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Abstract 

Dissemination, communication and exploitation activities are of vital importance to the project, to 

maximise the impact and trigger engagement across the targeted groups and stakeholders. The 

communication activities will be the basis for dissemination activities; hence, it is crucial to establish 

and continuously work on both throughout the project. The purpose of this document is to present a 

Dissemination, Communication, Exploitation, and Networking Plan for the BATMAX project and to 

ensure maximum impact of the project during its life span. 

This Plan (D8.1) is prepared at the beginning of the project, and it describes the overall dissemination 

and communication goals, target groups, dissemination channels, reporting, monitoring and 

evaluation procedures, etc. The dissemination and communication plan will provide a regular flow of 

information, thus contributing ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Ǿƛǎƛōƛƭƛǘȅ ŀƴŘ to increasing the opportunities for public 

promotion. The exploitation plan is a strategic tool for the evaluation of the project results and for the 

creation of solid ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƻƴ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ƻƴ ǘƘŜ ƳŀǊƪŜǘΦ The current 

deliverable also contains a preliminary market analysis report. 

This deliverable also describes plans for networking activities with relevant other projects, initiatives 

and platforms as well as the list of Key Exploitable Results together with the partners involved. 

This plan has been drafted considering all the dissemination and communication aspects mentioned 

in the Grant Agreement and Consortium Agreement. Dissemination achievements will be reported to 

the European Commission based on the provisions of the Grant Agreement. 
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Degree of progresses 

This document complies 100% with the expected degree of progress.  

 

Dissemination level 

The following Deliverable in BATMAX Ƙŀǎ ŀ άt¦.[L/έ 5ƛǎǎŜƳƛƴŀǘƛƻƴ ƭŜǾŜƭΦ 
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1. Introduction 

Within the context of Task 8.1 Communication and Dissemination activities, WP8 ς Dissemination and 

Exploitation, the present deliverable άD8.1 Dissemination, Communication, Exploitation and 

Networking Action Planέ was developed. The purpose of this deliverable is to consolidate, from day 

one, the overall strategy of the BATMAX project, to establish the objectives of the distribution and 

communication activities, to determine the most successful ways of achieving them, and to break them 

down into a comprehensive implementation action plan. To this end, this deliverable sets out the aims, 

instruments, resources, and platforms to be used to efficiently distribute the events, milestones, and 

tangible outcomes of the project to targeted audiences. The aim of this deliverable is also to develop 

clear key performance indicators of the anticipated activities, based on which monitoring and 

assessment can be carried out. 

 

1.1. The BATMAX Project 

The main objective of BATMAX project is to enhance battery system performance by focusing on 

safety, reliability, service life, and overall cost. To achieve this, the project is developing a holistic 

framework that employs emerging technologies for effective data management. This includes 

advanced Battery Management System (BMS) algorithms integrated with real-time multi-scale digital 

twins. These innovative approaches will combine data from various sources, including simulation, 

laboratory testing, and operational sources, to create a next-generation BMS. The conceptual 

approach of BATMAX is depicted in Figure 1. 

Need and challenge: Electrified applications, including automotive, marine, and stationary sectors, 

depend on advanced battery technologies that provide energy, power, safety, and longevity at 

reasonable costs. Emerging technologies like Gen 3b and solid-state batteries hold potential for 

meeting these requirements. Due to the differences between these and traditional lithium-ion 

batteries, there is a clear need for methods like non-invasive multi-sensing, real-time analytics, and 

robust state functions to precisely predict battery performance. These techniques can be incorporated 

into an open access and user-friendly BMS. 

Solution: The BATMAX project aims to develop advanced battery management systems using physics 

and data-based approaches through multi-domain digital twins. These systems are designed to meet 

the diverse needs of various mobile and stationary applications. The project's main goal is to enhance 

battery system performance, safety, reliability, service life, and overall value in different end-use 

scenarios. This involves creating a next-generation battery management framework based on large 

amounts of data, adaptable physics-based models, and real-time multi-scale digital twins. To achieve 

this, BATMAX develops efficient methods to parameterise physics-based models, speeding up the 

process using advanced numerical methods for the extraction of relevant parameters from 

experimental and numerical simulation data. The project also focuses on creating hardware and 

sensors for battery data collection and communication. The resulting BMS framework, integrating 



                                                      

Page 9 of 93 

advanced battery models with digital twin technology, can effectively manage extensive data, enabling 

in-depth battery aging monitoring and crucial system functions. A significant outcome of the project is 

a versatile and scalable digital twin framework for advanced battery management, validated through 

rigorous testing. The key impacts of BATMAX include a potential 10% increase in battery lifetime, a 

20% performance boost in specific scenarios, and a minimum 10% reduction in lifecycle costs. 

 

 

Figure 1. The conceptual approach of BATMAX 

¶ The BATMAX project aims to enhance battery management through physics-based models, 

using advanced numerical methods to quickly extract crucial parameters from experimental 

and simulation data.  

¶ The BATMAX project focuses on developing effective hardware and sensorization at cell and 

system levels to collect battery data efficiently, integrating an open-source BMS into a 

laboratory-scale prototype system. 

