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Executive Summary 

Integrating sustainability metrics such as Product Carbon Footprint (PCF) early in product 
development remains difficult because existing solutions are hampered by incomplete data, 
fragmented systems, and time intensive LCA processes that are not designed for rapid, 
early-stage engineering decisions. To solve this, IPOINT in partnership with Fraunhofer EMI 
introduce a framework that integrates three pillars of contemporary environmental assess-
ment. These include a rapid Life Cycle Assessment (LCA), verified Product Carbon Foot-
prints (PCFs), and Digital Product Passports (DPPs). Its purpose is to give engineers an 
easily applicable, data-based and reproducible method for estimating the environmental im-
pact of design variants at the earliest stages of the development process. Using an artificial 
intelligence (AI)-driven approach, engineers can automatically estimate the PCF of the final 
product and quantify uncertainty at early stages of development. Each design iteration thus 
becomes a progressive convergence toward the final PCF. This approach compiles the nec-
essary evidence and data structures for DPPs, so that the transition from iterative variant 
evaluation to audit ready, reportable PCFs is seamless and does not require costly, correc-
tive redevelopment late in the production phase. This combined workflow accelerates relia-
ble sustainability assessments and embeds them seamlessly into engineering processes. 
Consequently, manufacturers can meet tightening EU directives with minimal overhead and 
at the same time deliver greener product portfolios that attract sustainability-driven customer 
segments. 
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1 Regulation as Driver and Burden of Sustainable Product Development 
A series of recent regulations, introduced in conjunction with the European Green Deal, 
directly impact manufacturers to work towards more sustainable products. Central among 
these are the Battery Regulation (EU) 2023/1542 and the broader Ecodesign for Sustainable 
Products Regulation (ESPR) (EU) 2024/178. Both regulate that manufacturers must imple-
ment DPPs beginning in 2027 for various product groups that will be placed on the European 
market. This includes batteries, tires, electronics, textiles and furniture, but also priority ma-
terials such as iron, steel and aluminum, alongside key consumer goods. The DPP man-
dates structured, machine-readable disclosure of product data, including material composi-
tion, repairability, recyclability, supply chain provenance, and detailed PCF metrics. The in-
tention is to increase product sustainability, promote transparency, and ensure traceability 
for market access in the EU.  

The PCF is currently the most relevant metric for assessing and comparing environmental 
impacts across products. Its calculation and exchange along supply chains are increasingly 
governed by emerging standards. These standards originate from regulatory requirements 
set by the EU and are translated into practical frameworks through industry-driven initiatives. 
For example, the automotive network Catena-X provides harmonized data models and in-
teroperability guidelines to ensure consistent PCF communication along the supply chain. It 
has published the Catena-X Product Carbon Footprint Rulebook1, which guarantees com-
parability for the PCFs of parts and components. A PCF that has been calculated in full 
compliance with the Catena-X PCF Rulebook and externally verified by an appointed, inde-
pendent attestation provider is defined as verified PCF. 

Despite the clear benefits of reducing environmental impacts, the regulations mentioned 
above introduce significant pain points for manufacturers. The need for end-to-end tracea-
bility demands a robust data collection infrastructure, often across complex, international 
supply chains. Establishing and maintaining DPPs entails integrating disparate digital sys-
tems, ensuring data security, and allocating resources for ongoing compliance and data 
maintenance. Moreover, the requirement to report granular PCFs adds operational com-
plexity, especially as methodologies must align with emerging EU technical guidelines, and 
third-party validation may be necessary for credibility. Many manufacturers and suppliers, 
especially small and medium-sized enterprises (SME), may struggle with the technological 
and administrative burden of adapting to new reporting obligations within the tight timelines 
imposed by EU legislation. The regulatory pressure on SME is high because companies that 
fail to provide a DPP risk severe consequences. This includes being banned from placing 

 

1 Catena-X Automotive Network Catena-X Product Carbon Footprint Rulebook, CX-PCF-Rulebook Version 4, 
https://catenax-ev.github.io/assets/files/CX-NFR-PCF-Rulebook_v.4.0-760ee9e1d078f76317dc8e91f785d183.pdf  

https://catenax-ev.github.io/assets/files/CX-NFR-PCF-Rulebook_v.4.0-760ee9e1d078f76317dc8e91f785d183.pdf
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their products on the EU market and facing substantial fines. Additionally, they may be ex-
cluded from supply chains, leading to significant reputational and operational risks.2 

2 Strategic Relevance and Business Impact 
Sustainability is not only a regulatory requirement, but a strategic differentiator in product 
development. Companies that embed environmental considerations into their design and 
production processes are not only future proofing their operations but also unlocking new 
market opportunities and long-term competitive advantages. 

