operations into innovative models that benefit a 
wider range of stakeholders, including 
consumers, manufacturers, and the environ-
ment as a whole. 

In an industry often criticised for its envi-
ronmental footprint, a forward-thinking steel 
producer SSAB has harnessed the power of the 
DPP. By embedding the essence of transparency 
and traceability in its process and product, 
SSAB used the DPP as a strategic tool to clearly 
differentiate its steel, produced using renewable 
energy, from those manufactured using fossil 
fuels. This distinction not only elevates SSAB’s 
offering to a premium product, but also caters 
to the growing cohort of customers who want 
to align their purchases with their environ-
mental ethos. In this context, the DPP becomes 
more than just a digital certificate and stands as 
a testament to the manufacturer’s commitment 
to sustainability and as an enabler for 
consumers seeking to make responsible and 
informed choices that support a greener planet. 
Through this innovative application of the DPP, 
SSAB can reduce the industry’s carbon foot-
print, but also provide a tangible solution for 
customers committed to building a sustainable 
future. 

Despite the examples of companies creating 
circular business models through the DPP and 
data-driven approaches in their value chains, 
the overall adoption of data-driven business 
practices is still in its early stages. The pilot 
cases in Finland show that there is a strong 
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need for companies to learn from each other 
and to collaborate, even with their competitors. 

To strengthen the opportunities for peer 
learning, Sitra is funding the FINNPASS 
network, which brings together Finnish stake-
holders from different industries working on 
DPP issues. The network aims to build a 
common understanding of the alternatives for 
implementing DPPs and their implications. The 
network is also constantly looking for new ideas 
and pilot projects that test the DPP concept and 
to ideate new circular economy business 
models that it enables. 

In addition to close collaboration at the 
national level, the Finnish stakeholders also see 
EU-level networks as equally important for the 
development of product passports. As an 
example, a Finnish pilot ecosystem applied and 
was accepted into the EU CIRPASS 2 project 
consortium in order to use and strengthen 
practical knowledge for the European market. 

DPP implementation requires new 
services to facilitate data sharing 

The low data sharing maturity level of compa-
nies today, combined with a tight timeline for 
implementing regulatory requirements, makes 
the implementation of the DPP especially chal-
lenging. For example, the obligations of the new 
Battery Regulation will take effect from August 
2025 for electric vehicles, and will gradually 
extend to other types of batteries and extended 
data reporting requirements. A clear message 
from companies is that manufacturers are look-
ing to service providers in the market to help 
them create and leverage their data-driven 
business with controlled data sharing and to 
implement the DPP without creating new IT 
system silos. 

Companies expressed the need for data-
sharing capabilities delivered as a service. The 
Finnish pilots highlight that data intermediary 
services play an important role in the successful 
implementation of the DPP. The key role of the 
data intermediary services is to ensure the 

scalable and trustworthy, but also seamless, 
handling of growing data volumes and transac-
tion complexity in the value chains. In addition, 
data intermediary services can play a role in 
helping companies monetise the data they need 
to share. The pilot companies considered 
questions such as “who should pay the bill for 
reporting the logistics emission data of a steel 
roll to be used as the manufacturing material of 
another product?”. As DPP data delivery raises 
costs, the companies are also thinking of new 
ways to monetise the digital transfer of the data 
in a new way as an alternative to the costly 
manual processes that currently exist. 

To facilitate new services that help compa-
nies share data within the DPP ecosystem, it is 
imperative that these companies retain 
complete control over the data they share and 
the specific individuals or entities with whom it 
is shared. The pilots show that features such as 
authentication, access control, and data consent 
are important components in the implementa-
tion of data sharing services. One message from 
the companies was that they are currently 
concerned that the regulation will entail 
requirements for delivering large amounts of 
new data that are difficult for the companies to 
obtain, and that the data will be of a type that is 
not relevant to them. 