¶ The BMS framework (hardware and software) will enable the integration of advanced battery 

models with a digital twin system. This setup efficiently manages large data volumes in a cloud 

platform, allowing in-depth battery aging monitoring and system function assessment.  

¶ A hybrid model, combining physics-based and data-driven approaches, will estimate the 

battery's state, integrated with AI-driven prognostic models within digital twins. To optimize 

these hybrid and AI-driven models, computation will occur at the edge or cloud level, utilising 

sensor and physical model data. 
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Objectives: The project's main objective is to enhance battery system performance, safety, reliability, 

service life, and overall value across various applications. To achieve this, BATMAX is investigating ways 

to optimise battery use within its technical domain. This main objective involves establishing a 

framework for advanced battery management using substantial data, adaptable physics-based 

models, and real-time multi-scale digital twins.  

Specific objectives 

1. Create a framework for effectively setting parameters in physics-based models. 

2. Develop hardware and sensorization on cell and system level for collection and 

communication of battery measurement data. 

3. Create hybrid and AI-driven models to enhance battery lifetime and management, 

including Battery Management Systems (BMS).  

4. Development of adaptable battery management with multi-scale battery digital twin 

framework for dynamic operation. 

5. Explore emerging opportunities and engage stakeholders in the value co-creation process, 

enhancing user confidence and societal acceptance. 

1.2. Deliverable structure 

The current deliverable contains an overview of the dissemination, communication, exploitation and 

networking objectives, the identified target audiences as well as the timeline of the planned activities 

(Section 2). In Section 3 the dissemination and communication tools, channels and materials are 

described, including the project logo, project presentation template, project website, press releases, 

newsletters, printed dissemination and communication materials and the social media presence of the 

BATMAX project. Section 4 provides an overview of the planned networking activities with other EU 

funded projects and relevant initiatives. Dissemination reporting, monitoring and evaluation are 

discussed in Section 5, including the Key Performance Indicators (KPIs) set by the project partners. 

Section 6 describes the draft exploitation intentions of the partners together with an outlook to the 

current market. Section 7 provides the guidelines regarding the obligations and requirements for 

dissemination, communication, and exploitation actions. 

The deliverable also contains 9 Annexes providing images about the already available dissemination 

materials. 
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2. Dissemination and communication strategy 

In its dissemination strategy, BATMAX project is focused on awareness of potential and related 

stakeholders. Any organization, individual or business that has a vested interest in the project or will 

be influenced by its results is considered a stakeholder. In terms of interest in the project, BATMAX 

project places focus on recognizing and evaluating these stakeholders. This information is considered 

essential for the progress of the project and the direction of further dissemination activities. 

Dissemination is defined as the means through which research results are presented to the public. The 

process must take place with the aid of project partners in close cooperation. To produce and transmit 

knowledge on innovation, it is crucial to reach a common understanding of the means and the 

messages of communication. Dissemination is usually not a one-way operation, and by including the 

overall awareness and visibility of the project, this term may often suggest a broader definition. In 

order to successfully reach out, dissemination should provide awareness even before any results are 

published. 

The current Dissemination and Communication Plan is governed by the following principles: 

ü The communication processes must be clear and known to all consortium partners 

ü Dissemination and communication must be purposeful and timely 

ü Dissemination and communication must be open and honest. 

Communication is a two-way process: it is not just a matter of transmitting messages but also receiving 

feedback and starting a meaningful dialogue with relevant stakeholders. Additionally, horizontal and 

vertical communication ways are equally important. Effective communication contains different 

elements, such as: 

¶ Deliver information 

¶ Information received by the audience 

¶ Information understood by the audience 

¶ The audience take the information and share it with someone else 

¶ The audience is convinced of the information received. 

BATMAX project is adopting a funnelled approach, similar to a marketing funnel, to assure a wide but 

targeted communication within the BATMAX ecosystem, enabling active engagement and achieving 

efficient dissemination of project results. Such an approach will primarily focus on generating 

awareness by conveying key aspects and benefits of the BATMAX project results toward the targeted 

stakeholders. Easy-to-understand visual material are used to make concepts and benefits instantly 

recognizable for a wide-audience. This aims at cultivating further interest to potential end-users who 

will be directed to more detailed information and material about the developed technology. 

Customised content will be communicated towards specific target audiences, aiming at creating and 

ƳŀƛƴǘŀƛƴƛƴƎ ŀƴ ŀŎǘƛǾŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŜŎƻǎȅǎǘŜƳΦ {ƛƳƛƭŀǊƭȅΣ ǊŜƭŜǾŀƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛƭƭ ōŜ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ 
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project deliverables, interviews with partners, industry reports, etc., and relayed through the BATMAX 

communication channels to further support active engagement. 

2.1. Objectives of the dissemination and communication plan 

The aim of the dissemination strategy is to distribute knowledge about the project outputs, innovation 

potential, and business opportunities to all relevant stakeholders. The dissemination strategy must be 

adapted to present relevant information at the right time, place, and context to allow the broadest 

diffusion. 

