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1. Introduction
1.1 European and Dutch objectives for 
sustainability and the circular 
economy

The European Union and the Netherlands aim 
to achieve a fully circular and climate-neutral 
economy by 2050, with an intermediate 
milestone by 2030. These ambitions form 
part of the European Green Deal, which sets 
the strategic direction for a sustainable and 
competitive European economy. 

In alignment with these European objectives, 
the Netherlands is implementing the National 
Circular Economy Programme 20232030 
Nationaal Programma Circulaire Economie 
20232030, accelerating the transition 
towards a circular economy. Within this 
programme, the manufacturing industry has 
been identified as one of the priority sectors.

The Dutch government has also adopted the 
National Raw Materials Strategy Nationale 
Grondstoffenstrategie, Parliamentary 
Document 32 852, No. 224, aimed at 
strengthening security of supply of critical 
raw materials in the medium term. This 
strategy is based on five strategic action 
lines: 1 Circularity and innovation 2 
Sustainable EU mining and refining 3 
Diversification 4 Sustainability of 
international value chains 5 Knowledge 
development and monitoring. This guideline 
primarily contributes to the first action line: 
circularity and innovation. By applying 
R-strategies EU circularity strategy 
framework), security of supply can be 
enhanced while simultaneously reducing the 
negative environmental impact of value 
chains.

1.2 Legislation and regulations

Companies in the manufacturing sector and 
related industries are confronted with a wide 
range of European and national legislation 

toxicity. This regulatory framework is 
extensive and affects multiple aspects of 
business operations, including product 
design, production processes, use phase 
performance and end-of-life 
management. Many of these legislative 
instruments require companies to collect, 
structure and report detailed material and 
product data. 

Key examples include:

● Regulation on Waste Electrical and 
Electronic Equipment WEEE 
(national implementation of 
Directive 2012/19/EU

● Ecodesign legislation, including 
the Ecodesign for Sustainable 
Products Regulation ESPR

● Machinery Directive and 
Regulation EU 2023/1230 on 
machinery

● Regulation EU 2023/1542 
concerning batteries and waste 
batteries

● Critical Raw Materials Act CRMA
● Corporate Sustainability Reporting 

Directive CSRD
● Various additional regulations 

such as REACH (chemicals), RoHS 
(restriction of hazardous 
substances), energy labels and 
the energy performance of 
buildings, water management 
Water Framework Directive), and 
many others.

These regulations have a significant 
impact on how companies collect, record 
and share product information. Interviews 
with Dutch companies in the HVAC 
systems and capital goods sector for the 
food industry show that upcoming 
sustainability regulations create 
substantial regulatory pressure. This 
pressure is further increased addressing
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sustainability, circularity and because the 
requirements are evolving rapidly, are 
complex, and companies often do not yet 
have standardized methods to comply with 
them.

1.3 Purpose

Much of the new legislation requires the 
reporting of detailed product data on 
circularity, sustainability and toxicity — such 
as information on composition, origin, 
environmental impact and repairability. In this 
guideline, this information is referred to as 
raw material and product data¹.

This guideline supports companies within the 
machinery value chain in preparing in time for 
the growing amount of European legislation. It 
provides a clear overview of relevant and 
upcoming legislation and regulations, 
including the associated design requirements 
and circular data points.

In addition, the guideline helps with 
collecting, structuring and applying this data, 
using methods to make it measurable and 
transparent. It also highlights which 
information is still missing, enabling 
companies to determine which data is most 
urgent to collect and how it can be used 
strategically to strengthen their market 
position.

1.4 Target audience

The primary target audience of this guideline 
consists of parties that will be required to 
supply raw material and product data. 
However, the guideline also provides insights 
for parties that will ultimately need to use this 
raw material and product data.

● Parties required to supply raw 
material and product data:
Compliance managers at 
manufacturers of HVAC systems, as 
well as suppliers throughout the 

entire value chain (for example 
material suppliers, recyclers, etc.).

● Parties required to use raw 
material and product data:
Government authorities, 
purchasers, wholesalers, housing 
associations, property managers, 
installers, users, demolition 
companies, maintenance 
companies, repairers, 
refurbishers, transporters, sorters, 
recyclers, etc.

1.5 Why start now?

Although working with this guideline 
offers many advantages, it is important to 
also recognize the effort required. 
Collecting, organizing and updating raw 
material and product data requires staff 
capacity, collaboration with value chain 
partners and possibly adjustments to 
internal systems. Why start working on 
this now? Collecting raw material and 
product data in a timely manner with the 
help of this guideline offers several 
strategic advantages for organizations in 
the machinery sector:

● Insight and steering: Collecting 
raw material and product data 
makes it possible to measure, 
improve, and use the circular 
performance of products as a 
competitive advantage in the 
market.

● Compliance and future 
readiness: Companies become 
“compliance-readyˮ and are 
prepared for both existing and 
upcoming legislation related to 
circularity, sustainability, and 
toxicity.

● Value chain insight and risk 
management: The data provides 
in-depth insight into the entire 

¹The data points included represent a selection of information relevant to companies in the machinery 
manufacturing sector. This list is not exhaustive but contains data that is expected to be broadly 
applicable and aligned with upcoming legislation and reporting obligations, such as the ESPR and CSRD.
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● value chain, including risks such as 
security of supply, dependence on 
critical raw materials, and the use of 
Substances of Very High Concern 
SVHCs.

● Targeted data collection:
The guideline helps identify the 
minimum required circular data points 
for products and services.

● Well-informed strategic decisions: 
The information supports decisions 
regarding reuse, repair, rental models, 
as-a-service models, modularity, and 
refurbishment.

● Methodological foundation:
The guideline includes data points and 
methodological guidelines suitable as 
input for Life Cycle Assessments 
LCA) and the Digital Product Passport 
DPP.

● External accountability:
Companies can substantiate their 
compliance with relevant legislation 
and are better prepared for questions 
from purchasers, regulators, and other 
stakeholders.

● Transparency and trust:
Reliable and accessible raw material 
and product data increases trust 
among customers, partners, and other 
value chain actors.

1.6 Development of this guideline

Partners for Innovation, Binnenklimaat 
Nederland, Hygienic Design Network and 
TNO developed two guidelines entitled “Data 
for a Circular Product Passport :ˮ one for 
capital goods and one for HVAC systems. 
Hygienic Design Network represented all key 
players in machinery manufacturing for the 
food processing industry. Binnenklimaat 
Nederland represented manufacturers, 
suppliers, and service providers in the HVAC 
system sector. TNO acted as a supervisory 
partner to ensure alignment of the guideline 
with European and national initiatives related 
to digital product passports and data 
infrastructure, with a strong focus on 
integration into ongoing developments.

The two guidelines “Data for a Raw 
Material & Product Passportˮ build on the 
UPCM Materials Passport Guideline 
(version 1, 2020) and the Circular Product 
Passport Guideline for Food Machinery 
(version 2, 2021, developed together 
with Hygienic Design Network.

In 2024, the existing needs of value chain 
stakeholders were mapped for both 
capital goods and HVAC systems. Based 
on desk research, interviews, a workshop 
with value chain stakeholders, and 
relevant literature, a plan of action was 
established for the collaborative 
development of the two guidelines. The 
content of these guidelines was 
elaborated through extensive desk 
research, case studies, surveys, and 
interviews with stakeholders across the 
value chain.

For the product group of capital goods, 
the cases and examples are drawn from 
machinery manufacturing for the food 
industry, as substantial practical 
experience has already been gained in 
this sector. The standardized 
decomposition and data points that result 
from this work have been designed in 
such a way that they are also relevant 
and applicable to other segments within 
the machinery sector. The guideline can 
therefore be applied to all types of 
machines and installations. CIRCONNECT 
manages the guideline and is responsible 
for its ongoing development. It also 
maintains a base dataset containing the 
data points used and the associated 
improvement options. Where relevant, 
the guideline is further specified for 
particular products in collaboration with 
value chain partners.

1.7 Structure of this guideline
Chapter 1 introduces the context, 
purpose, and structure of this guideline. 
It briefly addresses European and Dutch 
ambitions regarding circularity, 
sustainability, and toxicity, as well as the
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 role of legislation and the necessity for 
companies to collect circular product 
data. It also explains the intended target 
audience, the benefits of starting early 
with the collection of raw material and 
product data, and how the content of the 
guideline was developed.

Chapter 2 focuses on stakeholder needs 
to understand upcoming legislation in the 
areas of circularity, sustainability, and 
toxicity, and to support compliance. The 
concrete product requirements and 
implications of relevant legislation are 
summarized, and an overview is provided 
of key regulations expected in the 
coming years.

Chapter 3 describes how circularity in 
machinery manufacturing can be made 
measurable. Central to this is a 
standardized decomposition of capital 
goods and an overview of relevant 
circular data points, linked to 
measurement methods, standards, and 
KPIs. It also discusses a product passport 
system under the name Raw Material & 
Product Passport, as a to collect, 
exchange, and leverage data across the 
value chain.