This highlights the need for distributed 
data-sharing solutions where, for example, 
brand owners are not solely left responsible for 
data-storing costs, but where costs and benefits 
are distributed across the value chain fairly. The 
piloting companies note that the issuer of the 
DPP should not bear all the costs of delivering 
all the DPP data, which it may not even control. 
On the other hand, the risk of shifting the costs 
in the product value chain to the weakest 
stakeholder cannot be seen as a fair way to 
deliver the DPP data. It is therefore important 
to find models that benefit all data-sharing 
stakeholders. 
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Companies strive to navigate EU 
regulations and their policies 

The European Commission is committed to 
fostering a circular economy and increasing 
transparency throughout the entire product 
lifecycle through forthcoming regulations. To 
successfully navigate this complex regulatory 
landscape, companies need to grasp not only 
the specifics of DPP regulations but also their 
alignment with the broader spectrum of EU 
regulatory frameworks, including those related 
to sustainability and data sharing, such as the 
Data Act. This comprehensive understanding is 
crucial for integrating DPP requirements effec-
tively into the wider context of EU directives. 

Many companies have varying levels of 
awareness of the forthcoming regulations, and 
they are unsure where to start in implementing 
sustainability requirements and linking them to 
the DPP. While some receive support from 
industry communities and associations, others 
struggle to understand the practical implica-
tions of the regulations and how to prepare for 
them within a short transition period. 

These challenges aren’t limited to small 
businesses, as larger companies are also strug-
gling with how to strategically approach DPP 
development to avoid additional overheads and 
costs. 

Different consumer and end-user 
needs for the DPP call for a layered 
approach 

The pilots have shown that using the data pro-
vided by the DPP does not always require that 
the data is readable through a data carrier. A 
data carrier refers to a tag (such as a QR code, 
RFID, or similar) attached to the product that 
can be scanned to identify it in physical envi-
ronments easily. There may be many other 
actors involved than the sole end-user of the 
product. For example, in the case of textiles, the 
information provided by the brand owner on 
the material origin of garments may be highly 

relevant to the retailers who do not use data 
carriers to identify the products. Therefore, the 
DPP should support models where the data is 
accessed via various IT systems and 
applications. 

Furthermore, the need for consumers to 
process detailed information demands careful 
consideration of their need to understand such 
complexity. For instance, in the logistics pilot, 
emissions data from each individual segment of 
product transport can be made available auto-
matically. However, consumers are unlikely to 
benefit from engaging with data at such a 
granular level. The usability and relevance of 
the data in the DPP to consumers is also highly 
dependent on the comparability between 
products, which requires standardised ways of 
presenting, for example, carbon footprint data 
for textiles. On the other hand, the need for 
standardised data for the maintenance 
personnel of a mobile work machine is not as 
great. 

This means that the DPP solutions should 
be layered and support different use cases and 
needs of the companies in the value chain. This 
adaptability not only responds to the specific 
industry needs, but also plays a crucial role in 
optimising the user experience. By tailoring the 
DPP and data sharing to the particular needs of 
different user roles, companies can ensure a 
user-friendly interface and efficient navigation, 
fostering a positive and productive user 
experience. 

3.2 Learnings related to data 

Data accessibility and quality are 
challenges to be overcome on the 
way to the DPP

One hurdle that companies face in terms of the 
DPP and data sharing in general is that data 
storage can be fragmented, even within a single 
company. The pilot cases clearly revealed the 
difficulty of accessing comprehensive data on a 
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product’s entire lifecycle, mainly due to the 
current lack of data sharing between different 
organisations and industries. Organisations 
along the product value chains lack the neces-
sary software and API capabilities to share data 
in a structured way. Any manual means of cop-
ying the data through the value chain proposes 
significant costs, which may exceed the actual 
benefits of making the data available. The 
human factor in the data input process can also 
reduce the quality of the data. 

Companies also see challenges in extending 
their focus beyond their local, or European 
value chain stakeholders to include the most 
distant stakeholders alike. Global value and 
supply chains frequently extend beyond 
Europe’s borders. This means that the DPP 
regulations indirectly extend to supply chains in 
non-EU countries, which creates a significant 
burden and a challenge for companies to collect 
data and ensure its reliability and accuracy. 

