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MaaSiveTwin continues to focus on strengthening Europe’s critical raw material (CRM) value chains
through the development of a dynamic digital twin that brings together data from across the entire
system, from extraction and production to logistics and sustainability indicators. By enabling end-to-
end visibility and real-time monitoring, the platform supports the identification of risks, delays, and
inefficiencies, while its Manufacturing-as-a-Service approach allows for more flexible use of
alternative supply chain routes and production services. In this way, MaaSiveTwin contributes to
more resilient, adaptive, and sustainable industrial operations across the EU. In line with this, recent
project activities have focused on identifying key sustainability indicators relevant to CRM supply
chains and the design of the data model and its supporting infrastructure, with particular emphasis
on balancing strong data security with seamless and efficient access.
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CRMs are essential for the deployment of green energy technologies. These include technologies that

generate renewable energy, such as wind turbines, as well as technologies that convert and store

energy, such as fuel cells, lithium-ion batteries, and redox flow batteries. Despite their importance for

the green transition, the extraction and processing of CRMs can have significant environmental and

social impacts. These include water pollution, deforestation, biodiversity loss, forced labour, and the

displacement of local and Indigenous communities. Human rights concerns associated with cobalt

mining in the Democratic Republic of the Congo are a well-known example of these challenges. To

address these challenges, one of MaaSiveTwin’s key objectives is to enable the long-term monitoring

of sustainability risks and violations across CRM supply chains by developing a reusable data

framework that supports sustainability analytics and modelling. 

Defining Sustainability Indicators Across
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A major project milestone has recently been reached with the identification and mapping of

sustainability data relevant to CRM supply chains. Through rigorous and careful examination of

public data and literature, as well as alignment with widely recognised standards (i.e., Sustainable

Development Goals (SDGs), ISO 14040/44, and the Global Reporting Initiative (GRI)), a set of key

sustainability indicators were successfully identified, spanning a wide range of both environmental

and social aspects, such as human rights, work safety, governance quality, and more. 

This work provides a structured foundation for integrating sustainability monitoring into the

MaaSiveTwin platform. In the coming months, the identified indicators will be incorporated into the

tool to support the continuous assessment of supply-chain conditions across countries and regions,

helping stakeholders identify potential sustainability risks and improve transparency throughout CRM

value chains.



This milestone was recently accomplished by designing a data infrastructure that organises the data
into structured layers, in a way that it can be analysed across different dimensions (i.e., by company,
product, or location), while maintaining a clear link to its original source. This was achieved through
the inclusion of a representational state transfer application programming interface (REST API), which
allows authorised users to automatically send and receive data from different sources, making data
sharing faster and more reliable, without requiring manual input. In addition, common data formats
have been established, so the data can be easily uploaded, downloaded, and used with standard
analysis tools already familiar to the users. Alongside this, a user-friendly interface was successfully
implemented, enabling the exploration and visualisation of data without any programming skills
required. 

One of the biggest challenges for MaaSiveTwin is the seamless integration of multi-sourced, diverse

data into one centralised database. The tracking of worldwide data across all stages in CRM supply

chains requires a well-established, secure way to collect, storage and distribute data, with easy and

secure access for any authorised user. 

The Backbone of MaaSiveTwin’s Data
Infrastructure
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To ensure that the data remains protected while still accessible, a five-layered security framework
was established:

Network encryption
secures the data as it is
transmitted, preventing
unauthorised access
during transfer.

Identity management with
single sign-on ensures that only
verified users can access the
system, while allowing them to
log in easily across different
services.

API gateway controls manage
and filter incoming data
requests, ensuring that only
approved systems can connect.

Application-level
authorisation defines
what each user is
allowed to see or do
within the platform.

Data protection measures
safeguard stored data
from misuse or loss. 

Although the data platform is operational, it still remains under active development. The next steps
will include the integration of results – such as predicted risks, delays, and optimisation scenarios –
generated by project’s different predictive models, once all data formats are finalised. 

1 2

3 4 5

Together, these layers provide strong security without limiting usability. 



June 2026

ElevenEs is a pioneering company from Subotica, Serbia committed to developing and

manufacturing advanced battery technologies for electric vehicles and energy storage systems.

Driven by a passion for innovation and sustainability, ElevenEs is dedicated to creating solutions

that empower a cleaner, more energy-efficient world. ElevenEs makes clean energy more

accessible, drives innovation to unlock new possibilities, and places ecological responsibility at the

heart of every business decision. Through ElevenEs’ pioneering LFP technology, a better world for

new generations is ensured.