Chapter 4 demonstrates how companies 
can improve their measured circular 
performance. It provides clear courses of 
action, practical tools, and inspiring 
examples from practice. In this way, 
organizations are given concrete 
guidance to strengthen circular design 
and value retention in practice.
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2. Legislation and regulations
2.1 Introduction

This chapter discusses the most important European and national regulations relevant to capital 
goods in the food industry. It provides practical guidance for companies to help them manage 
changing requirements and addresses three key questions:

● Which existing and upcoming legislation related to sustainability, circularity and toxicity 
is relevant for capital goods in the food industry?

● Which product-specific design requirements result from this legislation?
● Which important developments in legislation and regulation require additional attention?

2.2 Legislation and regulation for sustainability, circularity and toxicity

Table 1 provides an overview of the most important European and national legislation relevant 
to the sustainability, circularity and toxicity of capital goods and machines in the food industry.

For reference, legislation and regulations are regularly updated. The table below generally 
includes only the current, active provisions at the time of writing. In some cases, however, 
replaced legislation may still partially remain in force because new rules have not yet fully 
entered into effect. This is the case, for example, with the Ecodesign Directive, which is 
gradually being replaced by the Ecodesign for Sustainable Products Regulation ESPR. In such 
cases, both versions are included in the overview.

As mentioned earlier, this document focuses on policy at the product level. The Corporate 
Sustainability Reporting Directive CSRD) applies at the company level. For customers of 
machinery manufactures, the environmental impacts of machines form part of their value chain 
emissions Scope 3 emissions). For this reason, the CSRD is included in the legislative 
overview. However, the specific CSRD data points are not included, as these relate to the 
company level rather than the product level.

Regulation EU 2023/1542

Directive 2011/65/EU

Table 1. Overview of legislation and regulations on sustainability, circularity, and toxicity, listed in 
alphabetical order

https://eur-lex.europa.eu/eli/reg/2023/1542/oj?locale=nl
https://eur-lex.europa.eu/legal-content/NL/TXT/PDF/?uri=CELEX:32011L0065
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Regulation 2017/1369

Table 1. Overview of legislation and regulations on sustainability, circularity, and toxicity, listed in 
alphabetical order

Regulation EU 305/2011

Regulation (EU 2024/3110

Directive EU 2022/2464

ISO 59020

Regulation EU 2024/1252

Regulation EG 648/2004

Regulation EU 2024/1781

Directive 2009/125/EG

https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX:32017R1369#:~:text=EER%20relevante%20tekst.%20)-,Verordening%20(EU)%202017%2F1369%20van%20het%20Europees%20Parlement%20en,Voor%20de%20EER%20relevante%20tekst.%20)&text=Procedure%20number%3A,2015%2F0149%2FCOD
https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=CELEX:32011R0305
https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=CELEX:32024R3110
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX:32022L2464
https://www.iso.org/standard/80650.html
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX:32024R1252
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=celex:32004R0648
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024R1781&qid=1719580391746
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=celex%3A32009L0125
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Directive 2018/844/EU

Regulation EU 2024/573

Directive 2000/60/EG

Regulation EU 10/2011 in 
conjunction with EG 2022/1616 
Recycled Plastics)

Directive 2006/42/EG

Regulation EU 2023/1230

Regulation EG 1935/2004

Regulation EG EU 2024/590

Regulation EG 1907/2006

National implementation based 
on Directive 2012/19/EU

Table 1. Overview of legislation and regulations on sustainability, circularity, and toxicity, listed in 
alphabetical order

https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX:32018L0844
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX:32024R0573
https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=CELEX:32000L0060
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=celex:32011R0010
https://eur-lex.europa.eu/eli/reg/2022/1616/oj?locale=nl
https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=CELEX:32006L0042
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX:32023R1230
https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=celex:32004R1935
https://eur-lex.europa.eu/legal-content/nl/ALL/?uri=CELEX:32024R0590
https://eur-lex.europa.eu/legal-content/NL/ALL/?uri=CELEX:32006R1907
https://wetten.overheid.nl/BWBR0034782/2024-01-01
https://eur-lex.europa.eu/legal-content/NL/TXT/?uri=CELEX:32012L0019


Table 1 provides a concise overview of relevant legislation and regulations but does not yet 
offer insight into the consequences for the design of HVAC systems. Therefore, a more detailed 
version of this table — including additional information on the design implications of the various 
regulations — is included in Annex A, “Overview and Design Implications of Legislation and 
Regulations.ˮ  The ISO standard for measuring circularity and the CSRD are not included in that 
annex, as they do not impose direct requirements on machine design.
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2.3 Recent developments

As shown in Table 1, several new laws and regulations have recently entered into force and are 
currently in the implementation phase. This section explains what this means in practice in 
terms of circular data.

Ecodesign for Sustainable Poduct Regulation ESPR 
Although the ESPR has officially been adopted, the specific requirements per sector still need 
to be developed. On 16 April 2025, the European Commission presented the first ESPR work 
plan for the period 20252030. This plan includes a list of priority product groups for which 
ecodesign requirements will be developed first. Textiles, furniture, tyres, mattresses, steel and 
aluminium are the first product groups to be addressed.

Within the ESPR, product data plays a central role. The regulation requires manufacturers to 
register extensive information about the composition, origin, repairability, disassemblability, 
durability, energy use and recyclability of their products.

For capital goods in the food processing industry, no sector-specific product requirements 
have yet been established under the ESPR. However, it is expected that machinery 
manufacturing — including industrial installations — will be addressed in a later phase of the 
work plan, possibly from 2030 onwards. Until then, companies in this sector are not yet 
required to comply with specific ESPR requirements, but it is advisable to prepare for future 
data obligations.

Digital Product Passport DPP
Within several regulations, including the CRMA, the Battery Regulation and the ESPR, the 
Digital Product Passport DPP) will be introduced in phases. The DPP is a digitally accessible 
document providing information about, among other things, the origin, composition, use and 
circularity of products.

In 2025, harmonized standards and rules for DPP systems will be further developed. The first 
sector in which the DPP will become mandatory is batteries, starting in 2027. Textiles and 
electronics (such as consumer electronics), as well as construction materials, will follow. For 
these sectors, the DPP will also become mandatory from 2027 onwards. The rollout to other 
product groups is expected to take place between 2027 and 2030. In its 2050 strategy for the 
European market, the European Commission indicates that it intends to develop and implement 
DPP policies for many product categories in the coming years. Product categories excluded 
from the ESPR, such as military goods, medicines and food, will likely not receive a DPP or 
only at a later stage. The exact requirements will depend on the sector and the implementing 
acts that still need to be developed.

The producer or importer placing a product on the EU market will be responsible for creating 
and maintaining the DPP. Depending on the sector, this may be done at the level of an 
individual product, a batch, or a product type. The DPP therefore contains product-specific 

https://environment.ec.europa.eu/document/5f7ff5e2-ebe9-4bd4-a139-db881bd6398f_en
https://environment.ec.europa.eu/document/5f7ff5e2-ebe9-4bd4-a139-db881bd6398f_en


information. If the product later becomes part of another product — for example, a battery 
integrated into a device — the DPP of that component becomes part of the DPP of the final 
product.

ISO Measuring circularity
In addition to increasing European legislation, there is also an international development related 
to the standardization of circular measurement methods. In June 2024, the standard ISO 
590202024 – Circular economy — Measuring and assessing circularity was officially 
published. This standard provides an internationally recognized framework for consistently and 
reproducibly measuring and assessing circularity.

Where much legislation focuses mainly on mandatory product data and supply chain 
transparency, ISO 59020 provides the methodological foundation for a robust assessment of 
circular performance.

Although application of ISO 59020 is not mandatory, from a strategic perspective it is advisable 
to incorporate the indicators from this standard. For this reason, these indicators are included in 
Chapter 3 of this guideline. Depending on the specific sector, organization, and value chain 
partners, additional standards and norms may also apply. These cannot be fully included in 
Chapter 3, but when implementing circular methods and product passports, it is advisable to 
align with them as much as possible to minimize additional work and enhance interoperability.
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3. Measuring circularity

11

3.1 Introduction

Chapter 2 describes the key legislation and regulations concerning circularity, sustainability, 
and toxicity. Chapter 3 translates these frameworks into practice: what data is required, how 
reliable that data is, and how to organize its collection and exchange within the value chain.

Section 3.2 provides an overview of circular data points that should ideally be recorded based 
on existing and anticipated legislation. This comprehensive list functions as a “wish listˮ of data 
considered relevant for monitoring circular performance. For each data point, a method or 
standard is suggested to ensure that the information is recorded and shared in a consistent and 
usable way.

Section 3.3 structures this list by prioritizing the data points, ranging from legally mandatory to 
voluntary. Section 3.4 addresses data quality. Not all information is equally reliable, up to date, 
or detailed, and sometimes data may be entirely lacking. Therefore, a distinction is made 
between different levels of data quality.

Finally, Section 3.5 explains how the collection and sharing of data can be organized in 
practice. Because the list of data points is extensive, collaboration between value chain 
partners is essential. In practice, data is collected by different parties, who exchange it among 
themselves and make it available to organizations for which it is legally required. Not every 
organization therefore needs to collect all data independently. Section 3.5 also explains the 
techniques and methods that can enable data exchange, with emphasis on which specific data 
are shared.