The major objectives of the dissemination and communication action plan are: 

ü Guarantee effective communication of the project messages and activities at the local, 

national, and EU level 

ü Identify appropriate target audiences to convey the dissemination and communication 

messages 

ü Implement a wide and differentiated set of dissemination tools and events 

ü Identify the dissemination and communication KPIs, useful to measure the effectiveness and 

efficiency of the performed activities 

ü Define how the project will cooperate with other EC-funded projects or related initiatives 

ü Define how the dissemination activities will be reported. 

Dissemination activities will support all work packages ensuring maximum visibility, accessibility, and 

impact of the project activities. Tailored dissemination activities will be designed to make the project 

outcomes visible and accessible to the different target stakeholders. 

The objectives of the dissemination activities include setting up a strategy for the main tasks that need 

to be addressed and decisions that belong to each task. They can be portrayed in Table 1 below: 

Table 1. Objectives of the dissemination activities 

Plan The first stage begins by identifying target audiences, messages, tools, and channels. 

Based on these findings, an adequate and effective communication and 

dissemination plan must be built to ensure the best impact of the project results. 

Design When producing dissemination tools, it will be necessary to design a comprehensive 

set of communication materials (both printed and online) to ensure easy 

identification of the project and a significant exposure. 

Distribute 

and 

represent 

Dissemination channels need to be identified, and dissemination material must be 

adapted to get the full effect from using the channels. 

Activities Project events will need to be organised; participation in workshops, conferences, 

and meetings should be encouraged.  



                                                      

Page 13 of 93 

Reporting Collect dissemination and communication reports from the project partners via a 

dedicated form available on Teams. These reports will serve as the basis for the 

monitoring and evaluation of performed activities. 

Monitor and 

evaluate 

Performed activities and connected KPIs will be monitored and benchmarked 

towards the KPIs established in this deliverable. The current Dissemination and 

Communication Plan will be continuously updated based on the outcome of the 

evaluation of performed activities. 

Maintain and 

improve 

Ensure persistent and long-lasting visibility of the project activities and outcomes. 

Maintain achieved visibility and improve the effectiveness of dissemination and 

communication activities. 

 

¢ƘŜ ǇǊƻƧŜŎǘΩǎ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘion activities will be directly linked to the exploitation of 

the project results. Efficient publicity and wide visibility of the project and its achievements will 

ƛƴŎǊŜŀǎŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŜƴƎŀƎŜƳŜƴǘ ƘŜƴŎŜ ǘƘŜ ǳǎŜ ƻŦ ǇǊƻƧŜŎǘ ǊŜǎǳƭǘǎ ōŜȅƻƴŘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜtime. 

Ultimately, the communication and dissemination activities will maximise the project's impact. 

2.2. Identified target audiences 

BATMAX project partners have already identified the major stakeholders and target audiences. These 

include on one hand scientific, academic and research organisations in order to facilitate discussion 

and exchange of information on the scientific and technological advancement in the field of battery 

production and materials and on the other hand industrial organisations with the aim to facilitate and 

enhance future exploitation and commercialisation activities of the BATMAX technology. Additionally, 

relevant other EU initiatives and EU funded projects are also among the targeted groups (for more 

information on networking activities with these initiatives and projects are given in Section 4). Figure 

2 below provides a list of identified stakeholders for the BATMAX project. 
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Figure 2. BATMAX Stakeholders 

 

2.3. Timeline for dissemination and communication activities 

ü Planning phase: Months 1-6 of the project: set up dissemination and communication action 

plan 

ü Implementation phase: Months 1-42 of the project: produce a comprehensive set of tools and 

materials, perform dissemination and communication activities, reach out to stakeholders 

ü Monitoring and evaluation: Months 2-42: monitor and evaluate the efficiency and impact of 

the performed dissemination and communication activities based on the continuous reporting 

and by benchmarking achieved impact to the pre-established KPIs. 
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3. Dissemination and communication tools, channels and materials 

The variety of target groups demands the use of several channels for BATMAX project to effectively 

inform, communicate and engage stakeholders. To reach this broad audience, BATMAX uses a mix of 

traditional and online communication channels. Online channels include the project website, social 

media and electronic newsletters, whereas the traditional channels cover conferences, events, 

exhibitions, trade fairs, workshops, press appearances, seminars, etc. Some have one-direction scope 

(aimed at informing the target audiences) and other a bi-directional scope (aimed at triggering 

dialogue and ensuring active stakeholder involvement). 

3.1. Visual identity of the project 

3.1.1. Project logo 

Developing a visual identity and a logo ensures that project outputs are consistent and easily 

recognisable. The project logo will be used in the following cases: 

¶ All documents developed within the framework of the BATMAX project and documents to be 

submitted to the EC (e.g. deliverables) 

¶ Presentations to be used for dissemination and communication activities to be carried out by 

each participant with the framework of the project 

¶ BATMAX website and social media accounts 

¶ Printed dissemination and communication materials. 

The project logo shown below in Figure 3, was designed by TALOS at the beginning of the project. 