Scientific literature confirms that sustainability can be a source of competitive advantage, 
especially for agile and innovative companies. A systematic review by de Souza et al. 
(2024)3 found that sustainable startups align economic and environmental benefits, attract 
investment, and mitigate regulatory risks, ultimately enhancing market adaptability and 
brand value. Additionally, a large-scale study by McKinsey4 analyzed 2,269 publicly traded 
companies and found that those integrating ESG (Environmental, Social, and Governance) 
priorities into their core growth strategies significantly outperformed peers in revenue 
growth, profitability, and shareholder returns. These “outperformers” achieved 2 to 7 per-
centage points higher annual Total Shareholder Return than companies focusing solely on 
financial metrics. The study demonstrates that sustainability integration is not only feasible 
but strategically advantageous. 

In particular, DPPs are increasingly recognized as enablers of strategic durability and trans-
parency. Studies show that DPPs help companies strengthen customer relationships, sup-
port product longevity, and create new value propositions. For example, the furniture com-
pany Fritz Hansen A/S demonstrated how DPPs can accelerate sustainability integration 
and improve market positioning.5 

Therefore, aligning product development with the new regulations empowers companies to 
strengthen competitiveness through improved data management, supply chain transpar-
ency, and customer trust. 

  

 
2 https://klardenker.kpmg.de/digitaler-produktpass-transparenz-und-compliance-im-fokus/ 
3 Martins de Souza, A., Puglieri, F. N., & de Francisco, A. C. (2024). Competitive Advantages of Sustainable Startups: 
Systematic Literature Review and Future Research Directions. Sustainability, 16(17), 7665. 
4 https://www.mckinsey.com/capabilities/strategy-and-corporate-finance/our-insights/the-triple-play-growth-profit-
and-sustainability 
5 Haase, L. M., Lythje, L. S., Skouboe, E. B., & Petersen, M. L. (2025). More than Legislation: The Strategic Benefits 
and Incentives for Companies to Implement the Digital Product Passport. Journal of Circular Economy, 2(2). 

https://klardenker.kpmg.de/digitaler-produktpass-transparenz-und-compliance-im-fokus/
https://www.mckinsey.com/capabilities/strategy-and-corporate-finance/our-insights/the-triple-play-growth-profit-and-sustainability
https://www.mckinsey.com/capabilities/strategy-and-corporate-finance/our-insights/the-triple-play-growth-profit-and-sustainability
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3 Operational Barriers for Engineers 
While management commits to sustainability at a strategic level, it is the design engineer 
who decides how this is implemented in the product. Around 80 % of a product’s environ-
mental impact is determined during the early stages of the product development6. However, 
clear criteria, reliable data, and integrated assessment tools are often lacking at this point. 
As a result, engineers face significant challenges such as uncertainty, tight deadlines, and 
perceived risks when selecting more sustainable design options. Early decisions regarding 
materials, manufacturing processes, and product architecture have far-reaching effects on 
its repairability, recyclability, and the PCF. As a product progresses through its development 
process, the ability to influence its environmental impact decreases rapidly. At the same 
time, the effort and cost of implementing changes rise significantly the later those modifica-
tions are made7 (Figure 1). 

 
Figure 1: Influence of design decisions on a product’s environmental impact (illustration adapted based on 
Bragança et al.7). 

 
6 Proposal for a Directive Of The European Parliament And Of The Council On establishing a framework for the setting 
of Eco-design requirements for Energy-Using Products and amending Council Directive 92/42/EEC. https://www.eu-
roparl.europa.eu/RegData/docs_autres_institutions/commission_euro-
peenne/com/2003/0453/COM_COM(2003)0453_EN.pdf, published 2003, requested on March 23rd, 2026. 
7 Bragança, L., Vieira, S. M., & Andrade, J. B. (2014). Early Stage Design Decisions: The Way to Achieve Sustainable 
Buildings at Lower Costs. The Scientific World Journal, Volume 2014, Article ID 365364, pp. 1-8. 

https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2003/0453/COM_COM(2003)0453_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2003/0453/COM_COM(2003)0453_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2003/0453/COM_COM(2003)0453_EN.pdf
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In the early stages of product development, engineers explore a variety of design alterna-
tives to meet initial requirements. Currently, decisions are made primarily based on func-
tional and economic considerations. For this, teams are supported by well-established Com-
puter Aided Engineering (CAE) systems and cost estimation software. These tools allow 
teams to assess the performance and feasibility of different concepts based on criteria like 
structural integrity, manufacturability and cost. 