3.2 Circular data points

This section provides an overview of circular data points that should ideally be collected based 
on existing and future legislation described in Chapter 2. It concerns an extensive list that can 
be regarded as a “wish listˮ of desired data.

For each data point, a suggestion is provided for relevant assessment methods or standards. In 
this way, information can be recorded and shared within the value chain in a consistent, 
verifiable, and usable manner.

Circular data categories
To provide direction for the collection of raw material and product data, the required data points 
are divided into three main categories. The three circular data categories are:

● Category A  Product Information:
Describes, at a high level, the general technical, operational, and circular characteristics 
of the machine. This includes, for example, raw material composition, consumption data, 
lifetime, warranties, maintenance and support, as well as the potential for reuse, repair, 
and recycling.

● Category B  Life Cycle:
Takes a further step by focusing on the different flows throughout the life cycle. It 
includes all quantitative data on material, energy, water, waste, and transport flows that 
occur during the production, installation, use, and end-of-life phases of the machine.
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Figure 1. Overview of circular data categories

● Category C  Environmental Impact:
Contains the calculated or measured environmental impacts of the Category B data 
points across the full life cycle of the machine. These are expressed in recognized 
impact categories such as climate change, acidification, eutrophication, toxicity, 
resource use, and land use, broken down by life cycle phase.
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Overview of circular data points per circular data category
The circular data points are as follows:
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Figure 2. Overview of circular datapoints per circular data category
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Figure 2. Overview of circular datapoints per circular data category
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Category A  Product information

A1 Raw Material Composition
● A1.1 Raw Materials List: A list of all raw materials incorporated into the product, 

expressed in kilograms.
○ Collect CAD/BOM data of the machine in question, including linked material 

properties, to determine as much of the material composition as possible.
○ Where necessary, request material specifications or a bill of materials from 

suppliers of purchased components.
○ If required, dismantle a component and weigh the materials separately to verify 

reported values.
○ Structure the data in a list documenting kilograms per material, the source, and 

any supporting evidence.
● A1.2 Share of Recycled Raw Materials:

The weight in kilograms of all recycled raw materials incorporated into the product and 
the fraction as a percentage of the total weight of the respective raw material.

○ Determine per material whether recycled content is present; request material 
certificates or ISO 14021 (self-declared environmental claims) from suppliers.

○ For plastic products in contact with food: verify compliance with EC 10/2011 in 
conjunction with Regulation EC 1935/2004 regarding migration limits and process 
registration.

○ Use averages from LCA databases Ecoinvent, GaBi, Idemat) or sector reports 
Ellen MacArthur Foundation, European Aluminium / World Steel Association, 
PlasticsEurope).

● A1.3 Share of Critical Raw Materials:
The weight in kilograms of all critical raw materials incorporated into the product and 
their total fraction as a percentage of the total weight of the respective raw material.

○ Use the “2020 EU Critical Raw Materials listˮ to identify critical raw materials in 
the composition listed under A1.1.

● A1.4 Share of Substances of Very High Concern SVHCs
The weight in kilograms of all SVHCs incorporated into the product and their total 
fraction as a percentage of the total weight of the respective raw material.

○ Use the RIVM “Total list of Substances of Very High Concernˮ to identify SVHCs 
in the composition listed under A1.1.

● A1.5 Share of Renewable Raw Materials:
The weight in kilograms of all renewable raw materials incorporated into the product and 
their total fraction as a percentage of the total weight of the respective raw material.

○ Determine per material whether the raw material is renewable based on origin 
(biogenic vs. fossil/mineral). Use standards such as EN 167851, ISO 59020, or 
“Renewable Raw Materials and Materials for Constructionˮ Agrodome, 2022) as 
reference.

○ Request certificates or declarations of renewable origin (e.g., FSC, biobased 
label).

● A1.6 Share of Reused Content:
The weight in kilograms of all reused components incorporated into the product and 
their fraction as a percentage of the total weight of the machine.

○ Identify whether components from a previous life cycle have been reused 
(remanufactured, refurbished, reused) and collect data through supplier 
declarations, internal traceability systems, or maintenance history. ISO 59020 
provides guidance.



A2 Operational consumption
● A2.1 Energy consumption: Energy consumption in kWh per hour during normal 

operation.
○ Measure under representative operating conditions using calibrated measuring 

equipment.
○ Conduct measurements over a sufficiently long period to average out variations 

caused by load or ambient temperature.
○ Document the measurement method, measurement duration and conditions.

● A2.2 Water consumption: Water consumption in litres during normal operation.
○ Measure using calibrated flow meters over a full operating cycle or multiple 

cycles.
○ Record the measurement setup, measurement period and conditions.

● A2.3 Consumables: Consumables used during normal operation.
○ Determine the type and quantity based on manuals, maintenance plans or 

supplier information.
○ If possible, validate by monitoring consumption over a representative period.
○ Document the sources used, units and the frequency of replacement or refilling.

● A2.4 Energy label: The European Energy Label indicating the productʼs energy 
efficiency class.

○ Verify whether the product falls under the EU energy labelling requirement 
Directive 2017/1369. If not applicable, indicate this and provide alternative 
efficiency data.

○ Determine the energy class according to the EU regulation applicable to the 
specific product type.

○ Use accredited testing methods and document the results.
○ Verify that the reported class corresponds to the official label.

● A2.5 Stand-by consumption: The average electricity consumption (in W) of a device 
when connected but not actively used, including both “off-mode readyˮ and network 
standby.

○ Measure using calibrated equipment according to the relevant standard (such as 
IEC 62301) under standard conditions.

○ Measure separate standby modes and calculate a weighted average based on the 
usage profile.

○ Document the measurement method, duration and results.
A3 Lifetime

● A3.1 Expected or agreed lifetime: The expected or agreed lifetime during which the 
machine will remain in use, expressed in years. The lifetime refers to the total use phase 
of the product.

○ Document what has been agreed with the end user of the machine; where 
necessary, discuss this with the customer.

○ If required, estimate the lifetime based on the lifetime of machine components or 
contractual specifications from component suppliers.

○ Make an estimate based on the design or applicable usage standards.
● A3.2 Age of the device: The current age of the machine in years, starting from the 

moment of original production.
○ Users collect this information through maintenance logs or the original installation 

date / delivery documentation.
● A3.3 Current lifecycle: The current life cycle of a product. In other words, whether the 

device is newly built (first life cycle) or has been reused after refurbishment or 
remanufacturing (second life cycle).

○ Record the reuse status using internal asset management systems or supplier 
declarations.
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○ If necessary, use tracking data, maintenance history or serial number registration.

A4 Warranty and support
● A4.1 Product warranty: The warranty for the correct functioning of the machine, 

expressed in years (possibly legally required).
○ Record the manufacturerʼs or sales warranty as stated in the contract or technical 

specifications.
○ Verify using warranty conditions or CE declarations of conformity.

● A4.2 Product support: Number of years of product support offered by the 
manufacturer, such as service visits and availability of spare parts.

○ Request information from the (parts) supplier or manufacturer.
○ Check the spare parts policy or availability statements.

● A4.3 Software support: Number of years of software support (updates and upgrades) 
offered by the manufacturer.

○ Verify in the SLA Service Level Agreement) or maintenance contracts.
○ Explicitly ask (parts) supplier(s) about end-of-support/end-date policy.

A5 Management
● A5.1 Repair and maintenance instructions: The machineʼs repair and maintenance 

instructions, provided as a link or attachment.
○ Request technical documentation for subcomponents from the manufacturer or 

parts suppliers.
○ Manufacturers document and provide the repair and maintenance instructions.

● A5.2 Maintenance plan: An overview of the planned maintenance and software updates 
required to safeguard the productʼs operation, safety, and lifetime during the use phase.

○ Record maintenance intervals, type of maintenance 
(preventive/corrective/software-related), and the required parts and tools.

○ Indicate who is responsible for execution (user, manufacturer, third party).
○ Refer to maintenance instructions, manuals, or service links.

● A5.3 Repairs and maintenance performed: An overview of the maintenance that has 
actually been carried out during the productʼs use phase. This may include preventive or 
corrective maintenance, as well as upgrades, replacements, or overhauls.

○ Use maintenance logs, asset management systems, or reports from maintenance 
providers to record this information.

○ Record frequency, date, and type of maintenance (preventive, corrective, 
inspection-based).

○ Specify which components were replaced, repaired, or modified.
○ Link data, where possible, to the serial number or product ID.

● A5.4 Circular plan: A description of the plan or ambition to retain as much value as 
possible from a device or installation throughout its entire life cycle.

○ The selling party and the user jointly assess the (expected) life cycle of the 
product and develop a plan to maintain the productʼs value at the highest possible 
level.

○ Determine together at which stage which circular strategy should preferably be 
applied (see Section 4.3 for more information).

● A5.5 Responsibility: Record the agreements made regarding the transfer of 
responsibility to a new party when the machine is transferred, including any supporting 
documentation. This applies, for example, in cases of reuse or refurbishment. Ensure
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that the original producer, designer, and/or previous user are indemnified from liability after 
transfer.

○ Determine jointly with the receiving party who is responsible for what after the 
transfer.

