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The Project

The MaasiveTwin project addresses challenges in the production and logistics of critical raw
materials (CRM) for clean energy technologies through modelling within Manufacturing-as-a-Service
(Maa$S) framework. Responding to growing demand from technologies such as batteries and wind
turbines, the project uses digital tools and predictive analytics to support supply chain optimisation,
disruption mitigation, and more sustainable and resilient CRM value chains in line with EU initiatives.
Building on these objectives, recent project activities have focused on required hardware and

networking infrastructure, as well as on product specification refinement. 1
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Infrastructure Setup and
System Architecture

Recent work has focused on defining the infrastructure setup supporting the MaaSiveTwin platform,
with attention to the architecture and technologies used across development, integration, and
production environments. The approach emphasises the separation of systems to streamline
workflows and maintain quality. Development environments are established at partner organisations,
while integration activities are supported through a virtual server managed by a provider. The
infrastructure combines well-established technologies for basic services with innovative concepts and

technologies addressing specific aspects and functionalities of the platform.

MaaSiveTwin
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Application Designh and
Specification Refinement

The MaaSiveTwin project has also focused on refining the MaaSiveTwin application specifications.
The application is designed as a system of interconnected software and infrastrueture components,
working together to deliver fast and reliable results for key use cases, including the simulation of
transport blockages in supply chains and the analysis of scenarios related to the 2030 EU Ciritical
Raw Materials targets. To manage complexity and allow future modifications and extensions, a
microservice-based structure is being adopted. Basic user roles and microservice components have
been identified, and requirements have been formulated to guide the decision-making process for
selecting appropriate software frameworks and libraries.

A particular focus has been placed on data storage considerations, including decisions on which
data is stored, how it is structured, and normalised, how non-matching data from different sources is
handled, and how production forecasts and actual production data are managed. Different
analytical approaches, such as predictive modelling, state representation, stochastic methods, and
machine learning, have distinct requirements, which are guiding the definition of database structures.
Security considerations address both the protection of users and their data, as well as the security

and resilience of the application itself.
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Consortium

MaaSiveTwin brings together a dynamic consortium from six different countries across Europe. The
consortium assembled for this project comprises three universities, four SMEs, and one industry
leader, forming a multidisciplinary team with diverse expertise necessary to address the project's
ambitious goals and to drive impactful results in the field of MaaS. This includes Europe's pioneers in
large-scale LFP battery production (ElevenEs) and Europe's first refinery company (RockTech), a
company specialized in battery tech and supply chain (Bat-DE), alongside experts in IT, modelling,
forecasting, and image processing (Batt-PL, BFH, TUC), sustainability and ethics (TUHH), and effective
communication and dissemination (TALOS). Together, these partners represent a collaborative effort
toward achieving the project's goal of revolutionising supply chain management for critical raw

materials in clean energy technologies.
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About TUC

The Technical University of Crete (TUC) is a small technical (engineering) university with a clear
mission: To expand knowledge and benefit society through research integrated with education. In
this endeavour, the pursuit of excellence is the driving force. More than 50 laboratories with prime
equipment, high technology infrastructure and eminently qualified personnel (more than 60% of
professors have received their PhD’s from Western European and North American universities) attest
to the level of excellence in education and research conducted at TUC. According to the External
Evaluation Report by the Hellenic Quality Assurance & Accreditation Agency, “Research is a core
mission of the Institution and as a result, TUC delivers scientific output of high calibre and volume. In
terms of research publications, TUC is one of the most productive research institutions in Greece
and compares very favourably with peer institutions in Europe and North America”. This profile

ranks TUC amongst the most prominent research institutions in Greece. In the era of globalisation

and international competition, internationalisation is one of the cornerstones of TUC's goal for the

period 2020-2040.

Role in MaaSiveTwin

TUC's role encompasses satellite-based image processing and machine learning for supply chain
analysis. It will track mining progress using satellite images, fuse data for ML forecasting, and
implement ML models into the MaaS demonstrator. TUC is the leader of Work Package 4 in supply-

demand modelling for CRM value chains.
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Interview with the
TUC team

Prof Dr Michail Zervakis
Prof Dr-Ing Marios Antonakakis
Mr. George Livanos

What will the MaaSiveTwin project add to the
current scientific state-of-the-art?

Through ~ MaaSiveTwin,  the  consortium  develops @
supply/demand/price prediction worldwide value chain prediction
tool based on Al models enabling real-time supply chain monitoring,
identifying  potential disruptions and allowing for proactive
management.

What will be the benefit of the CRM supply chain industry from the MaaSiveTwin project results?
The benefit of MaaSiveTwin to the CRM supply chain industry is more than useful. For the very first time

a unique platform will offer worldwide possibilities in monitoring and value prediction of CRMs.