The pilot companies raised questions about 
who can reliably provide product data r and 
who owns the data in the value chain. There is 
uncertainty about whether suppliers or manu-
facturers should host DPP data, particularly for 
components such as batteries in electric 
machines that are part of a larger product, for 
example a mining drill. There are also questions 
about ownership transitions when products 
enter their potential second life. Companies 
need DPP data sharing models and interme-
diary services that are neutral with respect to 
data ownership. These services need to accom-
modate various ownership models so that 
companies can choose the approach that best 
suits their distinctive business strategies. 

Data productisation works as a 
basis for DPP data architecture 
and standardisation 

Everything about implementing the DPP starts 
with understanding what data is relevant and to 
whom. The examples from the pilots show that 
a single product can potentially contain hun-
dreds or even thousands of data points, raising 
questions about the relevance of the data, serv-
ing the needs of consumers, authorities, or 
recyclers, while at the same time ensuring that 
the benefits outweigh the costs of providing the 
data. The data that is made available through 
the DPP must be well productised in a suffi-
ciently detailed level of granularity to be unam-
biguously human and machine readable. 

The process of data productisation estab-
lishes a solid foundation for defining the 
content of the DPP and for the discussion 
concerning the online and offline data. Offline 
data refers to information that can be retrieved 
from a data carrier without requiring an 
internet connection to access databases. In 
contrast, online data refers to information 
obtained from distributed sources connected to 
the internet. The data productisation involves 
the standardised description of data in datasets, 
tailored for predefined business processes and 
use cases. Data productisation also helps define 
the level of trust versus openness with which 
the data product must be associated.  
Standardised product and data indexing 
methods should be developed to serve the 
consumer interests and to enable easy compar-
ison of different products through the DPP. In 
the textile industry, for example, it is currently 
impossible to produce comparable data due to 
the lack of standards for calculating, for 
example, water column values and other 
product characteristics. Essential product 
information for consumers via the DPP could 
be limited to basic textile product information, 
including how to properly wash and care for the 
product, its carbon footprint and repair 
options. 
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Data standardisation for the DPP poses a 
challenging question: how to guarantee interop-
erability between different systems and seam-
less data exchange between stakeholders? 
Describing and standardising the data in such a 
way that it can be easily understood not only 
within, but also across industries (manufac-
turing, finance, logistics, retail) internationally 
is a key success factor. 

The types of data required and its impor-
tance can vary greatly between different types 
of products. One company’s final product is 
another’s raw material. Data standardisation 
must address these different requirements 
across different sectors and promote semantic 
models that reflect the distinct characteristics of 
different product types. 

3.3 Learnings related to 
technical solutions for 
DPP systems

Physical connectivity and product 
identification must recognise 
different industry characteristics 

The Finnish pilots revealed that some of the 
products do not have product item-level identi-
fiers in the IT systems. In particular, textile and 
food industries support product identification 
at batch level, whereas batteries and work 
machines support product item level serial 
numbers. Companies expressed concerns that 
integrating new product identifiers into their 
existing Enterprise Resource Planning (ERP) 

systems may not be straightforward, and may 
require substantial process changes incurring 
significant development costs. Therefore, future 
DPP standards should allow for the use of exist-
ing product identification models instead of 
necessarily requiring the issuance of new iden-
tifiers for all DPP regulated products. 
Furthermore, the products can be linked with 
various identifiers during their lifecycle, such as 
shipment codes, L/C code (financing), TARIC 
code (customs), and the interoperability of 
these different identifiers must be assured. 

A fundamental aspect of the DPP is the use 
of data carriers, such as QR codes, RFID, and 
NFC tags, to link physical products to their 
digital counterparts. A key finding in the stand-
ardisation and deployment of these data 
carriers is that companies prefer minimal data. 
This minimal data typically includes essential 
product identification information needed to 
access more comprehensive data throughout 
the product lifecycle. 