A6 Potential for Value Retention
● A6.1 Reparability, maintenance and refurbishment potential: A description of the product’s 

reparability and maintenance possibilities. Consider aspects such as modularity; compatibility 
with readily available tools and spare parts; availability of repair and maintenance instructions; 
number of materials and components used; use of standard parts; use of coding standards to 
identify components and materials; number and complexity of required processes; whether 
specialized tools are needed; ease of non-destructive disassembly and reassembly; conditions 
for access to product data; conditions for access to or use of necessary hardware and 
software; and insight into product aging mechanisms.

○ Assess based on modular design, availability of parts and instructions, and level of 
standardization.

○ Use criteria from ISO 59020 or reparability scores (such as iFixit or EU Ecodesign 
guidelines).

○ Request technical sheets and disassembly information from the manufacturer.
● A6.2 Explanation of upgradability and remanufacturing potential: A description of the 

productʼs potential for improvement and remanufacturing. Consider aspects such as the 
use of standard components, coding standards, number and complexity of processes, 
accessibility of data and tools, guarantees for reuse, and modularity.

○ Request (component) supplier(s) to provide information on modularity, 
standardization, upgradability, and remanufacturing policy.

○ Assess the accessibility of components, tools, and data, as well as the availability 
of documentation and coding standards. Use remanufacturing criteria from ISO 
59020.

● A6.3 Explanation of recyclability: A description of the extent to which (parts of) the 
product can be recycled and are designed for recycling. Consider aspects such as the 
use of easily recyclable materials, accessible and non-destructive disassembly, the 
presence of coding standards, standardization, and access to necessary data and 
software. 

○ A description of the extent to which (parts of) the product can be recycled and 
are designed for recycling. Consider aspects such as the use of easily recyclable 
materials, accessible and non-destructive disassembly, the presence of coding 
standards, standardization, and access to necessary data and software.

● A6.4 Explanation of reuse application: A description of the extent to which components 
of the product can be reused and/or are reused when the entire product is no longer 
usable. For example: percentage of reused components, list of reused components, and 
specific reuse applications.

○ In collaboration with suppliers or service partners, determine which components 
are suitable for reuse during disassembly or are currently already being reused.



Categorie B  Lifcycle²

B1 Material consumption
● B1.1 Product materials: Consumption of materials that form part of the machine itself, 

measured at the time of installation. Includes only the physical machine composition and 
excludes consumables, auxiliary materials, and packaging materials.

○ Use the data identified under A1.1.
● B1.2 Consumables: Consumption of items that must be regularly replaced or refilled 

during the use phase of the machine, such as filters, cartridges, gaskets, additives, or 
lubricating oil for operational use.

○ Use the data identified under A2.3.
● B1.3 Auxiliary materials: Raw materials required for production, installation, or use, but 

which do not become a direct part of the product or are not directly consumed during 
use. Examples include lubricants used during production, coolants in machining 
equipment, and cleaning agents.

○ Inventory based on production and installation documentation, supplier 
information, or process descriptions.

○ Request information from suppliers, installation companies, and users regarding 
type, quantity, and application of these substances.

● B1.4 Packaging material consumption: The quantity and type of packaging materials 
used for transport, storage, and delivery of the machine and its components.

○ Collect data via procurement, production, and logistics documentation.
○ Request specifications, quantities, and reuse or waste treatment information from 

suppliers or logistics partners.

B2 Energy
● B2.1 Energy consumption: A list of the amount of energy directly or indirectly used 

during the production, installation, use, and end-of-life processing of the machine. This 
includes electricity as well as other energy carriers such as gas, steam, or fuels.

○ Collect data on the use phase via energy meters, process registrations, or 
monitoring software at your own facilities.

○ Collect data on energy use during installation from installation companies.
○ Request data on energy consumption during end-of-life processing from 

dismantling companies.
○ Ask suppliers about energy consumption in production processes for supplied 

materials or components (e.g., via LCA reports and EPDs).
○ Use secondary data from LCA databases such as Ecoinvent, GaBi, or Idemat if 

primary data is unavailable.
● B2.2 Share of renewable energy: The fraction of renewable energy as a percentage of 

total energy consumption as described above.
○ Collect primary data on the share of renewable energy in your own energy supply 

(e.g., via energy suppliers or Guarantees of Origin).
○ Ask suppliers about their share of renewable energy use, supported where 

possible by certificates or reports.
○ Use secondary sources CBS, Eurostat, Ecoinvent, GaBi) to estimate renewable 

energy mixes if direct information is unavailable.
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B3 Water
● B3.1 Water consumption: A list of the quantity of water in liters used during production, 

installation, use, and end-of-life processing of the machine.
○ Collect data on water use during the use phase via water meters, process 

registrations, or monitoring software.
○ Request installation companies to provide water use data during installation.
○ Request dismantling or recycling companies to provide water use data during 

end-of-life processing.
○ Ask suppliers about water use in their production processes for components or 

materials (e.g., via LCA reports or EPDs).
○ Use secondary data from LCA databases such as Ecoinvent, GaBi, or Idemat if 

primary data is unavailable.
● B3.2 Circular water use: The fraction of water %) originating from circular sources, 

such as reused process water or rainwater.
○ Collect data on reused water streams via internal water management records.
○ Ask suppliers and installation companies about their share of circular water use, 

supported by process documentation or certificates.
○ Use secondary sources or sector averages if direct data is unavailable.

● B3.3 Water reuse or recirculation ratio: The average number of times water is reused 
within an installation or process before being discharged or replaced, as a measure of 
water circulation and efficiency.

○ Determine based on internal process or water balance data in production or use 
phase.

○ Request suppliers to provide process data on water recirculation.
○ Use secondary data or technical references if primary data is unavailable.

● B3.4 Water discharged according to quality standards: Percentage (based on volume) 
of total abstracted water that is discharged in accordance with circularity principles.

○ Collect data via internal discharge reports or measurements from water 
authorities.

○ Request installation, production, and recycling partners to provide discharge 
quality and quantity data.

○ Use secondary sources such as CBS, Eurostat, or LCA databases for estimates if 
data is missing.

B4 Waste
● B4.1 Waste generation: An overview of waste such as packaging waste, material losses, 

etc., generated during production, installation, use, and end-of-life of the machine 
(excluding the machine itself), including a description of the treatment method.

○ Collect data on waste generation during the use phase via internal waste records 
or collection reports.

○ Request installation companies to provide waste flow data during installation and 
processing.

○ Request dismantling or recycling partners to provide waste generation data 
during end-of-life.

○ Ask suppliers about waste streams in their production processes for components 
and materials.

○ Ask users about waste streams during use.
○ Use data from LCA databases Ecoinvent, GaBi, Idemat) or sector reports if other 

data is unavailable.
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B5 Transport
● B5.1 Transport movements: An overview of transport movements occurring during 

production of the machine and its components, as well as installation and end-of-life 
phases.

○ Collect data from internal logistics records or transport management systems.
○ Request suppliers and installation companies to provide transport distances, 

modes, and frequencies.
○ Request end-of-life processors to provide transport data for return or disposal 

movements.
○ Use data from logistics sector reports if other data is unavailable.

B6 End of life of the machine 
● B6.1 Reuse fraction at end-of-life: Percentage of material from the machine that is 

actually reused at the end of the life cycle, expressed as a percentage of total weight.
○ Ask suppliers or recycling partners about the application of recovered materials. 

Use practical data or value chain studies as supporting evidence.
● B6.2 Recycling fraction at end-of-life: Percentage of material actually recycled at the 

end of the life cycle, expressed as a percentage of total weight.
○ Ask suppliers or recycling partners about the application of recovered materials. 

Use practical data or value chain studies as supporting evidence.
○ Recovered critical raw materials

● B6.3 Explanation of recycled material application: A description of the application for 
which recovered raw materials are used after recycling. Indicate whether recycled 
materials are used for higher-value, equivalent, or lower-value applications.

○ Ask suppliers or recycling partners about the application of recovered materials. 
Use practical data or value chain studies as supporting evidence.

● B6.4 Incineration fraction at end-of-life: Percentage of total machine weight that is 
incinerated for energy recovery or waste treatment.

○ Ask suppliers or recycling partners about the treatment of recovered materials. 
Use practical data or value chain studies as supporting evidence.

● B6.5 Landfill fraction at end-of-life: Percentage of total machine weight that is 
landfilled.

○ Ask suppliers or recycling partners about the treatment of recovered materials. 
Use practical data or value chain studies as supporting evidence.

● B6.6 Biological recirculation fraction at end-of-life: Fraction of biodegradable materials 
that safely return to the biosphere at end-of-life. This includes only materials that 
demonstrably decompose without harmful effects and meet conditions for biological 
recirculation, such as compostability and environmental safety.

○ Ask suppliers or recycling partners about the treatment of recovered materials. 
Use practical data or value chain studies as supporting evidence.

● B6.7 Recovered critical raw materials: The weight in kilograms of all critical raw 
materials recovered at the end-of-life of the product, and their share as a percentage of 
the originally incorporated amount of that raw material in the product.

○ Combine data from A1.3 with recycler data.
○ If unavailable, use recycling data from sector reports (e.g., for cobalt, lithium, 

neodymium) and studies from the EU CRM Alliance, EEA, and annexes to the 
CRMA.

