The business value of digital product
passports

Exploring value-driven DPP implementation in the Dutch
construction industry

What is a Digital Product Passport (DPP)? composition, environmental impact, and circularity details). The
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system requires authentication, reliability, and interoperability to

In the coming years, Digital Product Passports (DPPs) will be Digital Product Passports are defined by EU regulation as “a set of

mandated in the Dutch construction industry through the ESPR,
requiring manufacturers to provide detailed information of
their products. However, if DPPs remain merely a compliance
requirement, the industry may not invest sufficiently to fulfill its
circular economy ambitions.

function effectively.

data specific to a product that is accessible via electronic means
P P The success of DPPs depends on sufficient, high-quality data

through a data carrier.” . : .
that supports circular economy practices. Data requirements are

A DPP consists of a system (technical infrastructure like QR codes
y ( Q currently being developed through industry-specific norms and EU

and databases) and data (product information including material ,
regulations.
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To address this challenge, this thesis aims to unpack

the business value that DPP implementation brings to
manufacturers in the Dutch construction industry, thereby
motivating their investment in DPPs. The research employs
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Value-driven DPP implementation
The findings reveal that early adopter experiences follow four Volue dri
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distinct phases: Awareness, Evaluation, Action, and Reflection, DPP implementation
with the Evaluation phase proving most crucial for success.
Awareness Evaluation Action Reflection

Notably, construction manufacturers currently perceive DPPs
as presenting significant challenges while seeing relatively little
potential—a stark contrast to the opportunities described in
existing literature.

How did | overcome knowledge gaps? The cards were designed for discussion and decision-making, with different

When exploring value-driven implementation, manufacturers
identified varied goals and steps that must be tailored to
their specific contexts, highlighting the need for customized
approaches rather than one-size-fits-all solutions.

Conclusion

information levels on front and back to support varying conversation

Construction manufacturers struggled to envision how DPPs could bring _ ) ) ,
depths. The main challenge was translating academic concepts into

business value, hampering exploration activities. To address this knowledge . . .
pering &xp 9 practical language that manufacturers could understand while keeping

gap, opportunity cards were developed from academic literature and » )
opportunities broad enough for different manufacturer types.
manufacturer interviews, reviewed by DPP experts, and translated into

practical language through peer feedback.
Given the current undeveloped landscape, this research

proposes that manufacturers cannot be coerced into DPP
implementation. Instead, a “gentle encouraging” approach is
needed that validates manufacturers’ experiences, addresses
their challenges, and builds confidence for implementation. To
support this approach, this thesis developed future adoption
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(Risk & Opportunity driver High

Effect
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Risk & Opportunity driver Low
Market collaboration attitude Low

Effect

Description

Description Description

Regulatory momentum from initiatives like the ESPR and
CPR begins to build, especially as delegated acts push
requirements toward mandatory However,
many manufacturers delay action until the lost moment,
leading to a rushed adoption process. This reactive
approach results in operational strain on manufacturers
and their support systems.

Description

Adoption of Digital Product Passports unfolds gradually,
as companies face a learning curve in
requirements and organizing internally. A soft rollout of
e compliance obligations allows businesses to adapt at
their own pace and find a business case. Supportive
services emerge that combine regulatory compliance
with added business value. These solutions help ease the
transition.

Description

Description

As policies like the EU Taxonomy and CSRD take full
effect, sustainability becomes embedded in the
regulatory and market landscape. Momentum continues
toward 2050 goals, with circularity gaining prominence.
More informed consumers and advancing
Ppush companies to innovate further. In this environment,
DPPs are seen as part of a broader digital and
sustainability transformation.

Digital Product Passports are implemented inconsistently
across sectors and regions, with no unified standard
quiding their development. IT providers and individual
initiatives introduce varying formats, tools, and levels of
complexity, tailored to specific needs or i

This results in a patchwork of DPP solutions that lack
interoperability and coherence, reflecting a
and decentralized approach.

The implementation of the Digital Product Passport is
delayed and diluted due to political pressure, lobbying,
and regulatory complexities. Industry influence during
High the development of delegated acts reduces the

regulation’s original ambition. Meanwhile, essential
foundations (e.g. IT infrastructure and standardization)
remain unresolved. As a result, slows and
confidence in the regulation weakens.

Companies adopt DPPs in a context of geopolitical and  See introduction
economic instability. Concerns over data security and

Intelectalproperty sow down formtion shring, tow
especiall across global supply chains. However this isk- pr—
averse mindset also drives a shift toward regional

collaboration and greater control over value chains. As a
result, the DPP gains relevance as a means to strengthen
business resilience and supply chain integrity. Market collaboration attitude

Regulatory pressure High

Effect
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by degree of influence (low to high)

Catalysts
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© wide range of available DPP options by degree of influence (low to high) I\ opp gets adopted with limited depth and
tailoring to different needs effect
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Catalysts
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Catalysts

Events that contribute toward the future scenario, ranked
by degree of influence (low to high) @ Manufacturers find incentive to improve
sustainability through policies, consumer

- Trendsin iali and digi ion in the i and digitizati

© prioritization of European manufacturing
and mining

®© Increased importance of support
mechanisms (e.g. incentives, IT solutions)

@©) Possibility to maximise value of DDP
implementation
+ Emergence of uncoordinated, individual DPP

nario becoming reality

initiatives create friction in the DPP landscape

+ IT & DPP service providers create and promote
separate technologies and DPP concepts (e.g.
plugins to platforms)

- Freedom for private IT providers to develop their

own formats and tools
- Standards used in delegated acts vary widely

A\ Inconsistencies in data quality and
accessibility between different DPPs

N oificutty achieving comparing and tracing
purpose of the DPP

A Competitive differences between nations

+ Lack of clear EU targets or mechanisms for
achieving the goals set out in legislation

+ Friction in the delegated acts process, unresolved

parts or delays.