 

Figure 3. Project logo 

 

3.1.2. PowerPoint presentation template 

A PowerPoint presentation template was also created to be used by all project partners containing the 

BATMAX project logo, Horizon Europe funding acknowledgement, the EU emblem, and the logo of all 

partners. The presentation template ensures a unified appearance and easy identification of the 

project by the stakeholders and the general public. The presentation template is given in Annex 1. 
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3.2. Project website 

The project website (https://batmaxproject.eu/) is one of the main dissemination and communication 

tools as it has the capability to address a wide range of stakeholders by providing easy and quick access 

to the information related to the project. It is the central point of information provision and links to 

other communication channels, such as X and LinkedIn. It contains the most crucial information about 

the project and the project partners and is regularly updated. The website was developed user-

friendly, allowing visitors to get an overview of the project, its objectives, processes, and partners. All 

contents are written in English and prepared in plain language, allowing a wide range of audiences to 

understand the message.  

The website is composed of the following sections (images are provided in Annex 2): 

1. Homepage: 

a. Challenge 

b. Solution 

c. Outcomes and impact 

2. Project: 

a. Objectives  

b. Methodology 

3. Consortium: 

4. Public documents: 

a. Dissemination materials 

b. Public deliverables 

c. Publications 

d. Videos 

5. News 

6. Contact. 

 

For all pages the following appears in the footer: 

¶ Acknowledgment of funding together with the EU emblem and the Grant Agreement number 

¶ Contact for the project coordinator and the dissemination and communication manager 

¶ Links to social media (X, LinkedIn). 

Management of the website: 

¶ Technical management: The technical management of the BATMAX website belongs to the 

Dissemination and Communication Manager, TALOS. The Dissemination and Communication 

Manager updates the website, inserts information and regulates the methodology for 

technically managing the website. Technical management is implemented through WordPress 

Content Management System, which allows the user to change the content on their website 

https://batmaxproject.eu/
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without necessarily having any web development knowledge. Therefore, it ensures that the 

website content can be easily updated without any unnecessary delay in uploading files, texts, 

images or other assets.  

¶ Management of the website content: as far as the content is concerned, any document, 

picture, icon or text inserted to the webpage must be first categorized as άƴƻƴ-ŎƻƴŦƛŘŜƴǘƛŀƭέ 

to ensure that any potential future protection of the project results will not be jeopardised. 

The Dissemination and Communication Manager is responsible for collecting the necessary 

materials from the partners, circulating them among all partners, and obtaining their consent 

to publish these materials through the website. It is the responsibility of all partners to 

continuously provide material (pictures, news items, etc.) for the website. 

3.3. Press Release 

The BATMAX project issued its first Press Release right after the project started, informing the general 

audience, target groups and all stakeholders about the project's launch. The Press Release contains a 

general description of the project as well as the project partners. The Press Release was uploaded to 

ǘƘŜ ǇǊƻƧŜŎǘ ǿŜōǎƛǘŜ ŀƴŘ ŘƛǎǘǊƛōǳǘŜŘ ƻƴ ǎƻŎƛŀƭ ƳŜŘƛŀ ŀƴŘ ǘƘŜ ǇŀǊǘƴŜǊǎΩ ƻǿƴ ƴŜǘǿƻǊƪΦ tǊŜǎǎ wŜƭŜŀǎŜǎ ǿƛƭƭ 

be prepared and published every 6 months. The first Press Release of the project is presented in Annex 

3 of this deliverable. 

The Press Release is also uploaded to the project website under Public documents section.  

3.4. Newsletters 

Newsletters will be prepared, published and distributed bi-annually providing the latest information 

about the project progress and other related subjects.  

In the first newsletter (images are provided in Annex 4), published in October 2023 (M6) the following 

topics were addressed: 

¶ Cover page with a short introduction of the project 

¶ Project objectives  

¶ BATMAX technology 

¶ BATMAX challenge 

¶ BATMAX impact 

¶ BATMAX consortium 

¶ Introduction of VTT and the project coordinator 

¶ Short interview with the project coordinator 

¶ Contact information. 

The newsletter was distributed: 

¶ electronically among the stakeholders of each project partner 

¶ via the project website (both News section and Public documents section) 
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¶ via social media (X, LinkedIn). 

The newsletter is also uploaded to the project website under Public documents section. 

3.5. Printed dissemination and communication material 

3.5.1. Leaflet and Brochure 

The project leaflet (tri-fold design, presented in Annex 5) and project brochure (bi-fold design, 

presented in Annex 6) provide information about the BATMAX project. More specifically: 

The leaflet (general information about the project) contains: 

1. Consortium 

2. Links to project website and social media, acknowledgement of funding 

3. Project 

4. Objectives 

5. Expected outcomes. 

The brochure (more specific information about the project) contains: 

1. Consortium 

2. Links to project website and social media, acknowledgement of funding 

3. Challenge 

4. Solution 

5. Methodology. 

The leaflet and the brochure have been distributed on social media and via the project website. They 

will be used to inform the stakeholders about the project at events with a physical presence. 

The leaflet and the brochure are also uploaded to the project website under Public Documents section. 

A new version of the leaflet and the brochure will be designed as soon as the first project achievements 

/ results are available. 