○ Determine for each critical raw material the originally incorporated amount and 
the expected recovery fraction at end-of-life.
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Category C  Environmental impact

C1 Climate Change Impact
● C1.1 Total climate impact: The total impact of the complete life cycle of the machine on 

climate change, expressed in kilograms of CO₂ equivalents.
○ Calculate the sum of points C1.2 through C1.5.

● C1.2 Production phase: The amount of kilograms of CO₂ equivalents in the production 
phase and the percentage relative to the total kilograms of CO₂ equivalents over the 
entire life cycle.

○ If available, request LCAs or EPDs for materials, components, or from suppliers.
○ Use the data from Category B to conduct an LCA using the CIRCO 

“Self-Assessment Tool.ˮ
○ Use secondary data from LCA databases Ecoinvent, GaBi, Idemat) for missing 

sources.
● C1.3 Installation phase: The amount of kilograms of CO₂ equivalents in the installation 

phase and the percentage relative to the total CO₂ emissions over the entire life cycle.
○ If available, request LCAs or EPDs for materials, components, or from suppliers.
○ Use the data from Category B to conduct an LCA using the CIRCO 

“Self-Assessment Tool.ˮ
○ Use secondary data from LCA databases Ecoinvent, GaBi, Idemat) for missing 

sources.
● C1.4 Use phase: The amount of kilograms of CO₂ equivalents in the use phase and the 

percentage relative to the total CO₂ emissions over the entire life cycle.
○ If available, request LCAs or EPDs for materials, components, or from suppliers.
○ Use the data from Category B to conduct an LCA using the CIRCO 

“Self-Assessment Tool.ˮ
○ Use secondary data from LCA databases Ecoinvent, GaBi, Idemat) for missing 

sources.
● C1.5 End-of-life phase: The amount of kilograms of CO₂ equivalents in the end-of-life 

phase and the percentage relative to the total CO₂ emissions over the entire life cycle.
○ If available, request LCAs or EPDs for materials, components, or from suppliers.
○ Use the data from Category B to conduct an LCA using the CIRCO 

“Self-Assessment Tool.ˮ
○ Use secondary data from LCA databases Ecoinvent, GaBi, Idemat) for missing 

sources.

C2 Impact on Other Environmental Indicators
● For impacts on other environmental indicators, use the LCA model or the requested 

EPDs/LCAs from C1.
● C2.1 Ozone depletion: The total impact of the complete life cycle of the machine on 

ozone depletion, expressed in kg CFC11 equivalents.
● C2.2 Ionizing radiation (human health): The total impact of the complete life cycle of 

the machine on ionizing radiation, expressed in kBq U235 equivalents.
● C2.3 Photochemical ozone formation (human health): The total impact of the complete 

life cycle of the machine on photochemical ozone formation, expressed in kg NMVOC 
equivalents.

● C2.4 Particulate matter formation: The total impact of the complete life cycle of the 
machine on particulate matter formation, expressed in disease incidences.



● C2.5 Acidification: The total impact of the complete life cycle of the machine on 
acidification.

● C2.6 Terrestrial eutrophication: The total impact of the complete life cycle of the 
machine on terrestrial eutrophication.

● C2.7 Freshwater eutrophication: The total impact of the complete life cycle of the 
machine on freshwater eutrophication.

● C2.8 Marine eutrophication: The total impact of the complete life cycle of the machine 
on marine eutrophication, expressed in kg N equivalents.

● C2.9 Freshwater ecotoxicity: The total impact of the complete life cycle of the machine 
on freshwater ecotoxicity, expressed in CTUe.

● C2.10 Marine ecotoxicity: The total impact of the complete life cycle of the machine on 
marine ecotoxicity, expressed in CTUe.

● C2.11 Human toxicity (cancer effects): The total impact of the complete life cycle of the 
machine on human toxicity, cancer effects, expressed in CTUh.

● C2.12 Human toxicity (non-cancer effects): The total impact of the complete life cycle 
of the machine on human toxicity, non-cancer effects, expressed in CTUh.

● C2.13 Land use: The total impact of the complete life cycle of the machine on land use, 
expressed in points (soil quality).

● C2.14 Resource use – fossil fuels: The total impact of the complete life cycle of the 
machine on fossil resource use, expressed in MJ.

● C2.15 Resource use – metals and minerals: The total impact of the complete life cycle 
of the machine on resource use – minerals and metals, expressed in kg Sb equivalents.

C3 Summary Environmental Impact Score
● C3.1 Single score indicator (nPt): The aggregated environmental impact of the life cycle 

of a product. This value is expressed in dimensionless points.
○ Use the LCA model or the requested EPDs from C1 to report the single score.

Although this list is extensive, not every data point is equally urgent. Therefore, a prioritization 
overview based on legal obligation follows.
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3.3 Priority datapoints

In light of recent and upcoming European legislation and regulations, it is essential to 
distinguish between data points that are legally required and those that are (for the time being) 
voluntary or sector-specific recommendations.

In this section, we provide guidance on prioritization by focusing solely on the degree of legal 
obligation. Table 2 presents the three priority categories. Table 3 provides an overview of the 
legal obligation per data point or set of data points.

Prioriteit Toelichting

Verplicht Het datapunt moet wettelijk worden verzameld en 
gerapporteerd op basis van geldende EU-regelgeving.

Aankomende of 
sectorspecifieke verplichting

Het datapunt is mogelijk verplicht onder sectorspecifieke 
ESPR-maatregelen of opkomende regelgeving.

Niet verplicht Het datapunt wordt niet wettelijk voorgeschreven, maar kan 
wel waardevol zijn voor interne monitoring of 
ketensamenwerking.

Table 2. Explanation of the prioritisation of circular data points
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Table 4. Overview of legal obligations per data point, in relation to relevance for MPG/EN 
15804
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Table 4. Overview of legal obligations per data point, in relation to relevance for MPG/EN 
15804



28

Table 4. Overview of legal obligations per data point, in relation to relevance for MPG/EN 
15804



As previously mentioned in Section 3.2, the list of circular data points covers a large number of 
topics. Even when considering only the priority data points, it is not feasible in practice to 
collect complete, up-to-date, and detailed data for every item. This is due, among other factors, 
to differences in access to information, a lack of standardization, or the simple absence of 
available data.

At the same time, the absence of data is meaningful in itself: it highlights where the largest 
gaps exist and where further development is needed. This is an important signal for 
organizations to design their internal data systems accordingly, so that missing data can 
become available in the future.

To effectively use the data that is available, two aspects are important. First, it is crucial to 
distinguish between the quality and origin of data Section 3.4. Second, it must be clear how 
that data is collected and shared among value chain partners Section 3.5.

It is not realistic to expect a single party to collect all required data. The data demand is too 
extensive, and the information is distributed across different links in the value chain. For this 
reason, these two aspects are closely interconnected: high data quality can only be achieved if 
value chain partners actively collaborate and each take responsibility for their own part of the 
data.

3.4 Data quality

Due to differences in measurement methods, data sources, and availability, it is not realistic to 
expect high-quality information for all circular data points at all times. To deal with these 
differences in a careful and transparent way, insight into data quality is essential. Not all 
information has the same level of reliability or accuracy.

Within this guideline, we therefore distinguish between four types of data quality. This helps to 
assess the value of available data and makes clear where further improvement is possible:

1. Primary data: Primary data are data that are directly measured or collected at the actual 
source of a specific activity, process, or product and are representative of that situation. 
It does not matter whether the measurement is performed by your own organization or 
by a supplier, as long as it takes place in the facility or process that is relevant to your 
product. Clearly documenting the measurement method, data source, and time period 
over which the data was collected is crucial for reliability and traceability. Examples 
include:

a. Raw material consumption reported directly by the supplier of a component
b. Measured energy consumption of a production line
c. Directly measured CO₂ emissions from the process in which your product is 

manufactured
d. Measured water consumption, emissions, or waste generation at the factory 

where your product is produced
2. Secundary data: If primary data is not available, secondary data is used. Secondary 

data consists of averages, standard values, or reference indicators that have previously 
been collected by others, usually for a purpose other than your specific application. 
These data often originate from databases, literature, sector reports, or other published 
sources. Because this data is not specific to your situation, the following must always be 
clearly stated: the source, the assumptions, the calculation methods used, and any 
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uncertainties. Examples include:

● CO₂ emissions per kilogram of aluminum from the Ecoinvent database
● Average emission factors for B7 diesel from CO2emissiefactoren.nl 
● Standard values for recycling rates from a sector report

3. No data: Sometimes there is simply no information available for a particular data point, for 
example because measurements are technically not possible, because suppliers do not (yet) 
provide the information, or because the topic is new in regulation. This does not necessarily 
have to be problematic, but it is important to explicitly acknowledge the absence of data. Doing 
so makes visible where the largest gaps exist and where efforts are needed to enable future 
measurements.
4. Mix of data sources: In practice, a combination of primary and secondary data is often used. 
For example, you may measure the energy consumption of your own production process 
(primary data) and use emission factors from an LCA database (secondary data) to calculate 
CO₂ emissions. In such combinations, transparency is essential: for each data point, indicate 
which data are primary and which are secondary, and clearly state the source, assumptions, 
and any calculations used. This ensures that the analysis remains verifiable and that the 
reliability of each component can be properly assessed.