- Delays in establishing regulatory infrastructure
(e.g. enforcement bodies and standards)

- Strong lobbying efforts or market pushback.

/N Do fails to gain traction

N Reguced confidence in EU regulations and
policies, and ESG requirements

A peguced hope in achieving circularity

+ Growing regulatory pressure from ESPR and CPR
directives. Industry remaining uninformed

+ Delegated acts that bring requirements closer to
mandatory compliance

- Manufacturers postponing action until
compliance is unavoidable

- Manufacturers face significant challenges

becoming reality

© Increased interest in understanding and
adhering to compliance requirements

N iress, additiona costs and
unpreparedness during the adoption process

A Competitive differences between nations

- Manufacturers facing the learning curve in

understanding and organizing around DPPs.

- Finding opportunities for DPP implementation to
increase relevance for clients, reduce risks or
decrease costs

- Easing compliance burden over time (e.g. a “soft
launch” of requirements in data, so

© Increased interest in business value of
circular economy measures

(©) Avoidance of overwhelming adoption or
disruptions to daily operations

N increased importance to navigate

- Global instability (e.g., geopolitical conflict, trade
barriers) increases uncertainty

- Manufacturers face consequences of sudden
global disruptions.

- EU and nations prioritize supply chain security
and economic resilience

- Shift toward regional production and control over

(©) possibility of DPPs to de-risk value chain
operations and support collaboration

N Increased importance on collaboration
within value chains

A Reluctance to share sensitive information,

construction industry

- 2030 sustainability policies (e.g., EU Taxonomy,
CSRD) driving sustainability action

+ Increased consumer awareness and demand for
sustainable products

- Ongoing development of 2050 targets, with a
focus on circularity

© ncreasing diferentiation and client
relevance through circularity improvements

I New challenges emerge as technological
adoption enables new practices

S| across sectors, borders and industries. on strict/relaxed value chains
2| - Technical interoperability (linking data between
H

different DPPs) is not achieved

depending on strict/relaxed enforcement adapting to new req (eg.

increased costs and operational adjustments)

manufacturers can start gathering)
- Investment in development of DPP services to
combine compliance with added value

- Advancing digital technologies enabling new
capabilities and transparency

compliance and practical considerations to stay
relevant

such as IP or supplier data, via DPPs.

possibilty of scenario becoming reality
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To reduce risks and maximise opportunity

Recommended steps for the present

- When developing a DPP concept, make sure it To reduce risks and maximise opportunity

Jollows current industry standards for data
management, security, and privacy*

- Consider conforming to global standardized
practices, as hey can assist in attaining

+ Use pilot projects to demonstrate tangible
benefits of the DPP to stakeholders, reducing
resistance to change*

- When implementing the DPP, focus on quick wins,
while using preparatory phase to anticipate the
broader context further

+ Prepare manufacturers: Share success stories
and data-driven results to illustrate the DPP's
impact*

+ Engage stakeholders early in the process,
addressing concerns and incorporating their
feedback into implementation plans*

- Phase in DPP implementation, starting on a single
product line.

- Continuously evaluate and improve the system
based on performance metrics*

- Alternatively, envision planning the DPP
implementation as a seamless extension of
manufacturing and operational processes*

Embrace transparency. Provide accurate and

comprehensive data.
- Invest in advanced digital technologies, such asIoT """

sensors, blockchain, and Al-driven tools, to

- Communicate to employees the importance of the
DPP for the company's sustainability goals,

- Advocate for public funding or tax incentives to g e
o, market competitiveness and mission

support DPP adoption and infrastructure

+ When developing DPPs, focus on achieving internal
goals (e.g. reducing environmental impact or

+ Invest in development of digestible, cheap and fast
pre-made DPP solutions that don't compromise the

- When considering DPP development, look for
actions that add value by exceeding minimum
compliance requirements, for example in
integrating marketing strategy or collaboration
with certification bodies to enhance credibility*

- Keep track of emerging resources, incentives and
new technologies to capitalise on*

- Collaborate with clients and research projects to
increase chances in gaining competitive
advantage*

development*
- Advocate for the creation and use of industry and
region overarching standards

traceability of products, making informed choices)*
- Focus on small pilot projects to develop best
practices and processes

purpose of the DPP.

« Provide training on how to gather information for
DPP and how to accurately input information into
the DPP*

enhance data collection, interoperability and

P, WA P . hain tre ency*
certifications or qualifications in other industries supply chain transparency’

or regions*

*Recommended also by (Psarommatis & May, 2024) or (Colucciello et al., 2025) *Recommended also by (Barwasser et al., 2024) or (Colucciello et al,, 2025) *Recommended also by (Barwasser et al., 2024) *Recommended also by (Barwasser et al,, 2024) or (Colucciello et al,, 2025) or (Psarommatis & May, 2024) *Recommended also by (Barwasser et al., 2024) or (Colucciello et al,, 2025) *Recommended also by (Psarommatis & May, 2024) or (Barwasser et al, 2024)
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