Industries will acquire this unique possibility to add their manufacturing chain based on the acute
prediction results preventing them from unknown situations.

What will be the main impact of the Project?

Battery play a vital role in the daily life, adding monitoring and value prediction of critical raw materials in a crucial
position. Supply chain acquisition is one of the key elements for competitive and resilient battery manufacturing. The
MaaSiveTwin tool will thus cover all supply chain data and analysis from mining to recycling as well as events and

(encouraging/discouraging) policy analysis, contributing actively to the supply chain optimization.

What is the role of your organisation in the project?

For MaaSiveTwin, TUC has a double role. The first includes the remote tracking of the mining progress in a regular
base by analyzing multi-resolution (radiometric, spatial, spectral, and temporal) satellite imagery datasets using novel
image processing techniques. This role adds ‘the virtual eye’ for MaaSiveTwin. The second major role of TUC is to
lead the Supply-Demand Modelling for CRM Value Chain with the ultimate goal to establish appropriate data
representations for multi-source supply chain forecasting based on Al-based models.

e MaaSiveTwin 6



Issue 2 February 2026

About TUHH TUHH

Hamburg University of Technology (TUHH) is a renowned research-focused institution in Northern
Germany. Founded in 1978, it specialises in the engineering and technology disciplines and offers
a range of Bachelor’'s and Master's degree programmes. TUHH is known for its innovative
approach to education, emphasizing interdisciplinary collaboration and practical experience. The
university maintains strong connections with industry, facilitating research partnerships and
internships for students. Its modern campus and state-of-the-art facilities support a vibrant academic
community, attracting scholars and researchers from around the world. The Resilient and
Sustainable Operations and Supply Chain Management Group is associated with the School of
Management Sciences and Technology at TUHH. The independent research group, headed by Prof.
Dr. Christian Thies, focuses on the development and application of methods and tools for the
management of resilient and sustainable supply chains. With research topics such as sustainability
assessment, resilient supply chain network design, and closed-loop supply chain management, as
well as an application focus on transportation and energy systems, the group contributes to TUHH's

strategic initiative “Engineering to Face Climate Change”.

L T

Role in MaaSiveTwin
The Resilient and Sustainable Operations and Supply Chain Management Group of TUHH

contribute their expertise in the sustainability assessment of products with global supply chains. As
the leader of Work Package 2, they coordinate the supply chain tracking efforts of the project,
covering upstream and downstream activities, sudden events, and sustainability aspects. In
addition, TUHH contributes to the development of indicators and models for sustainability and risk

assessment.
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Interview with
the TUHH team

Prof. Dr. Christian Thies
Francisco Encina

What will the MaaSiveTwin project add to the current scientific
state-of-the-art?

The MaaSiveTwin project creates comprehensive and up-to-date knowledge
on the dynamically evolving supply chains for critical raw materials. The
rich data that will be available on the digital twin platform contributes to
improving the timeliness and accuracy of sustainability assessment and
tracking of critical raw materials. Moreover, it will enable what-if analyses
and predictions in the case of disruptions or changes in the configuration of
the supply chain.

How will the MaaSiveTwin project make Europe more sustainable?

The MaaSiveTwin project aligns with the vision of creating resilient and sustainable value
chains of critical raw materials for clean energy technologies (SDG 7). The effective
deployment of these technologies is not only crucial for the successful transition to a
climate-neutral economy (SDG 13), but also stimulates economic growth along the entire
value chain (SDG 8). The enhanced transparency of the supply chain facilitates the
identification of environmental and social hotspots and consequently supports responsible
production with fair working conditions (SDG 12).

What will be the role of your organisation in the project?

The Resilient and Sustainable Operations and Supply Chain Management Group of
TUHH contributes  expertise in the sustainability assessment of products with global
supply chains. As the leader of Work Package 2, we coordinate the supply chain
tracking efforts of the project, covering upstream and downstream activities, sudden
events, and sustainability aspects. In addition, TUHH contributes to the development of

indicators and models for sustainability and risk assessment.
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News & Activities

M6 meeting

On October 21 2024, the MaaSiveTwin partners gathered online for the 1st consortium meeting
(M), hosted by Battronics-DE.

Project video
The project’s first video is out, offering an inside look at the MaaSiveTwin world.

2"? Consortium meeting

The 2™ Consortium meeting of the project hosted by ElevenEs, took place on April 28", 2025 in

Subotica, Serbia.

Article on PRj Repository
The MaaSiveTwin project was featured in Volume 25 of the journal, in an article among other EU-
funded projects. MaaSiveTwin is shaping Europe’s future in raw materials. Read more about it on

page 162.

Click to read “
@MaaSiveTwin the article 9
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https://www.youtube.com/watch?v=IcfbH224pL0
https://maasivetwinproject.eu/article-on-prj-repository/
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