3.5.2. Poster 

The project poster (presented in Annex 7) was designed to meet the needs of a general poster session 

or poster exhibition where BATMAX project can be presented. Additionally, the poster was also 

distributed on social media for wider dissemination. The poster describes the challenge, the solution, 

the project impact, the technology the project consortium, and contact details and the funding 

acknowledgement. 

The poster is also uploaded to the project website under Public Documents section. 
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3.6. Introductory presentation of the project 

A general introductory presentation was prepared about the BATMAX project with the aim of serving 

as a basis for a presentation towards the general public. It provides an overview of the basic 

information about the project (datasheet), describes the project, its objectives, the challenge to which 

the project responds, the impact that we aspire to have, and the BATMAX consortium. The 

presentation is customisable by adding additional slides tailoring it to the event's needs where it will 

be shown. The presentation will be updated with the latest information about the project as soon as 

results will be available. The introductory presentation is provided in Annex 8. 

The presentation is also uploaded to the project website under Public Documents section. 

3.7. tŀǊǘƴŜǊǎΩ introduction 

Short introductory spots of BATMAXΩǎ ƭŜŀŘ ǊŜǎŜŀǊŎƘŜǊǎ κ ǇŜƻǇƭŜ ƘŀǾŜ ōŜŜƴ ŎǊŜŀǘŜŘ όŀƴŘ ǿƛƭƭ ōŜ ŎǊŜŀǘŜŘ 

throughout the project), introducing the lead scientists / researchers / contributors and their view 

about the project. During these short interviews questions about the importance of the BATMAX 

project, its impact as well as their specific role in the project are answered. The cƻƻǊŘƛƴŀǘƻǊΩǎ ǎǇƻǘ ŀƴŘ 

ǎŜǾŜƴ ƻǘƘŜǊ ǊŜǎŜŀǊŎƘŜǊǎΩ ƛƴǘǊƻŘǳŎǘƛƻƴ ƘŀǾŜ ōŜŜƴ ŀƭǊŜŀŘȅ ǇǊŜǇŀǊŜŘ ŀƴŘ ǘƘŜȅ ŀǊŜ ƎƛǾŜƴ ŀǎ ŜȄŀƳǇƭŜǎ in 

Annex 9. During the first round of introduction, these spots were prepared for all WP leaders and then 

for the rest of the BATMAX ŎƻƴǎƻǊǘƛǳƳ ǇŀǊǘƴŜǊǎΦ ¢ƘŜ ǊŜǎŜŀǊŎƘŜǊǎΩ ǎǇƻǘǎ ŀǊŜ ǳǇƭƻŀŘŜŘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ 

website under Public Documents section and are widely disseminated via social media. 

3.8. Project video 

A 1,5 minute explainer video was prepared giving the essence of the BATMAX project in a concise and 

interesting way. The video is an excellent way to capture the attention and raise awareness of all 

stakeholders due to its short duration and attractive presentation. The video was disseminated in 

social media and will be used in future events. 

The video is also uploaded to the project website under Public Documents section. 

3.9. Social media 

Social media has become a very popular means of disseminating information fast across 

heterogeneous target groups. These channels serve on-demand access to content anytime, anywhere 

on any digital device. To extend the project target audience (especially, to involve the general public 

and not only the sector experts), BATMAX project is strategically integrating these social media tools 

in the dissemination and communication activities. The BATMAX project aims to have a strong 

presence in social media, enhancing its reach-out to target audiences and the broad public and 

ensuring active interaction with them. The BATMAX activities on social media seek the following 

impacts: 

¶ Make the project visible online, disseminating news about project activities and achievements 

¶ Engage people in online conversations and gain deeper insight into their views and feelings on 

the topics covered 
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¶ Ensure effective real-time presentation of events/participations 

¶ Support the project networking. 

X and LinkedIn were selected as the most appropriate social networks to promote the project 

achievements, news and outcomes. These platforms were selected as they concentrate all targeted 

stakeholder groups as these are the main platforms for academic / research community as well as for 

industrial stakeholders.  

TALOS will act as the moderator of the social media accounts, managing the content, controlling and 

filtering inadequate content, and monitoring the suitability and relevance of the information to be 

published. 

3.9.1. X 

The BATMAX X account is used for amplifying communications (both Business-to-Business and 

Business-to-Citizens) to a large community of active stakeholders and for the propagation of news and 

project developments. Regular tweets will focus on attracting and engaging with target audiences, 

leading to establishing a trusted BATMAX network, enlarging the outreach to broad and targeted 

audiences. 

The BATMAX X account is: @batmaxprojecteu 

 

 

3.9.2. LinkedIn 

The BATMAX dedicated LinkedIn Showcase page is extensively used for networking purposes, enabling 

the promotion of BATMAX amongst a broad community of professionals in the field of smart 

manufacturing technologies. Furthermore, BATMAX will seek for interaction with representatives of 

https://twitter.com/i/flow/login?redirect_after_login=%2Fbatmaxprojecteu
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other relevant groups such as manufacturers, smart factories, academic and research groups, 

industrial players, etc. 