However, standardising broader data 
content into data carriers as offline data 
presents challenges and may not be beneficial 
from a business perspective due to varying 
product characteristics. Uncertainty about the 
tagged product’s destination prompts compa-
nies to be cautious and keep offline data to a 
minimum. While situations where online data 
access is limited are decreasing, in environ-
ments such as underground mines, machinery 
can store offline data until online access is 
available to store DPP-related data, illustrating 
how internet connectivity issues can be 
addressed. 

What is data productisation? 

Data productisation refers to the process of transforming data in business processes into 
data sets that are relevant for the use by specific roles and use cases. The creation of 
industry-level data product standards is crucial for the successful development of DPPs 
in different industries. Data products should be unambiguously human and machine 
readable. It should also be possible to associate them with different levels of access and 
trust mechanisms depending on the openness versus confidentiality of the data product. 
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Due to the long lifespan of products, data 
carriers need to be persistent and durable 
enough. On the other hand, data carriers need 
to be designed so that the tag can be changed if, 
for example, a battery is changed in a work 
machine and needs an update. This requires 
careful planning by companies on how to 
balance these mixed requirements of durability 
and flexibility. 

Companies favour relying on 
existing and already widely used 
Internet standards

The pilot companies lacked the technical 
understanding of where DPP implementation 
should even start and how the data could be 
provisioned behind the DPPs. This is not sur-
prising as the market is already starting to fill 
up with different approaches, ranging from 
individual application solutions to distributed 
and decentralised data infrastructure solutions, 
essentially data spaces and distributed ledgers. 
What will ultimately be the most feasible 
framework and architecture for the decentral-
ised infrastructure to provide and access the 
data behind the DPPs will be determined by the 
market demand. This is where companies in 
different industries need practical guidance and 
compelling use cases to help them identify DPP 
solutions that are viable for their business. 

The DPP must support multiple technolo-
gies, from legacy to yet-to-be-developed future 
technologies. Finnish companies emphasise 
that digital product passports should be 
designed to support their existing IT systems 
and capitalise on investments in current and 
future internal software and digital solutions 
procured from open markets. The software they 
use is based on technologies commonly used by 
global developer communities and IT vendors. 

The architecture and interface design of 
DPP systems should be driven primarily by 
business requirements, facilitating interoperable 
data and providing lightweight intermediation 
services to encourage adoption by companies. 

These are the design principles of the Finnish 
data economy architecture and IHAN Blueprint 
originating from Sitra’s IHAN project. A 
well-functioning path for the successful imple-
mentation of end-to-end DPP pilots in the 
Finnish market has included the maintenance 
of a national data economy testbed and open 
architecture, based on the European data space 
principles, which is open and free of charge for 
any company to start testing their own data 
sharing use cases. 

A successful approach in Finland has been 
to allocate sufficient resources to tightly inte-
grate DPP development into product lines, 
end-users and global value chains before 
conducting practical DPP data-sharing trials. 
Finland can play a role larger than its size in 
supporting DPP development with a value-cen-
tric approach based on its national data 
economy testbed pilots. 

The Finnish data space architecture 
combines productised data, linked digital 
identities and data consent to achieve both 
interoperability and digital trust without the 
need to change companies’ existing IT systems 
and their data architectures. Leveraging existing 
and widely used Internet protocols for global 
interoperability from the outset, rather than 
adding unnecessary new layers to the internet, 
has received strong support from companies 
adopting the DPP. 

Companies are already familiar with the 
data integration techniques used, resulting in a 
low learning curve. In terms of the digital trust 
features that are often associated only with for 
example distributed ledger technologies such as 
traceability and logging, can also be achieved 
using open internet standards that already exist 
today. 
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4. Sitra’s recommendations: the 
way forward for Europe to 
succeed in developing the DPP

There are several actions that can be taken at both the EU and national 
levels to increase companies’ commitment to DPP development and 
promote its wider adoption. Drawing from the Finnish pilots, the working 
paper outlines the following recommendations. 

