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Abstract

How can enterprise modelling provide valuable support for the Digital Product Passport
(DPP)? The DPP requires data from various sources and organisations. It defines a framework
of regulations, IT architectures, data provision and associated ontologies. Enterprise
modelling (EM) can serve as a tool to organise the various aspects into a common and
integrated architecture. It supports the transparency of the associated implementation in
terms of workflows and data infrastructure. Orchestrating actors, services and channels with
the organisation’s workflows could provide a faster and easier path to DPP compliance. One
goal may be to certify and audit compliance with DPP regulations, as is already the case for
ISO9001 and others. However, the effort required for modelling must be considered.
Therefore, additional services are needed to reduce this effort, e.g. with automated data
collection and data mining approaches. In addition, EM can serve as a design tool for DPP
services by supporting organisations linked by reference models and templates and by
ensuring compliance by orchestrating data, processes and responsibilities in accordance with
DPP regulations. The goal of this paper is to motivate the validation of the needs, benefits and
role of enterprise modelling in the context of DPP.
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1. Introduction

Enterprise modelling [1][2] has a long history in delivering transparency, supporting the
implementation of regulations and creating finally confidence in the work of suppliers [3]. It also
proves to be a valuable tool for successful implementation of IT systems and supporting the
digitalization approached in Industry [4]. Enterprise modelling supports implementations from
business process level to the execution [5]. It can deal as common data synchronization source for
enterprise applications by its information model [6]. The cross organizational process approach (CBP)
[7] provides a method to model processes and interfaces across different business partners. The ability
for the orchestration and configuration of services is already discussed within “Model based
Configuration of Platforms for Managing Cross-Organizational (Business) Processes” [10].

Concerning enterprise modelling the paper considered especially the integrated enterprise
modelling in its implementation within MO*GO [8][9] as well as the definitions of constructs in the
ISO 19440- 2020. However, other enterprise modelling methods and tools would fit in a similar way
like for example ARIS [13] [14], GRAI [15], ADONIS [16], CIMOSA [17] following the principles
defined in ISO 19440-2020. Enterprise modelling should not be reduced just to process diagrams or
business process modelling at least it should provide in addition also a corresponding information
modelling approach covering different and extendable views [1]. It should have an extensible meta-
model that enables a comprehensive information model behind processes, business objectives,
responsibilities,
performance indicators, etc. It is not restricted to one enterprise or specific type of enterprise.
Enterprise modelling can be used across domains and organizations e.g. finance, government,
production, service provision even hospitals and government services.

With regard to Digital Product Passport (DPP), the paper addresses the heterogeneity of the
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approaches and, in particular, the cross-dataspace and cross-domain perspective for various products.
However, it also expresses open points in the management of such models. For example, CBPs provide
an approach of data provision from “private view” to “public view” but the technical realization in
terms of data exchange and management of different data sources and different data provisions are
not deeply considered.

2. Discussion of challenges

Enterprise modelling supports already proved approaches to support the design, implementation
and certification processes requested by DPP. The challenges are in the complexity, heterogeneity and
amount of data across products, supply chains, infrastructures, regulations and cultures.

For the discussion we will focus on the different products and related data management in the
enterprise model. We can have easily products within other products such as a battery within an
electric motor with different product passports. Here we process sets which might be delivered
together with products. This goes beyond cross-organisational process appraoch, as the process itself
is part of the delivery. These can be embedded services that, for example, monitor the use of the battery
and motor, but also manipulate their use to ensure their health. This puts in place sensors, routers,
stable internet connection or offline capabilities. The product might have a process already combining
the process for the battery together with the process of the motor to simplify the monitoring. With
the introduction of repair, reuse and upcycling the passport will dynamically change in its bill of
material. Also, subparts from one product might move to another product e.g. in terms of reuse and
repair.

In a factory the number of processes of each production facility and its inherency with the
product can create further complexity. Management of complexity is one feature of enterprise
modelling but still a multi-dimensional enterprise model interlinking different sub models in terms
of process diagrams and information models might become very complex them self. The associated
business process management can also be overloaded with increasing numbers of processes and
related sub targets.

CBP provides useful principles like the connection of different process modelling methods and
tools by connectors on the public level but did not consider the technical realization to manage such
complexity. Of course, such model can be created across data spaces, infrastructures, product domains
and related processes. These can be interlinked and organised within an enterprise model and its
information model. The questions about consistency, validity and manageability of the model as well
as usability keeps persistent. Currently the DPP is still arising. Therefore, some questions might be
not discovered and appears with the need of transparency and automatic interconnection and
synchronization of processes as well as related certifications in the future.

3. Model creation and support of data access

A general challenge for the enterprise modelling not only for DPP is the effort required to create,
extend and maintain the model as well as feed it with data to allow further benefits of its usage. From
the previous discussion the automatic interconnection and synchronization of models linked to other
models seems mandatory and is still not generally used even it has been considered already 20 years
ago in the synchronisation and management of different distributed enterprise models (SDDEM) [20]
[21].