ElevenEs plays a crucial role in the MaaSiveTwin project, serving as a battery pilot line MaaS

provider and early adopter of the platform. ElevenEs will contribute to data tracking, business and

policy analysis, and simulation of transportation blockage scenarios. Additionally, ElevenEs will

explore stable sourcing of critical raw materials and test the twin for supply and pricing predictions. 

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

Interview with the
ElevenEs team
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Why is the MaaSiveTwin project important?
The MaaSiveTwin project is crucial for enhancing the transparency, efficiency, and resilience
of supply chains for critical raw materials (CRMs)—materials essential for the green transition
and battery production. By creating a digital twin of the CRM supply chain, the project enables
real-time monitoring, predictive analytics, and optimized decision-making across the value
chain, from mining to end-product manufacturing. As Europe’s first large-scale LFP battery
manufacturer, ElevenEs plays a pivotal role in this project.

What is the role of your organisation in the project?
By providing real operational data about supply chain operations and industrial insights, ElevenEs contributes to the
development and validation of the digital twin platform. Our involvement focuses on key areas where our input is
essential: downtime tracking and supplier-related delays (including purchase order processing, arrival times, and
shipping timelines); Industrial insights on supply and demand fluctuations across the battery materials sector; Energy
consumption data and our experience with new technology adaptation in production processes; Detailed
manufacturing lead times and bottleneck analysis: Data on demand forecasting, warehouse capacity, logistics, and
market segment response. By contributing these insights, ElevenEs helps shape a practical and scalable digital twin
model, aligned with the real needs and challenges of European battery manufacturing. This collaboration ensures the
model reflects actual industrial processes, making the system more accurate, scalable, and relevant to the European
battery ecosystem.

Issue 3 June 2026

Aleksandra Roganovic
Cell Materials Manager

Borislav Konovec 
Logistics and Procurement
Specialist

Nevena Radomirovic
Quality Management Director



June 2026

The role of Rock Tech is to provide the specification for the MaaSive twin as an industrial partner

and to test the project in order to predict supply, prices and alternative supply sources.

About Rock Tech
Rock Tech is a cleantech company focused on developing lithium projects in Germany and

Canada. Our flagship project, Guben Converter in Germany, has been recognized as a Strategic

Project by the European Commission under the Critical Raw Materials Act (CRMA).The Guben

Converter is on track to become the EU’s first plant converting spodumene concentrate to battery-

grade lithium hydroxide monohydrate (LHM). With full construction, environmental, and operational

permits secured, the Guben Convertor aims to produce 24,000 tonnes of LHM annually, meeting

the increasing demand for high-quality lithium chemicals in the European electric vehicle (EV)

market.
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Role in MaaSiveTwin
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Prof Dr-Ing Marios Antonakakis
Mr. George Livanos

Interview with the
Rock Tech team

What will the MaaSiveTwin project add to the
current scientific state-of-the-art?
The MaaSiveTwin project will advance the scientific state of
the art by developing a digital platform that tracks CRM supply
chains in real-time, calculates the impact of disruption events,
and forecasts supply-demand mismatches. This tool will enable
key industries to optimize factory utilization and mitigate risks,
filling a crucial gap in supply chain analytics.
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How will the MaaSiveTwin project make Europe more sustainable?
The MaaSiveTwin project will enhance Europe's sustainability by optimizing critical raw material supply
chains through real-time monitoring and disruption forecasting. It will enable companies like Rock Tech
and ElevenEs to predict shortages or surpluses, streamline production and logistics, and explore
alternative routes in case of disruptions. This optimization will promote better resource utilization,
significantly advancing EU sustainability goals.

Why is the MaaSiveTwin project important?
The MaaSiveTwin project is crucial for ensuring the stability and reliability of CRM supply chains, which are vital for
Europe’s energy transition. By addressing supply-demand mismatches and providing predictive analytics, the project
will help industries navigate challenges effectively, promoting economic stability and environmental sustainability

What will be the benefit of the CRM supply chain industry from the MaaSiveTwin project results?
The CRM supply chain industry will benefit from the MaaSiveTwin project through enhanced decision-making
capabilities, improved risk management, and increased operational efficiency. The predictive tools developed will
enable Companies to optimize inventory management, and reduce costs associated with disruptions. Overall, the
MaaSiveTwin project will contribute to making the supply chain more competitive and sustainable in the long run.
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Both events brought together researchers and industry
professionals to exchange knowledge on sustainability,
circular economy approaches, and resilient supply chain
management.