By contrast, environmental impacts are most often not considered at the conceptual design 
phase. This is because data, methodology and tools for a quick assessment are missing. 
This gap is particularly evident in complex sectors like automotive engineering, where trade-
offs between performance, cost, and sustainability must be carefully balanced. The following 
figure outlines the challenge faced by an engineer in assessing the sustainability of three 
different battery housing variants (Figure 2). 

 
Figure 2: Challenge faced by an engineer in assessing the sustainability of three battery housing variants: 
early in product development, engineers create design variants based on initial requirements. Decisions con-
sider functional, economic, and ecological aspects. While tools exist for assessing functionality and cost (✓, 
x), estimating environmental impact quickly and reliably is not possible at this stage due to the lack of tools 
and necessary data (?). Without this data, reliable LCA and calculations of a PCF are not feasible. 

To illustrate this, consider the case of an engineer in an early design phase comparing three 
different electronic vehicle (EV) battery housing concepts: aluminum, steel or polymer con-
structions. These need to be evaluated against functional, economic, and environmental 
requirements. To understand the environmental impact of the three variants, an engineer 
typically needs to initiate an LCA. This is complex and requires LCA expertise that engineers 
often lack. Tools that support engineers in accelerating early-product LCAs are either not 
available or not integrated into engineering workflows. This forces engineers to involve LCA 
specialists, making the development process even more time-consuming and costly. 
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Data collection is another major hurdle. Product-specific information such as materials used, 
manufacturing processes for each of the variant’s components, and logistics is scattered 
across multiple departments or suppliers and time-consuming to compile. Furthermore, pri-
mary environmental data for example on the material’s environmental impact is scarce. Pri-
mary data is collected directly for the specific processes and materials in question and must 
be provided by internal departments or suppliers. It offers accurate, product-specific infor-
mation, but is often difficult and time-consuming to obtain. Therefore, in most cases only 
secondary data is available. This is generic or average data taken from databases or litera-
ture, leading to higher uncertainty. Engineers often lack the capacity and expertise to under-
stand what constitutes high-quality environmental data and where to obtain it. Hence, a so-
lution is required that enables engineers to design products that meet stringent sustainability 
targets.  

4 The Solution Framework  
To address the operational barriers described above, IPOINT and Fraunhofer EMI have 
developed an integrated solution framework within the research project DigiTain. This ena-
bles engineers to rapidly and reliably evaluate the environmental impact of design variants 
(Figure 3). This approach compiles all data required for sustainable design decisions early 
in the development process. Additionally, it enables a smooth transition from iterative variant 
evaluations to verified PCFs, avoiding costly corrective redesigns late in the production 
phase.  

At its core, the framework consists of two complementary components: 

• SnapLCA is an AI-based software that provides accelerated, uncertainty-aware 
PCF estimates during product development. It works with incomplete specifications 
and a mix of primary and secondary data, quantifies uncertainty, and turns environ-
mental impact into a practical design criterion in early stages. 

• Full LCA builds on the same methodological rules and data structures but uses 
complete product specifications and verified primary data. It delivers Catena-X com-
pliant, verified PCFs that can be used for reporting, customer communication, and 
integration into DPPs. 

The accuracy of both components depends heavily on the quality and specificity of the un-
derlying data. The framework considers multiple types of data provision: 

• Secondary Data from LCA-Databases: Commonly curated secondary datasets 
from LCA databases are incorporated, ensuring that selections are as specific as 
possible to the given variant, when primary data is missing. 



 

  
 Digitalization for Sustainability (DigiTain)  9 

• Secondary Data from Predecessors: Historical data that refers to information col-
lected from earlier product versions or predecessor models. This data captures ma-
terial compositions, manufacturing processes, and environmental performance. As 
these datasets do not belong to the product in development they are considered as 
secondary data.  