3.5 Sharing data with a Raw Material and Product Passport

s mentioned earlier, it is not realistic to expect a single party to collect all raw material and 
product data. The information is extensive and dispersed across different links in the value 
chain. Collecting it is therefore a shared responsibility: each supply chain partner provides data 
on the products or processes for which it is responsible. At the same time, not every party is 
able or willing to do this independently. In practice, one party—often the producer or the party 
ultimately responsible—will therefore need to coordinate the process. Central coordination is 
required to achieve a complete and coherent whole, ideally consolidated in a single central data 
structure. This promotes transparency and collaboration within the value chain.

What is currently still lacking is an accessible and uniform way to share this data among 
parties. The Digital Product Passport DPP) has been designated in Europe as the key 
instrument to make this type of information accessible. According to the European Commission, 
the DPP is a digital, value chain–wide accessible system in which product information is 
registered, processed, and shared with other value chain partners, authorities, and consumers. 
This includes data on origin, composition, repairability, and recycling options—information that 
is crucial for circular strategies such as reuse, repair, and remanufacturing CIRPASS2, 2024.

Although the DPP also contains circular data points, initially only a limited number of these will 
be mandatory. In addition, the DPP also includes data points that are not related to circularity. 
Moreover, the DPP itself is still under development: different industry organisations and 
governments are simultaneously working on various implementations. This currently makes it 
difficult to directly align our full list of circular data points with the DPP. What we can do, 
however, is use the underlying concept of the DPP to collect and share our list of circular data 
points within the value chain in a structured way.
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For this purpose, we introduce the concept of a Raw Material & Product Passport GPP: a tool 
specifically aimed at recording and transferring raw material and product data between value 
chain partners in a manner similar to the DPP. At present, this is separate from the DPP but 
could easily be integrated into it in the future. It is expected that the circular data points 
included in the DPP will gradually expand and eventually encompass most of the data points 
outlined in Chapter 3.

The GPP therefore complements the DPP by specifically focusing on circular data. In the future, 
the two systems may potentially merge.

For clarity, the differences are summarized below. For completeness, the Environmental 
Product Declaration EPD, which is used in practice as an instrument for documenting 
environmental information, is also included:

● Digital Product Passport DPP
The DPP is an EU-mandated digital system in which product information — such as 
origin, composition, safety information, and sustainability data — is shared between 
value chain partners, authorities, and consumers. A European data-sharing solution is 
being developed to enable rapid data exchange.

● Raw Material & Product Passport GPP
The GPP is a voluntary tool specifically focused on collecting and exchanging raw 
material and product data between value chain partners, as preparation for and 
complement to the future DPP. The technical method of data sharing is not prescribed; it 
may use systems similar to the DPP, but other technical solutions are also possible.

● Environmental Product Declaration EPD
An EPD is a standardized and verified document that provides insight into the 
environmental performance of a product over its entire life cycle. It reports not only CO₂ 
emissions but also other environmental indicators based on a Life Cycle Assessment 
LCA. Its structure follows international standards, such as ISO 14025 and, specifically 
for construction products, EN 15804. An EPD therefore contains the majority of the data 
points included in Category C “Environmental Impactˮ in this document.
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Creating a Raw Material & Product Passport offers the following advantages:

● Promotes collaboration and transparency within the value chain: Each link in the 
manufacturing industry can contribute product data, strengthening communication and 
making it easier to address questions related to value chain data.

● Provides integrated insight into supply security and dependence on critical raw 
materials and the use of Substances of Very High Concern SVHCs.

● Supports circular and sustainability analyses, such as Life Cycle Assessments LCA, 
organizational-level footprints, circularity scores, CO₂ emission analyses per year of use, 
and audits in the field of circularity and sustainability.

● Introduces structure and uniformity in data: collects relevant information on circularity 
and sustainability based on current insights, standards, and regulatory frameworks.

● Supports decision-making and strategy development: provides insight into the circular 
performance of value chain partners and serves as a reference point in tenders, 
procurement processes, and discussions on total cost of ownership, residual value, and 
sustainability ambitions.

● Provides insight into material and raw material flows: including the use of recycled or 
alternative raw materials, material composition, and the use of critical or hazardous 
substances.

● Strengthens transparency towards customers and stakeholders: through the 
availability of reliable and up-to-date circular data.

Standardized Decomposition

As mentioned earlier, the collection of raw material and product data will not be carried out by a 
single party, but through close collaboration across the entire value chain. A standardized 
decomposition is indispensable in this context: it ensures that a machine is divided in a uniform 
way into recognizable sub-levels.

The decomposition used in this document has been developed by the Hygienic Design 
Network, based on a classification widely used within the sector, and is recommended as an 
approach for all parties in the value chain. By using this structure, all stakeholders apply the 
same terminology, components are identified and recorded consistently, and a uniform 
exchange of information is guaranteed. The decomposition in Figure 4 illustrates these 
sub-levels using an example of a brewery.
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Table 4. The different sublevels of a capital good in the food processing industry
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Figure 4. Decomposition of a brewery 



Figure 5. Structure of the GPP production unit passport based on underlying passports

The decomposition structure forms the foundation for the implementation of a GPP. This 
approach is a proposal for sharing a GPP with value chain partners in a structured and 
manageable way. An alternative structure or approach may also be chosen, as long as the 
ultimate goal, the complete and consistent recording of circular data, is achieved.

To make this proposed approach workable, a separate passport is created for each level in 
the decomposition structure, containing the relevant associated data. This passport is 
delivered to the buyer of the product. The buyer then collects the received passports and 
supplements them with their own data in order to create a new passport. This new passport 
can subsequently be passed on to the next buyer, who in turn follows the same process. 
When all data ultimately come together in the circular product passport at the highest level 
of the decomposition (object level), a complete overview of the circular performance of the 
installation is achieved.

Each level in the decomposition structure therefore has its own passport. The following 
passports can be distinguished: the raw material passport, material passport, component 
passport, element passport, installation component passport, building system passport, and 
object passport. Figure 5 visualizes the structure of a production unit composed of the 
various passports. Table 6 provides an overview of all stakeholders and the way in which 
they contribute data.

In practice, a component may be considered an integral part of an element. Nevertheless, 
creating a decomposition remains valuable, as it supports various circular R-strategies, 
life-extension strategies such as repair and refurbishment. In this way, life-extending 
interventions can be implemented at different levels of the decomposition structure.
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Table 5. Overview of stakeholders and their contribution to product passports
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At this moment, according to the table above, every party is involved in category C – 
environmental impact. Preparing a life cycle analysis LCA) is a shared responsibility, as nearly 
all stakeholders are required to collect and analyze accurate data. However, it is expected that it 
will mainly be carried out by producers within the supply chain.

Table 5. Overview of stakeholders and their contribution to product passports



4. Improving Circular Performance 
4.1 Introduction

Improving circular performance begins with creating insight into the current situation. In order 
to select targeted strategies, it is essential to understand how a product, process, or system 
currently performs within the circular framework. Chapter 3 helped to generate this insight and 
to measure the circular performance of a product, process, or system.

In this chapter, we explore how these circular performances can be improved through circular 
strategies, concrete interventions, and informed choices.

First, four circular strategies are discussed: narrowing, substituting, slowing, and closing the 
loop. Subsequently, tools for design, monitoring, and collaboration are addressed. The chapter 
concludes with practical examples from the sector.

4.2 Working with circular strategies

The current economic system still largely operates according to the linear model: raw material 
extraction, production, use, and waste processing, also known as the “take-make-wasteˮ 
principle. This results in the loss of valuable materials, environmental pressure, and 
dependence on new, often scarce raw materials.

In line with European and national objectives, a circular model aims to preserve and extend the 
value of raw materials and products. The focus is on preventing waste and keeping products 
and materials in use for as long as possible, as illustrated in Figure 7.
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Figure 7. A linear economy versus a circular economy PBL, 2016.



39

The transition from a linear economy to a circular economy in the manufacturing industry 
requires a fundamental system change. The way we design, produce, and collaborate must be 
rethought. This transformation also creates opportunities that go beyond merely reducing 
waste and complying with legislation. It contributes to competitive advantage, raw material and 
cost savings, process optimization, innovative business models, complexity reduction, and 
future resilience.

The action perspective “circularity & innovationˮ within the Dutch National Raw Materials 
Strategy outlines four strategies that together form the core of the circular economy National 
Raw Materials Strategy, Parliamentary Document 32 852, no. 224

1. Narrowing the loop (reducing input).
The goal is to prevent raw material use through smart product design. This includes 
avoiding unnecessary components (refuse), rethinking product functions (rethink), and 
reducing material use (reduce). This step generates environmental benefits because 
fewer raw materials are ultimately required to deliver the same functions.
Example: A sorting line is designed modularly without overdimensioning, so only 
necessary components are included; or switching to “sorting-as-a-service,ˮ  which 
avoids unnecessary replacement.