The BATMAX LinkedIn account is: BATMAX Project 

 

 

  

https://www.linkedin.com/showcase/batmax-project/
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4. Networking and joint dissemination and communication activities 

The BATMAX project will not limit its dissemination and communication activities to the goals of 

awareness and understanding. More than informing, the project will aim at triggering involvement in 

and endorsement of its activities and results, seeking to enhance links and synergies with similar 

initiatives. In order to enhance the visibility of the BATMAX project and to ensure maximum 

attractiveness and engagement of the stakeholders, a series of liaison and networking activities will 

take place within the project life span. This activity will have both a scientific and a business focus and 

seek collaboration and dialogue with different EU-funded projects and initiatives. This will be an on-

going activity that will enable an exchange of views and potential synergies. 

The BATMAX project will maximize its visibility through the Battery Partnership (bepassociaton.eu) 

ǿƘƛŎƘ Ƙŀǎ ǘƘŜ Ǿƛǎƛƻƴ ǘƻ ŜǎǘŀōƭƛǎƘ ƛƴ 9ǳǊƻǇŜ ōȅ нлол ǘƘŜ ǿƻǊƭŘΩǎ ōŜǎǘ ƛƴƴƻǾŀǘƛƻƴ ŜŎƻǎȅǎǘŜƳ ǘƻ ōƻƻǎǘ ŀ 

competitive, sustainable and circular European battery value chain and to drive the transformation 

towards a carbon-neutral society. It will do so by preparing and equipping Europe to commercialise 

the next-generation battery technologies by 2030, enabling zero emission mobility and renewable 

energy storage rollout. The BATMAX project belongs to this initiative and will actively participate in its 

activities and will seek collaboration under its umbrella. 

The main joint activities targeted with other relevant projects might include the exchange of best 

practicesΣ ŜȄŎƘŀƴƎŜ ƻŦ άƭŜǎǎƻƴǎ ƭŜŀǊƴǘέΣ ƻǊƎŀƴƛǎŀǘƛƻƴ ƻŦ Ƨƻƛƴǘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŜǾŜƴǘǎΣ 

facilitating social media presence (sharing, following, re-tweeting, etc.), joint educational activities, 

joint research activities, shared use of research infrastructure as well as the preparation of jointly 

performed market / industry surveys. An initial list of potential projects for collaboration is provided 

in Error! Reference source not found. below. BATMAX consortium partners will select the most 

relevant projects for networking activities indicating the possible synergies and topics for discussion. 

The Coordinator and the Dissemination and Communication Manager of BATMAX project will contact 

the coordinators of the selected projects to discuss potential collaboration with them either from a 

scientific, industrial perspective or to organise joint dissemination and communication activities. The 

first contact is scheduled to take place around month 18 of the project, followed up by thematic 

workshops later on. 

Table 2 List of relevant projects 

Acronym Title Cordis page 

ENERGETIC 
NEXT GENERATION BATTERY 

MANAGEMENT SYSTEM BASED 
ON DATA RICH DIGITAL TWIN 

https://cordis.europa.eu/project/id/101103667 

NEMO 
NExt-generation MOdels for 
advanced battery electronics 

https://cordis.europa.eu/project/id/101102944 

NEXTBMS 
NEXT-generation physics and 

data-based Battery Management 
https://cordis.europa.eu/project/id/101103898 

https://cordis.europa.eu/project/id/101103667
https://cordis.europa.eu/project/id/101102944
https://cordis.europa.eu/project/id/101103898
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Systems for optimised battery 
utilization 

OPERA 

DEVELOPMENT OF OPERANDO 
TECHNIQUES AND MULTISCALE 
MODELLING TO FACE THE ZERO-
EXCESS SOLID-STATE BATTERY 

CHALLENGE 

https://cordis.europa.eu/project/id/101103834 

OPINCHARGE 

OPerando analyses and 
modelling of INterface dynamics 

and CHARGE transport in 
lithium-ion batteries 

https://cordis.europa.eu/project/id/101104032 

UltraBat 
CAPTURING ULTRAFAST 

ELECTRON AND ION DYNAMICS 
IN BATTERIES 

https://cordis.europa.eu/project/id/101103873 

AccCellBaT 
Accelerated Cell- and Battery 

Testing 
https://cordis.europa.eu/project/id/101103628 

FASTEST 
Fast-track hybrid testing 

platform for the development of 
battery systems 

https://cordis.europa.eu/project/id/101103755 

THOR 
Innovative methodology for 

battery testing 
https://cordis.europa.eu/project/id/101103708 

FLEXSHIP 

Flexible and modular large 
battery systems for safe on-

board integration and operation 
of electric power, demonstrated 

in multiple type of ships 

https://cordis.europa.eu/project/id/101095863 

NEMOSHIP 

New modular Electrical 
architecture and digital platforM 

to Optimise large battery 
systems on SHIPs 

https://cordis.europa.eu/project/id/101096324 

ALBATROSS 

Advanced Light-weight BATteRy 
systems Optimized for fast 

charging, Safety, and Second-life 
applications. 