• Primary External Data via the EU Web Portal for DPPs: The DPP web portal 
planned by the EU is supposed to allow users, hence engineers, to find and com-
pare DPPs of different products on the market. This is an ideal data source for pri-
mary external data that can be utilized for SnapLCA during development and Full 
LCA for the final product.  

• Primary Data via the Supply Chain: Information from material suppliers and other 
partners can be accessed through supply chain networks such as Catena-X ena-
bling a collaborative and secure exchange of sustainability-related data. Manufac-
turing data and historical records of components or materials for the product variant 
are utilized to provide precise and primary data, such as verified PCFs. In the fu-
ture, DPPs can be the carrier of such verified data exchange.  

 

Figure 3: The solution framework enables engineers to perform sustainable design decisions early in the 
product development process. The framework combines different data types with two complementing en-
vironmental analysis tools, SnapLCA and Full LCA. The first estimates PCFs for design decisions under 
uncertain data conditions. The latter provides verified PCFs for final communication and reporting pur-
poses, hence facilitating the use of traceable PCFs for estimations in subsequent development processes. 
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SnapLCA is used in early design stages, where product information is still incomplete. It 
draws primarily on secondary data from LCA databases and predecessor products and en-
riches this with any available primary external data from DPPs. Where necessary, it uses 
AI-based matching to fill remaining data gaps, making the resulting PCF estimates usable 
for design decisions, while keeping uncertainty transparent. 

Once the product design is finalized, a Full LCA replaces these indicative estimates with 
supplier-specific primary data from the supply chain and verified PCFs, for example as ex-
changed via Catena-X or stored in DPPs. Based on this high-quality data, it delivers a com-
prehensive, traceable, and audit-ready PCF that can be used for regulatory reporting, cus-
tomer communication, and inclusion in the product’s DPP. 

The verified PCFs in line with the Catena-X rulebook generated by Full LCA, then become 
part of the company’s and the market’s data pool. In subsequent development projects, they 
can be reused as high-quality secondary or primary external data within SnapLCA. This 
closes the feedback loop shown in Figure 3 every completed product and its verified PCF 
improves the speed and accuracy of sustainability assessments for future design variants. 

The individual parts of the framework are explained in more detail in the following sections.  

4.1 Basic Methodologies: Full LCA and Verified PCF  

To make their products sustainable, companies need environmental data that is consistent, 
comparable and reusable across the value chain. A shared methodological foundation is an 
LCA. It is an environmental and sustainability management tool, analyzing the life cycle im-
pacts of products and services. The analysis of the entire product life cycle with all its inputs 
and outputs from raw material extraction to production, energy use, and disposal are con-
sidered. An LCA evaluates environmental impacts such as resource depletion, climate 
change, ecosystem quality, human health, and pollution. The methodology for LCA is de-
fined in standards such as ISO 14040 or ISO 14044. Whereas ISO 14040 outlines the prin-
ciples and framework, ISO 14044 provides detailed requirements and guidelines for con-
sistent, transparent, and comparable assessments across industries. The PCF standardized 
in ISO 14067 is the key operational metric for the LCA impact category “climate change”. It 
expresses the greenhouse gas emissions of a product, usually in kilograms of CO₂ equiva-
lent per defined unit. 

Even though LCA and PCF are standardized in norms, in practice, companies may include 
different life cycle stages, rely to varying degrees on industry average datasets or apply 
different allocation rules. To ensure that PCFs from different actors can be meaningfully 
compared and reused, the European Commission and industry have established common 
rules for LCAs and PCFs, recently. The EU Battery Regulation imposes a legally binding 
methodology for carbon footprint calculation and verification. To translate these legal obli-
gations into industrial practice, the Catena-X PCF Rulebook serves as the operational 
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bridge, mapping regulatory requirements to standardized, interoperable processes. By ad-
hering to ISO 14067 and providing standardized digital exchange formats, Catena-X en-
sures that PCF data is comparable across complex automotive supply chains.  

For the design engineer, the framework consisting of SnapLCA and Full LCA transforms the 
PCF from a vague metric into a traceable design parameter. It allows for the precise com-
parison of design variants based on verified, standardized PCF data of its components and 
materials. Because Catena-X requires the use of certified software, IPOINT’s software so-
lution8 becomes a critical enabler. It automates the creation of verified PCFs that populate 
the mandatory DPPs.  