2. Substitution (replacing raw materials).
This strategy focuses on replacing finite or environmentally harmful raw materials with 
sustainably produced, renewable, or less harmful alternatives. This avoids the use of 
primary, often fossil-based or scarce materials and lowers the environmental impact of 
resource use.
Example: In the sorting line, traditional metal components are replaced with bio-based 
composites or high-quality recycled stainless steel and aluminum. Plastic parts are 
made from recycled polymers instead of virgin plastic.

3. Slowing the loop (extending product lifetime).
The focus here is on extending the lifetime and intensifying the use of products and 
components, keeping valuable materials in circulation longer. Strategies include reuse, 
repair, refurbishment, remanufacturing, and repurposing.
Example: The sorting line is built modularly so components like air hoses and wiring can 
be easily replaced or repaired. Worn parts are refurbished rather than fully replaced.

4. Closing the loop (preventing losses).
When products or materials have truly reached the end of their life, the loop is closed by 
recycling materials or recovering energy from residual waste streams. This is the final 
step in the system, as energy costs and quality losses occur at this stage.
Example: Decommissioned components of the sorting line are recycled into raw 
materials for new machines.

4.3 Circulair design with the Framework Circular Design

These four circular strategies provide direction for increasing supply security and reducing the 
negative impact of value chains National Raw Materials Strategy, Parliamentary Document 32 
852, no. 224. CIRCONNECT offers a structured design framework — the Framework Circular 
Design FCD — which enables integration of these strategies from the very earliest design 
stage Figure 8. Through three design dimensions (product-service, business model, and 
value system) and the different product life cycle phases (from “rethinkˮ to end-of-life), the 
FCD helps determine when and how to apply narrowing, slowing, closing, or substitution 
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strategies. In this way, circular principles are systematically embedded into the product, the 
organization, and the value chain.

Applying the FCD in product, service, and value chain design directly supports the objectives of 
the National Raw Materials Strategy. The NGS establishes the policy rationale and ambition 
(“whyˮ), after which the framework helps translate these ambitions into practical 
implementation.

A circular design focuses on value retention and value creation throughout the entire life cycle 
of a product. To make this concrete, CIRCONNECT developed the Framework Circular Design 
FCD) as a matrix consisting of three design dimensions and four design focuses.

Design dimensions
Making your design solutions more circular can take place at different levels/dimensions:

● Product & service: How you design your product or service in such a way that materials, 
components, and functionality are preserved, with attention to reuse, modularity, 
reparability, and high material quality.

Example: You design a sorting line so that modules like conveyor belts, 
separation units, compressed air modules, and control panels are detachable. 
Instead of welding everything permanently, make components demountable. This 
way, wear parts can be easily replaced and modules can be redeployed.

● Businessmodel: How you organize value creation and retention throughout the entire 
lifetime, for example through service concepts, maintenance, leasing, or take-back 
schemes, to ensure economic sustainability.
Example: Instead of selling the sorting line, you offer it as “sorting-as-a-serviceˮ or 

Figure 8. The CIRCONNECT Circular Design Framework 2022.



through a leasing construct. The packaging processor rents the sorting line for a project, 
and after use, the provider takes the machine back for refurbishment and redeployment 
to another client.

● Value system: the chain as a whole, including agreements between partners, collection 
systems, standardization, and collaboration to collectively embed circular principles and 
manage value flows even after use.

Example: Together with suppliers, maintenance companies, and recycling 
partners, you set up a take-back chain. This allows components such as 
conveyor belts and air hoses to be reused or recycled after disassembly.

Design focus
The four design focuses correspond to phases in the lifecycle, from need to end-of-use:

● Rethink: reconsider whether needs can be fulfilled differently, for example with a service 
instead of a product, or an alternative solution that avoids product use.

Example: Is it necessary to own a sorting line? Perhaps you can work with a 
shared pool or procure a service from a provider who operates sorting lines 
across multiple locations.

● Materials & production: material choices, production processes, and efficiency during 
manufacturing.

Example: When manufacturing the sorting line, choose more sustainable 
materials like recycled stainless steel, minimize the use of virgin plastics, and 
design efficiently to limit environmental impact during production.

● Use: optimize the usage phase, such as designing for long life, maintenance, 
repairability, modularity, or upgrade possibilities.

Example: Design the sorting line for a long lifetime: robust frames, easily 
replaceable air hoses, modular sensors and control panels, so that maintenance 
and upgrades are simple.

● After use:plan for take-back, reuse, or recycling of products/components/materials 
once the product reaches end-of-life, to retain value and close material loops.

Example: When the sorting line reaches the end of its lifecycle, provide a 
take-back and recycling system, allowing components to be reused or materials 
to be recycled.

4.4 Working with circular strategies

But how do you determine which of the four circular strategies you should focus on? 
In Chapter 3, priority data points were identified based on legislation and regulations 
concerning sustainability, circularity, and toxicity. These priority data points are indicated with a 
“Jˮ in Table 6.
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Table 6. Priority data points according to legislation and regulations for sustainability, 
circularity, and toxicity, and the corresponding strategies to improve them.
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Table 6. Priority data points according to legislation and regulations for sustainability, 
circularity, and toxicity, and the corresponding strategies to improve them.
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Figure 9 shows how the circular data points from Chapter 3 are positioned within the FCD 
framework. Identify where your priority data points are located within the FCD.

Next, ask yourself the design questions associated with these data points in order to 
improve your circular performance score. These design questions are based on the 
relevant circular strategies. They provide insight into where opportunities lie and in which 
areas improvement steps can be taken.

Table 6. Priority data points according to legislation and regulations for sustainability, 
circularity, and toxicity, and the corresponding strategies to improve them.
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Figure 9. Design questions to improve circular performance.
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Figure 9. Design questions to improve circular performance.
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4.5 Useful tools

To support you in answering the design questions, various practical tools can be used. 
Among others, CIRCONNECT and the Circular Manufacturing Implementation Program offer 
a range of accessible and practice-oriented tools and tracks CIRCONNECT, n.d.; Stichting 
Circulaire Maakindustrie, n.d.). These instruments and workshops help manufacturing 
companies translate circular ambitions into concrete design choices, strategies, and forms 
of collaboration.

Although many of these tools align with circular strategies, there is not always a one-to-one 
relationship; some tools overlap multiple strategies or approach circularity from a broader 
perspective. The table below provides an overview of the mentioned tools, organized 
according to their thematic scope.

Figure 9. Design questions to improve circular performance.
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Table 7. Overview of available tools

Framework Circular 
Design

CIRCO Track

Circular Filter Programme 
of Requirements Tool

Rethink & Reuse Tool

Safe by Design & 
SVHC Tool 

Circular Design & User 
Influence Tool 

Design for Maintenance 

Closing the Loop

Circular Maturity 
Assessment

Circularity Calculator

https://tools.circonnect.org/course/framework-circular-design
https://tools.circonnect.org/course/framework-circular-design
https://www.circonl.nl/doe-mee/
https://tools.circonnect.org/course/programma-van-eisen
https://tools.circonnect.org/course/programma-van-eisen
https://tools.circonnect.org/course/rethink-and-reuse
https://tools.circonnect.org/course/safe-by-design-zzs
https://tools.circonnect.org/course/safe-by-design-zzs
https://tools.circonnect.org/course/invloed-op-gebruikers
https://tools.circonnect.org/course/invloed-op-gebruikers
https://research.utwente.nl/en/publications/design-for-maintenance-guidelines-to-enhance-maintainability-reli
https://tools.circonnect.org/course/closing-the-loop
https://circulairemaakindustrie.nl/tools/circulaire-volwassenheidsmeting/
https://circulairemaakindustrie.nl/tools/circulaire-volwassenheidsmeting/
https://circularitycalculator.nl/
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Table 7. Overview of available tools

Environmental Impact 
Tool

Raw Materials 
Scanner

Residual Value Tool

Quick Scan Circular 
Business Models

Circular Legislation 
Guide

Roadmap 
Remanufacturing

CESI supply Tool

Supply Chain 
Collaboration Tool

https://tools.circonnect.org/course/milieu-impact-tool
https://tools.circonnect.org/course/milieu-impact-tool
https://www.grondstoffenscanner.nl/nl
https://www.grondstoffenscanner.nl/nl
https://tools.circonnect.org/course/restwaarde-tool
https://circulairemaakindustrie.nl/tools/quickscan-circulaire-businessmodellen/
https://circulairemaakindustrie.nl/tools/quickscan-circulaire-businessmodellen/
https://tools.circonnect.org/course/circulaire-wet-regelgeving-gids
https://tools.circonnect.org/course/circulaire-wet-regelgeving-gids
https://circulairemaakindustrie.nl/tools/routekaart-remanufacturing/
https://circulairemaakindustrie.nl/tools/routekaart-remanufacturing/
https://circulairemaakindustrie.nl/tools/cesi-maturity-scan/
https://tools.circonnect.org/course/ketensamenwerking
https://tools.circonnect.org/course/ketensamenwerking
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4.6 Practical Examples

Introduction

An increasing number of companies are discovering that circular business practices not 
only contribute to a more sustainable environment, but also strengthen their own 
competitive position. By organizing products and processes in such a way that value is 
retained and waste is minimized, companies can achieve both economic and environmental 
benefits.

In this section, we highlight several examples of companies that have successfully 
integrated circular principles into their operations. These examples demonstrate how 
innovation, collaboration, and smart strategies can lead to both economic advantages and 
positive environmental impact.