N e w s  &  A c t i v i t i e s
MaaSiveTwin at LCM 2025 and SustSC 2025
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At both conferences, research conducted within the
MaaSiveTwin project was presented by Francisco Encina
(Hamburg University of Technology). His work focused on
sustainability in CRM supply chains, with particular
emphasis on identifying key sustainability indicators and
improving traceability in battery supply chains. The
research applies a comprehensive literature review
approach, combining academic studies and industry
reports to better capture real-world challenges, risk
hotspots, and assessment frameworks.

At LCM 2025, the work was presented through both oral
and poster sessions, enabling in-depth discussions with
experts from academia and industry. At SustSC 2025, the
research was showcased in a poster titled “Sustainability
Tracking in the Supply Chain of Critical Raw Materials for
Clean Energy Technologies.”

Francisco Encina (pictured on the left,
TUHH) at SustSC 2025, on 5 July 2025
at the University of Graz, Austria.

MaaSiveTwin presented at LCM 2025 in Palermo, Italy (9 September
2025).

MaaSiveTwin was actively
represented at two
international events focused
on sustainability and
supply chain innovation:
the International
Conference on Life Cycle
Management (LCM 2025),
held on 9 September 2025
in Palermo, Italy, and the
Conference on Sustainable
Supply Chains (SustSC
2025), held on 5 July 2025
at the University of Graz,
Austria. 



N e w s  &  A c t i v i t i e s
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At the ICARUS webinar “From residue to resource:

turning lithium aluminium silicate into value” held on

10 December 2025, Dr. Susana Darma, Project

Coordinator of MaaSiveTwin, presented the project’s

role in strengthening the resilience of European supply

chains for critical raw materials. She explained that

MaaSiveTwin focuses on developing a predictive

digital twin for CRM supply chains, with an initial

focus on materials such as lithium, neodymium, and

cobalt. MaaSiveTwin aims to build a decision-support

tool that can track global CRM value chains, from

mining and processing to final products and recycling.

The project integrates data on production capacity,

prices, supply and demand, transport routes, policies,

tariffs, sustainability indicators, and external

disruptions such as geopolitical conflicts, technological

MaaSiveTwin Takes the Stage at ICARUS Webinar

changes, and natural disasters. This rich dataset will feed into different modelling approaches,

including stochastic, deterministic, and machine-learning models, to identify bottlenecks, forecast

supply chain developments, and support users in testing mitigation strategies, alternative supply

routes, and opportunities for Manufacturing as a Service (MaaS). Dr. Darma also highlighted

MaaSiveTwin’s synergies with ICARUS, particularly around lithium: while ICARUS focuses on

upcycling lithium aluminium silicate residue into valuable materials for construction and ceramics,

MaaSiveTwin can support such efforts by mapping lithium mining locations, production capacities,

and transport routes to potential industrial users. The webinar also featured Daniel Hiniesto from the

ICARUS project, who presented work on transforming lithium aluminium silicate residue into

secondary raw materials for construction and ceramics, and Roberto Arévalo from the eLITHE project,

who introduced efforts to decarbonise the ceramic industry through electrified and hybrid thermal

processes, digital tools, and pilot-scale demonstrations.

MaaSiveTwin’s project coordinator, Dr.
Sarma displayed as a key speaker for the
ICARUS Webinar ‘From Residue to Resource:
Turning Lithium Aluminosilicate into Value’.

https://www.youtube.com/watch?v=TGz0ciODZaU&t=2070s


Designed by RTD Talos

FUNDED BY THE EUROPEAN UNION. VIEWS AND OPINIONS EXPRESSED
ARE HOWEVER THOSE OF THE AUTHOR(S)  ONLY AND DO NOT
NECESSARILY REFLECT THOSE OF THE EUROPEAN UNION OR THE
EUROPEAN HEALTH AND DIGITAL EXECUTIVE AGENCY (HADEA) .
NEITHER THE EUROPEAN UNION NOR THE GRANTING AUTHORITY CAN
BE HELD RESPONSIBLE FOR THEM.

GRANT AGREEMENT NO: 101138334

C
O
N
N
E
C
T

10

THIS WORK HAS RECEIVED
FUNDING FROM THE SWISS
STATE SECRETARIAT FOR
EDUCATION, RESEARCH AND
INNOVATION (SERI ) .

CONTRACT NO: 24.00047

Issue 3 June 2026


	June 2026
	PROJECT NEWSLETTER

	Issue 3
	Contents
	4-5
	6-7
	8-9

	Project Overview & Recent Developments
	Issue 3
	June 2026
	To ensure that the data remains protected while still accessible, a five-layered security framework was established:

	Issue 3
	June 2026
	June 2026

	News & Activities
	MaaSiveTwin Takes the Stage at ICARUS Webinar
	June 2026
	Issue 3