4.2 Using Digital Product Passports in Product Development 

DPPs, mandated by the EU Battery Regulation and ESPR, are digital datasets attached to 
products to improve transparency and sustainability. They will not only be mandatory for 
certain battery types, but also for specific materials such as aluminum and steel, relevant 
for different battery housing variants. Such Digital Material Passports (DMP) will store vali-
dated primary information on material origin, composition, environmental footprint, recycla-
bility, and compliance relevant information (Figure 4).  

The ESPR mandates that the European Commission establishes a central DPP register. 
This register will serve as the backbone for the automated logging and management of 
DPPs. Economic operators, i.e. manufacturing companies placing products on the EU mar-
ket will be required to upload DPPs and their metadata, receiving a unique registration num-
ber in return. In addition to this central register, a publicly accessible web portal is planned 
(ESPR, Article 14). This portal will act as a central interface for stakeholders such as con-
sumers and recyclers. Engineers will also have this possibility and can search, access, and 
compare sustainability-related data embedded in DPPs. According to the ESPR, the portal 
shall be user-friendly and provide access to data in line with delegated access rights, includ-
ing links to decentralized DPP data stored by economic operators. Depending on its final 
design and access rights, the portal will offer several key functionalities that can directly 
support engineers during the development process (Figure 5). 

 

 
8 IPOINT Product Sustainability, https://www.ipoint-systems.com/software/ipoint-product-sustainability/  

https://www.ipoint-systems.com/software/ipoint-product-sustainability/
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Figure 4: Mockup of a DPP for the material aluminum (Digital Material Passport, DMP).  
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Figure 5: The DPP Web Portal as described in the ESPR will provide information about the environmental 
impact of products on the EU market, which can help engineers in their design decisions. The portal is sup-
posed to allow users to search for and compare DPP data (illustration adapted and based on Franziska Zibold 
– Policy Officer, DG GROW G4 - Data and Knowledge for Policy, Business and People). 

First, engineers will be able to evaluate the environmental performance of materials such as 
aluminum or steel and components based on standardized metrics such as verified PCFs, 
recycled content, and recyclability. This enables early-stage design decisions that align with 
sustainability goals and regulatory requirements. Second, through potential interoperability 
of the DPP portal with industrial data ecosystems such as Catena-X, engineers may gain 
access to supplier-level data, including further lifecycle assessments and material prove-
nance. This enhances transparency across the value chain and supports more accurate 
environmental impact predictions. Third, future applications may allow the portal to be em-
bedded directly into CAE and Product Lifecycle Management (PLM) environments, enabling 
engineers to retrieve DPP data within their daily workflows. This integration would streamline 
compliance checks and support real-time sustainability optimization during the design 
phase.  

In addition, accessing primary data on materials via DMPs available on the DPP portal will 
provide additional benefits for SnapLCA and Full LCA. By integrating DMPs into both envi-
ronmental analysis workflows, product teams gain access to accurate, primary sustainability 
data for materials such as aluminum. This provides a solid foundation for estimating the 
environmental impact of new design variants during development and for calculating verified 
PCFs with a higher proportion of primary data for the final product, such as aluminum battery 
housings. 
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4.3 SnapLCA: Early-Stage Environmental Impact with Incomplete Data  

While the emergence of DPPs and DMPs provides a wealth of primary sustainability data, 
the challenge remains to integrate this complex information into the iterative reality of the 
engineering design process. To address this, the AI-based software SnapLCA developed 
by Fraunhofer EMI bridges the gap between engineering specifications and environmental 
impact, especially with incomplete data. By automatically processing technical data such as 
the Bill of Materials (BOM) and supplemental context information, the tool resolves funda-
mental bottlenecks an engineer faces in environmental assessment of a product concept. 
Rather than requiring a separate specialization in LCA, the AI-engine embeds LCA intelli-
gence into the engineer’s existing workflow by three automated functionalities (Figure 6).  

 

Figure 6: SnapLCA during Development: From rough product concepts to precise environmental assessment. 

BOM Data Augmentation: A primary barrier in the early stages of development is the in-
herent lack of specific product information required for accurate environmental assessment. 
The tool resolves this by analyzing the technical inputs and decomposing them into material 
and manufacturing representations of their subcomponents. To bridge information gaps, the 
software uses hybrid AI methods incorporating knowledge graphs and neural networks. This 
allows it to derive an LCA-ready BOM that aims for the most accurate possible environmen-
tal assessment for the intended product concept.  