https://cordis.europa.eu/project/id/963580 

HELIOS 
High-pErformance moduLar 
battery packs for sustaInable 

urban electrOmobility Services 
https://cordis.europa.eu/project/id/963646 

LIBERTY 
LIghtweight Battery System for 
Extended Range at Improved 

SafeTY 
https://cordis.europa.eu/project/id/963522 

MARBEL 

MANUFACTURING AND 
ASSEMBLY OF MODULAR AND 
REUSABLE EV BATTERY FOR 

ENVIRONMENT-FRIENDLY AND 
LIGHTWEIGHT MOBILITY 

https://cordis.europa.eu/project/id/963540 

https://cordis.europa.eu/project/id/101103834
https://cordis.europa.eu/project/id/101104032
https://cordis.europa.eu/project/id/101103873
https://cordis.europa.eu/project/id/101103628
https://cordis.europa.eu/project/id/101103755
https://cordis.europa.eu/project/id/101103708
https://cordis.europa.eu/project/id/101095863
https://cordis.europa.eu/project/id/101096324
https://cordis.europa.eu/project/id/963580
https://cordis.europa.eu/project/id/963646
https://cordis.europa.eu/project/id/963522
https://cordis.europa.eu/project/id/963540
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Additionally, networking and collaboration opportunities will be sought with relevant clusters, such as: 

1. Battery Partnership1: the Partnership has the aim to build the best innovation environment in 

the world in Europe by 2030 to support competitive sustainable and circular European battery 

value chain and accelerate the shift to a carbon neutral society. To achieve this, Europe will be 

ready and equipped to commercialise next generation battery technologies by 2030 paving 

the way for the introduction of zero-emission transportation and renewable energy storage.  

2. Battery 2030+2: The BATTERY 2030+ large-scale research initiative is creating a generic toolbox 

for transforming the way we develop and design batteries in Europe. It is part of the EUR 272 

million support from the European Commission to enhance and accelerate battery research 

and production. The projects under the Battery 2030+ umbrella are implementing the 

BATTERY 2030+ research roadmap. BATMAX project intends to collaborate with the Battery 

2030+ initiative and the relevant projects funded under its umbrella. 

 

  

 
1 https://bepassociation.eu/ 
2 https://battery2030.eu/ 
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5. Dissemination reporting, monitoring and evaluation 

TALOS is the leader of WP8: Dissemination and exploitation and thus is responsible for coordinating 

dissemination and communication activities. Nevertheless, all project partners are obliged to 

contribute to the implementation of relevant actions. Partners are responsible for providing necessary 

information about their work and the results achieved and actively participating in the planning, 

execution, and reporting of dissemination and communication activities. During performing any 

dissemination and communication activities, the provisions of the Grant Agreement and the 

Consortium Agreement (cited in Section 8) must be respected. 

5.1. Monitoring and reporting of performed activities 

In order to achieve the successful implementation of the dissemination and communication activities, 

systematic monitoring will be carried out throughout the project. Regular monitoring will allow the 

identification of possible risks and deviations from the Dissemination and Communication Plan and 

relevant performance indicators and the timely planning of any necessary corrective actions to address 

potential implementation problems. Such an approach will improve the overall performance of the 

relevant activities and enable a more efficient evaluation. 

The monitoring will be performed: 

1. Internally on a bi-monthly basis: an online form has been created via Teams for reporting all 

dissemination and communication activities by the partners. The form is available at Microsoft 

Teams and accessible by all partners (see Figure 4 and  Figure 5). 

2. Externally through submission of: 

2.1. Periodic reporting (via SyGMA platform): during periodic reportings, the relevant data 

regarding performed dissemination and communication activities will be filled in on the 

project reporting platform, and WP8 activities will be reported in the Technical Report 

2.2. Deliverables: 

2.2.1. D8.2 ς Periodic report on all performed communication, dissemination and training 

activities, including draft exploitation plans 

2.2.2. D8.3 ς Periodic report on performed communication, dissemination and training 

activities, including updated DEC Plans 

2.2.3. D8.4 ς Final report on all performed communication, dissemination and training 

activities including final exploitation plans. 

2.2.4. D8.5 ς Standardisation assessment report 
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Figure 4. Dissemination reporting via Teams (already registered activities) 
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Figure 5. Dissemination reporting via Teams (online form) 
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5.2. Evaluation of performed activities 

In order to assess the impact of a dissemination and communication activity, the following must be 

evaluated:  

ü Quantity: volume ς e.g. the quantity of people reached via the dissemination activity 

ü Quality: effectiveness ς e.g. how convincing the dissemination action was 

As for the volume, BATMAX project partners will estimate the number of people reached during the 

dissemination action. 

Regarding the effectiveness, a specific ranking will be used, as shown in Error! Reference source not 

found. below (specific KPIs are given in Section 5.3): 

Table 3. Ranking of effectiveness 

RATING PRESENTATION PUBLICATION WEBSITE 

LOW Marginal interest, no questions No references Less than 500 site visits 

MEDIUM Good interest, many questions, 

some new contacts 

Few references Less than 2000 site visits 

HIGH High interest, many questions 

and appreciations, contacts 

and following actions 

Many references More than 4000 site visits  

 

Based on this classification, each dissemination and communication activity's impact will be assessed 

and benchmarked towards the pre-defined KPIs. Benchmarking will be done every 6 months and 

accordingly, specific actions will be suggested by the Dissemination and Communication Manager 

(TALOS) and the current Dissemination and Communication Plan will be updated, if necessary. 