However, a major obstacle is the effort required for enterprise modelling and the maintenance
needed to keep the model alive. Fortunately, the benefits of enterprise modelling have been proven in
the specific case of ISO 9001-2015 certification in the industry. In general, it is essential to reduce the
effort required to create and maintain a business model. This might be the semi-automatic modelling,
automation of data recording or the automatic comparing to related real-world data.

4 years ago, we worked on the creation of enterprise models using voice processing. The major
barrier at that time was the fast and accurate interpretation of the human voice using open-source
artificial intelligence (AI) technologies [11]. In parallel process mining technologies are analysed to
create enterprise models. In fact, to create just process diagrams from process mining is state of the
art [12] but the interrelation with different data assets such as organizations, machines,
responsibilities, key performance indicators (KPI), manual work flows etc. are difficult to extract from



the mining ddata providede.g. by IT log files.

A current work emphasizes the enrichment of enterprise models by data collection via a scraping
approach (Figure 1). Data sources such as web pages are identified, analysed and relevant data are
further processed via a language processing (spaCy [18]) to extract data for the enterprise model. A
case is the data of supply chain partners and their products. The product description could be more
standardised using the upcoming DPP data in the future specially to check availability of supplier to
avoid the risk of missing material or intermediate products. This can also lead to further functions like
alerts in terms of detecting deviations within the supply chain and semi-automatic restructuring the
supply chain identifying suppliers with similar DPP product data. This could work on a bill of material
of DPPs forming a final product and the related process description along the supply chain by an
enterprise model integrate responsibilities, regulations, data demands, locations etc.

Currently the scraping of data in Figure 1 is configured using ontologies that can be loaded in the
information model of the enterprise model as required. Therefore, in the future related DPP ontologies
can be used. Application cases of the use of recorded data are matching of partners, KPI analysis,
certification approaches and risk analysis.

The information can be used from public and private information sources such as Webpages,
company portals, in the future also available DPP information. In terms of private information trust
concepts are required. An example could be the trust cycles scratched in “Decentralized, Autonomous
Setup and Access to Data of Independent Partners in a Hyper Connected Ecosystem” [6] [19]. This
creates different trust levels for specific supply chains related to the product life cycle and partner
involvement. This requires the management of access rights to private data, but these concepts are
general and not specific for the enterprise model. However, if such privileges stored in the enterprise
model the security has to be able to follow related company regulations. Usually, the data security and
protection and especially these privileges should be handled outside the enterprise model data and
might be a specific server. The paper assumes that such a service is available for secure access to
partner data.
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Figure 1: Sample for the use of Al based scraping service for the enterprise model

A next step could be the combination of mining, scraping and language processing to speed up the
modelling process, but also to reduce the modelling effort. In the last two years, the available Al
solutions have matured, in particular better and more powerful language models are available. This
leads to initial work on the automatic process design. For example, you can ask ChatGPT [22] to create
a process. However, this is only an artificial process that may not reflect the actual process of the
it can be justified if the process is used and the KPIs become worse.

organisation. There is also the question of the effectiveness of this workflow, and the question of
how

Another way could be to use enterprise models to train the AL This could help to control and
manage the complexity within the enterprise model. On the other hand, Al technology can be used to
consider not only texts for enterprise model data but also figures and films. Even direct human
interaction that expresses certain aspects in the model is conceivable. One example is Al for processing
images on smartphones, which simply select certain features by labelling them.

The question arises, if we have all these nice features, why do we still need enterprise models, but



in the end, we need an asset that correlates all this information in a manageable information model.
The enterprise models already have the required structures and relationships as well as the enterprise
architecture in terms of organisation, processes, orders, machines and other dimensions.

4. Conclusion and questions for the workshop

The target of the paper is the motivation of a discussion of the usage of enterprise models for DPP
and ahead in terms of the implementation and usage of DPP in industry. It scratches some already
known capabilities of enterprise models also useful for DPP but starts discussing open points of
enterprise modelling which might be essential for DPP and gives an idea to improve the management
of complex enterprise models by artefactual intelligence.

Starting with the identification of data sources and enrich the model with such data. Examples are
statistical data or data about production facilities using for partner search [6]. Voice recognition and
generative Al might also allow to build enterprise models e.g. in terms of a data source for other
services and discussion base for decision making. A potential effect might be the automatic monitoring
of the model and an alert function in case of mismatches or inconsistency related to knowledge of the
Al service. Related to the DPP it could help to integrate new processes coming with new production
facilities into a factory by identifying mismatches and connection points with the already existing
factory infrastructure. Nevertheless, an essential benefit of the enterprise model will be an acceleration
and repeatability of audits and certifications related to DPP and linked regulations in the product life
cycle.

But what if we don't use enterprise modelling for this topic, what can we use instead, is there a
better solution?
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