Precise Mapping of Environmental Data: Following data augmentation, the SnapLCA en-
gine automatically maps environmental data to the product architecture. For example, the 
material constituting a subcomponent is systematically assigned a PCF value tailored to the 
specific material. The software quickly identifies and establishes links between these tech-
nical components and the best suited environmental datasets. This effectively tackles a ma-
jor challenge in today’s LCA practice: time-intensive manual mapping of complex product 
architectures to reliable environmental data. The internal logic prioritizes primary data 
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sourced from DPPs and supply chain networks like Catena-X. It falls back on secondary 
data only when primary sources are unavailable.  

If neither primary data nor directly matching secondary datasets exist, for instance for rarely 
used materials with a significant contribution to the BOM, the engine applies AI-based se-
mantic matching to identify the closest available proxy datasets. Because all mapped da-
tasets are consistently tagged with an explicit Data Quality Rating (DQR), the uncertainty 
associated with these datasets is made transparent, while still ensuring that all materially 
relevant components can be included in the assessment. The result is a complete, traceable 
set of environmental data mapped to the product components, ready to be used as input for 
LCA analysis. 

Iterative, Uncertainty-aware Variant Assessment: Rather than acting as a Full LCA tool, 
SnapLCA functions in product development as a data-preparation and decision-support en-
gine under uncertain data conditions. It guides engineering teams iteratively toward the Full 
LCA at End of Production. Unlike conventional screening tools that offer only generic esti-
mates, the engine already applies, at the concept stage, the methodological rules required 
for compliant PCF calculation so that early SnapLCA results can be seamlessly transferred 
into an audit-ready Full LCA. At the same time, it makes the underlying data quality explicit. 
By quantifying data uncertainties through a DQR aligned with the Catena-X PCF Rulebook, 
SnapLCA enables engineers to evaluate design variants against precise PCF targets with a 
clear understanding of how representative the underlying data is. The DQR serves as a 
rigorous metric for data-fit and quantifies how closely the selected environmental datasets 
represent the actual specifications of the considered product variant. In doing so, the system 
highlights where estimates are robust and where additional primary data collection would 
most effectively reduce uncertainty.  

Each design iteration thus becomes a progressive convergence toward the final, full LCA. 
Early assessments might use a mix of primary, secondary, and AI-matched proxy data with 
transparent DQRs. Over time, SnapLCA progressively refines critical datasets and prepares 
the required DPP data structures, lowering uncertainty until a fully verified PCF is seamlessly 
achieved in the Full LCA environment.  

Traditionally, the data sourcing steps for LCAs take weeks of manual research. SnapLCA 
reduces that effort to minutes, fundamentally changing how sustainability evaluations are 
integrated into the design process. Instead of rare, stand-alone studies, assessments such 
as comparing environmental impacts of design variants made from different materials be-
come a routine part of the concept stage, where the potential for positive impact is greatest. 
As a result, environmental performance is no longer merely a post hoc reporting requirement 
but becomes a quantifiable design parameter that is optimized in parallel with functional and 
economic requirements. 
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5 Future Strategic Implications 
While SnapLCA from Fraunhofer EMI provides fast, standards-aligned PCF estimates for 
decision support during product development, IPOINT’s Catena-X certified Full LCA solution 
delivers audit-ready PCF reports for external communication. Although the framework is 
currently in an early development phase, its methodological robustness and interoperability 
demonstrate clear potential for shaping next-generation product-development ecosystems:  

From an engineering perspective, the framework catalyzes a shift from reactive environmen-
tal evaluation to the incorporation of environmental impact evaluation into the continuous, 
data-driven design optimization process. Using SnapLCA to accelerate PCF estimation un-
der incomplete data conditions enables engineers to carry out precise, uncertainty-aware 
environmental assessments in parallel with functional and economic optimization. Over time, 
this capability will mature into a standard engineering discipline where ecological perfor-
mance becomes a quantifiable design parameter embedded directly in CAE and PLM envi-
ronments. Such integration will shorten development cycles, reduce iteration costs, and im-
prove the robustness of design decisions under future regulatory conditions. 

In the compliance domain, the strategic consequences are equally significant. As DPPs be-
come mandatory for a growing number of product categories, organizations will need scal-
able, verifiable, and interoperable data infrastructures. The presented framework enables 
automated alignment with EU sustainability requirements and ensures traceability through 
verified PCFs. Moreover, the availability of primary DPP data will enhance the accuracy of 
PCF estimates, supporting both regulatory reporting and contractual transparency along 
complex supply chains. 