Case 1 Lely

Lely offers certified second-hand milking robots through their platform used.lely.com 
Reuse. Farmers can choose a standard overhaul Repair or the premium Taurus Certified 
program Remanufacture and Refurbish). Overhauled robots receive the latest software 
updates and deliver comparable functionality to new machines, including a maintenance 
contract and warranty, but at only a fraction of the new price. Farmers can also trade in 
their current robot.

Figure 7. Lely Astronaut Taurus Certified automatic milking system

https://circulairemaakindustrie.nl/case/lely-gereviseerde-melkrobots-op-een-online-marktplaats/
http://used.lely.com
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Case 2 Schelde Exotech
Schelde Exotech, a manufacturer of industrial pressure and vacuum equipment, has 
embedded refurbishment and remanufacturing structurally into its business model. Through 
a CIRCO track, they developed a commercial proposition in which used devices are 
thoroughly renovated or upgraded, providing customers with an “as good as newˮ product 
at only a third to half the price of a new unit. In 2020, this service already generated 510% 
of revenue—offering higher margins and less competition compared to the sale of new 
equipment.

Case 3 Aebi Schmidt
Aebi Schmidt no longer offers municipalities snow-clearing or sweeping machines as a 
product, but instead provides performance-based services (Rethink) and charges based on 
results: 100% availability and reliability. Through modular design, data-driven maintenance, 
refurbishing, and remanufacturing, they significantly extend the lifetime of machines and 
help municipalities save up to 80% CO₂ compared to a new spreader, while preserving raw 
materials and material value.

Figure 8. A machine produced by Schelde Exotech

Figure 9. The Swingo 200 sweeper from Aebi Schmidt

https://circulairemaakindustrie.nl/case/aebi-schmidt-stuurt-op-resultaat-en-is-daarmee-circulairder/


52

Case 4 Meulenbroek Machinebouw
Meulenbroek Machinebouw produces waste compactor containers that are modular, robust, 
and maintenance-friendly, aiming for maximum lifetime (Reuse) and easy repair (Repair). 
Customers can choose between rental (Rethink), where Meulenbroek remains the owner, or 
purchase with a buy-back guarantee. This keeps the containers in the loop, allowing 
Meulenbroek to maintain control over collection and how containers are reused or 
technically refurbished.

More inspiration

Curious for more inspiring examples of circular business? The website of the Circular 
Manufacturing Program Uitvoeringsprogramma Circulaire Maakindustrie) features dozens 
of case studies from companies in the manufacturing industry that have successfully 
integrated circular principles into their operations.

In addition, the Circular Database of the Circular Manufacturing Program offers a rich 
source of inspiration, with hundreds of examples of sustainable and circular initiatives 
across various sectors.

Figure 10. A waste press container made by Meulenbroek Machinebouw English

https://boostsmartindustry.nl/showcases/meulenbroek-machinebouw-draagt-bij-aan-circulaire-economie
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Annex A. Overview and Design Implications of Laws and Regulations
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● Testcondities meenemen in 
ontwerp. Definieer 
contacttijd, temperatuur en 
voedsel simulant volgens 
10/2011. Leg vast dat een 
receptuurwijziging of wissel 
van leverancier een 
herbeoordeling vereist.

● Functionele barrière alleen 
met onderbouwing. 
Toepassen kan, maar onder 
de voorwaarden van 10/2011 
en met bewijs dat migratie 
onder de limieten blijft. 

● Inkten, lijmen, coatings. 
Geen directe 
voedselcontactzone. Waar 
dat onvermijdelijk is moet de 
laag voldoen aan 10/2011 en 
1935/2004 en in de DoC zijn 
afgedekt.

● Alleen goedgekeurde 
processen: Gebruik 
gerecycled kunststof 
uitsluitend uit door de EU 
goedgekeurde 
recyclingprocessen met EFSA 
beoordeling. Leg de proces 
identiteit en autorisatie vast. 

● Kwaliteitssysteem en 
traceerbaarheid: Eis van je 
leverancier een aantoonbaar 
kwaliteitssysteem voor 
inzameling, sortering, 
decontaminatie en batch 
traceerbaarheid. Neem 
lotnummers op in je machine 
dossier. 

● Decontaminatie aantonen: 
Vraag challenge test 
rapporten en procescontrole 
gegevens op. Gebruik 
gerecycled materiaal niet in 
kritische contactzones als 
deze onderbouwing 
ontbreekt

● CIP en SIP meenemen: Kies 
kunststoffen die bestand zijn 
tegen reiniging en desinfectie 
zonder dat migratie toeneemt. 
Leg verouderingstesten vast 
in het dossier. Eis volgt uit 
10/2011
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Annex B. EN 15804

Figure B.1 System boundaries and scope of an EPD according to EN 15804

EN 15804 is the European standard that defines the core rules for preparing Environmental 
Product Declarations EPDs for construction products. The standard ensures that EPDs are 
developed in a uniform way so that data on different products are transparent, consistent, and 
comparable. These characteristics also make the modular structure suitable for applications in 
machine engineering. The standard describes, among other things, the division of the life cycle 
into modules and phases:

● A1A3 Production stage:
○ A1 – Extraction and production of raw materials, including energy and auxiliary 

materials.
○ A2 – Transport of raw materials to the manufacturing location.
○ A3 – Manufacturing of the product, including all internal processes and 

resources.
● A4A5 Installation stage:

○ A4 – Transport of the product to the construction site or place of use.
○ A5 – Installation or assembly, including material losses and installation-related 

energy and water consumption.
● B1B7 Use fase:

○ B1 – Direct emissions and effects during use.
○ B2 – Maintenance.
○ B3 – Repair.
○ B4 – Replacement of parts or components.
○ B5 – Refurbishment.
○ B6 – Energy use during operation.
○ B7 – Water use during operation.

● C1C4 End-of-life stage:
○ C1 – Deconstruction or demolition.
○ C2 – Transport to waste processing.
○ C3 – Waste processing for reuse, recycling, or other recovery.
○ C4 – Disposal (landfill or incineration without energy recovery).

● Module D (beyond the system boundaries:
○ Information on potential benefits and burdens outside the considered system, 

such as energy or material recovery that can substitute other processes.
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Annex C  Calculating Residual Value per Phase

The residual value of a machine varies significantly per phase, as each level offers different 
recovery or reuse options. There is a general formula for calculating residual value, shown 
below. However, the costs involved differ for each circular strategy. For that reason, this 
guideline also provides a specific formula and example for each circular strategy.

Residual value is expressed in two different ways and depends on the object and the phase 
in which it is assessed. We distinguish between:

● Recycling value
● Reuse value

Recycling Value

The recycling value RV) represents the value of the remaining material. It is calculated by 
multiplying the total weight by the current scrap value and subtracting demolition and 
transport costs.

Formula:

RV∑(sPi×sgi)

Where:

● sPᵢ = scrap price of product component i per kg €
● sgᵢ = weight of product component i [kg]

The recycling value applies only at the material level. An object or element must be 
dismantled into separate components that are sorted by material type, without permanent 
connections, so that recycling remains possible.

Reuse Value

Reuse value refers to the financial residual value of a product or component when it is reused 
instead of being treated as waste or scrap. In this case, the theoretical value of the product 
for a second use is assessed, for example in the same or another project. Various costs are 
then deducted from this value, including dismantling, inspection or refurbishment, transport, 
and possible storage. The result is the reuse value, which is generally significantly higher 
than the pure recycling or scrap value, as not only the material but also the function is 
retained.

The reuse value is a theoretical value that depends on the intended use and the associated 
conditions. This value is assigned to construction products. Materials are applied once and 
then transformed into a construction product. This construction product is subsequently 
integrated into an element, object, or ultimately a unit.
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The reuse value is calculated as the sum of all cost prices (value build-up), reduced by a 
series of correction factors (value loss).

Value build-up AK

1. Material purchase costs
2. Labor costs

Value loss V

● KR = quality reduction percentage of the purchase value
● DK = dismantling costs (hours × average hourly rate)
● RK = refurbishment costs (percentage of the quality reduction)
● TK = transport costs (average distance in km × cost per m³ or kg/ton)
● OK = storage costs (average storage cost per m² per month × storage duration)
● VM = number of times the product is replaced

General formula for calculating reuse value HW
HWAKVKRDKRKTKOKVMHWAKVKRDKRKTKOKVM

Per circular strategy, the formula may differ depending on the specific impact of costs and 
contractual agreements.

Specifieke calculation per circular strategy:
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Why Monitoring is Essential per Circular Strategy

● Optimizing circular processes: With the help of IoT technology and sensors, aging 
and maintenance costs can be continuously monitored. This makes it possible to 
choose reuse or refurbishment at the right moment, enabling more efficient 
deployment of materials and components.

● Maximizing value: By consciously selecting an appropriate circular strategy — for 
example choosing Refurbish instead of Recycle — the residual value of machines or 
components can be significantly increased. In this way, more value is retained within 
the value chain.

Make clear agreements with the supplier and jointly develop a circular plan. Together, define 
the criteria for the Raw Material & Product Passport so that circularity becomes measurable 
and transparent.
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