Recommendation 1: The European 
Commission and the member states should 
support European industry in preparing for 
DPPs. 

European companies and industrial value 
chains are at different stages of maturity with 
regard to data use for business processes and 
data-driven business models. While some 
industrial value chains, such as automotive and 
mechanical engineering, are already moving 
towards the data economy, other industrial 
sectors, such as textiles and in particular most 
SMEs, are at an early stage of using and sharing 
data in their business processes. 

Therefore, the European Commission and 
the member states should support different 
actors not only to comply with the new regula-
tory requirements but also to take full advan-
tage of new data-driven and circular business 
models. 

Recommendation 2: The public sector should 
lead by example to accelerate the adoption of 
DPP. 

The EU should encourage the public sector to 
develop public procurement practises to 
include requirements for DPPs. The procure-
ment criteria should be extended to cover prod-
ucts and services that support the DPP frame-
work. By setting precise requirements, the pub-
lic sector can drive market demand for 
sustainable and digitally traceable products.

Recommendation 3: Investment is needed in 
product development, pilot projects and industry 
peer networks related to DPPs. 

The practical implementation of DPPs needs 
more R&D investment in data and the circular 
economy, and in particular coordination and 
support for pilots with industrial value chains at 
both EU and national levels. Companies need 
open testbeds and regulatory sandboxes to test 
different solutions for sharing the DPP data 
across the value chain and demonstrate the 
business potential of a data-driven circular 
economy. 

Industrial peer networks, such as FINPASS 
in Finland and the CIRPASS 2 project at EU 
level, can make a valuable contribution to direct 
the development, sharing the best practices and 
finding innovative solutions for open DPP 
issues. These networks, together with the 
European and national industry sectors, should 
be regarded as key stakeholders in the prepara-
tion of the delegated acts in different product 
categories. 

Recommendation 4: Standardisation should 
ensure the smooth and cost-effective interopera-
bility of the European DPP system. 

The standardisation of the DPP system should 
be based on the existing international standards 
(such as ISO/IEC) and widely used internet 
protocols, unless there are compelling reasons 
to deviate from them. New architectural layers 



34DIGITAL PRODUCT PASSPORTS: CATALYSING EUROPE’S SUSTAINABLE GROWTH

and specific technologies required for regula-
tory data sharing should be kept to a minimum. 

Priority should be given to industry-led 
cross-sectoral data standards whenever 
possible. The data productisation process 
provides a good starting point for defining the 
DPP data and standardising its content for 
different end-user needs. 

Recommendation 5: The use of different prod-
uct identifiers should be supported so that DPPs 
can respond to industry and user-specific needs 
and rapid technological developments. 

Viable DPP solutions require the definition of 
online and offline data. Only essential, stand-
ardised data should be stored on DPP data 
carriers and used to access additional informa-
tion from distributed sources via data spaces. 
Recommended offline data includes a 
human-readable product name, type, and 
issuer, and support for unique identifiers on 
data carriers (such as a serial number). Data 
carrier technology is developing rapidly and 
new solutions are expected to become available 
in the future.

Recommendation 6: European data spaces 
need to be strengthened as a data-sharing infra-
structure to ensure interoperability of DPPs in 
cross-sector value chains. 

Data space technologies with common rules for 
data exchange and access management can 
enable the DPP system to serve different end-
user needs, such as retailers and customs offi-
cials. In order to address different data-sharing 
capabilities and user needs, DPPs need to be 
supported by interoperability requirements and 
to emphasise technology neutrality. In this way, 
market-driven DPP solutions and services can 
emerge to support the development of the data-
driven circular economy and the European 
single market. 

Recommendation 7: A governance model for 
DPPs should be promoted to clarify the ground 
rules for stakeholders. 

The governance model sets the ground rules for 
the development of the DPP concept and 
defines how decisions on DPPs will be made by 
the industry, as well as forming model agree-
ments and showcasing best practices. Finding 
options for the governance structure, for exam-
ple through benchmarking other sectors, such 
as finance, could prove beneficial in finding a 
light but effective model.
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