Strategically, using this integrated solution gives organizations the ability to manage envi-
ronmental performance at portfolio level, integrating product specific insights into long-term 
sustainability planning.  

6 Roadmap Into Practice 
The framework is enabled by the complementary strengths of IPOINT and Fraunhofer EMI. 
IPOINT provides mature, industry-proven software systems for compliance, data integration, 
and certifiable LCA execution, while Fraunhofer EMI contributes deep scientific expertise in 
data-driven engineering. Together, they form a coherent partnership capable of supporting 
industry through the transition from fragmented sustainability assessment towards inte-
grated software ecosystems. With this they span the full path from early product develop-
ment to audit-ready reporting. 

Product development, digitization, and compliance leaders looking to operationalize their 
companies’ sustainability transition can partner up with IPOINT and Fraunhofer EMI in the 
following joint roadmap: 
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1) Demo and Discovery Session: Interactive session showcasing how SnapLCA and 
the Full LCA environment support engineering and compliance workflows. Identify 
relevant use cases and integration options for your organization. 

2) AI and Sustainability Readiness Check: Compact assessment of your current 
data landscape, PCF/DPP maturity and existing tools to define concrete next steps 
and a suitable scope for a subsequent pilot project. 

3) Pilot Project on a Selected Product Line: A targeted application of the joint 
Fraunhofer EMI and IPOINT framework to demonstrate the environmental and busi-
ness value of the technology for your processes.  

Contact us to schedule the Demo and Discovery Session: SnapLCA@emi.fraunhofer.de 

7 About the Project Partners  
Fraunhofer EMI 

Founded in 1959, the Fraunhofer Institute for High-Speed Dynamics, Ernst-Mach-Institut, 
EMI, is an established R&D partner in automotive engineering and structural design. The 
institute pioneers in data-driven and AI-assisted engineering and digital knowledge manage-
ment for sustainable processes. This mission is technically anchored in its director’s Gips-
Schüle Chair for Sustainable Systems Engineering at the University of Freiburg. A core com-
petency is the semantic enrichment of engineering data using graph-based structures to 
ensure interoperability and quality throughout the product lifecycle. These methodologies 
are implemented within decentralized architectures - specifically the Materials Data Space® 
and the Resilience Data Space - to fill information gaps during early design phases and 
quantify resilience and sustainability indices. 

For more details, please visit https://www.emi.fraunhofer.de/en/business-units/automo-
tive/research/aI-recommendation-systems.html  

IPOINT 

IPOINT is a software provider for Impact Intelligence, enabling companies to systematically 
understand, manage, and steer the environmental and compliance-related impact of their 
products across global value chains. Its solutions transform complex regulatory, sustaina-
bility, and supply-chain data into reliable, decision-ready intelligence for engineering, com-
pliance, and management. 

As a trusted partner for DPPs, IPOINT supports organizations in building scalable, audit-
ready data foundations that meet current and future EU requirements. Beyond populating 
DPPs with compliant information, IPOINT integrates heterogeneous data sources, ranging 
from material compliance and supplier data to verified LCAs and PCFs into a consistent, 
interoperable system landscape. Through its Catena-X-certified LCA solutions, IPOINT en-
sures standardized, comparable, and verifiable environmental data along complex industrial 
supply chains.  

mailto:SnapLCA@emi.fraunhofer.de
https://www.emi.fraunhofer.de/en/business-units/automotive/research/aI-recommendation-systems.html
https://www.emi.fraunhofer.de/en/business-units/automotive/research/aI-recommendation-systems.html
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In combination with partners such as Fraunhofer EMI, IPOINT enables companies to oper-
ationalize sustainability as a measurable and manageable performance dimension - bridging 
early product development, regulatory compliance, and strategic portfolio management. 
This allows organizations to reduce regulatory risk, accelerate product decisions, and build 
credible, future-proof sustainability strategies. 

To learn more about how IPOINT can support your Digital Product Passport and Impact 
Intelligence strategy, please contact us at https://www.ipoint-systems.com/contact-us/ . 

  

https://www.ipoint-systems.com/contact-us/
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Imprint 
This white paper was produced as part of the DigiTain research project (FKZ: 19S22006Z) 
and was funded by the Federal Ministry for Economic Affairs and Energy (BMWE). 

For further information, see https://www.arena2036.de/digitain 
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