5.3. Key Performance Indicators 

BATMAX partners have identified a series of Key Performance Indicators (KPIs) that have been set as 

targets for dissemination and communication activities. As the current deliverable is a live document, 

these KPIs will be adjusted based on the monitoring and evaluation of the performed dissemination 

and communication actions. Benchmarking of the KPIs will be done every 6 months. As first targets, 

the following KPIs have been defined by the partners and can be depicted in the following table 4. 
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Table 4. KPIs for dissemination and communication activities 

Activity Key Performance Indicator 

Project visual identity (logo) 1 

Project brochure (in English) 2 

Project poster (in English) 2 

Project leaflet (in English) 2 

Project newsletter (in English) 2/yr 

Project press release 2/yr 

Project presentation template 1 

Project presentation 2 

No. of clicks on project website 4000 

No. of unique website visitors 800 

No. of followers on Twitter 400 

No. of followers on LinkedIn 150 

No. of tweets on Twitter 800 

No. of posts on LinkedIn 100 

Articles in industry magazines 2/yr 

Scientific publications in peer-reviewed journals 2/yr 

Articles in popular media 3/yr 

Scientific conference participations 3/yr 

Participation on industrial exhibitions / fairs 2/yr 

Project video 1 video / 200 views 
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6. Exploitation activities 

6.1. Introduction 

The exploitation plan is a strategic tool for the valorisation of the project results and for the creation 

of concrete ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƻƴ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ƻƴ ǘƘŜ ƳŀǊƪŜǘΦ ¢ƘŜ Ǉƭŀƴ ŎƻƭƭŜŎǘǎ 

the project's outcomes, the analysis of their features and potentials, the strategy and rules for their 

exploitation, the intellectual property issues, and the rights management approach. 

The identification of the exploitable results is an ongoing process that will run throughout the project 

lifetime and beyond. Consequently, the exploitation plan is an evolving report that will be periodically 

updated according to the emerging results of the project, the changes in the stakeholders and their 

potential during the project's lifetime. 

6.2. Objectives 

The overall objective of the exploitation plan is to maximize the impact of the project results so that 

they can be used and implemented beyond the project's lifetime. This challenging final goal can be 

expressed as a list of sub-goals to be reached: 

- Reach a synergic approach between communication, dissemination and exploitation in order 

to reach the stakeholders 

- Identify the Key Exploitable Results (KERs) of the project and characterize them 

- Identify exploitation routes for the KERs 

- Select concrete exploitation measures to ensure that results will meet real needs and thus will 

be taken up 

- Reflect on potential barriers / obstacles / risks and identify contingency measures 

- Plan and describe adequate structures safeguarding effective knowledge and intellectual 

property management, helping to create, capture and manage research results. 

 

6.3. Key Exploitable Results for BATMAX project 

KERs are the outputs generated during the project which can be used to create impact, either by the 

project partners of by other stakeholders. Project results can be reusable and exploitable as such (e.g. 

inventions, prototypes, services), or elements (knowledge, technology, processes, networks) that have 

potential to contribute for further work on research and innovation. The following table 5 includes the 

KERs identified for the BATMAX project (also included in the Grant Agreement). 
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Table 5. KERs identified for BATMAX project 

No Title 

KER1 Efficient parametrisation framework for physics-based models through cell lifetime 

KER2 Methodology to produce accurate reduced-order, hybrid and AI-driven models from 

large amounts of synthetic, experimental and operational data 

KER3 Development of new battery system sensorization and provision of drivers and IoT-native 

communication for secure data collection 

KER4 Scalable and performance-optimised system-level digital twin architecture for BMS 

development, online diagnostics and operation optimisation 

KER5 Exploration of emerging opportunities to improved battery utilisation through BATMAX 

innovations 

 

6.4. Methodology 

The BATMAX exploitation strategy is built on a well-defined methodology that assists the partners to 

maximise the use of the project results. The exploitation aims to make use of the results by recognising 

the exploitable results and their stakeholders. Exploitation can be commercial, societal, political or for 

improving public knowledge and action and it can also include recommendations for policy-making or 

standardisation activities. Project partners can exploit the results themselves or facilitate exploitation 

by others (e.g., making results available under licenses). Exploitation is a clearly value driven process 

in the sense that it generates revenues if there are customers available to pay for the new 

ǘŜŎƘƴƻƭƻƎȅκǇǊƻŘǳŎǘΣ ƛǘ ŦǳƭŦƛƭǎ ŜȄƛǎǘƛƴƎ ƎŀǇǎ ŀƴŘ ƛƴŎǊŜŀǎŜǎ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ŘƛǎǘƛƴŎǘƛǾŜ ǎƪƛƭƭ ǎet and 

improves processes, quality, policies, standards, etc. The results can also be used in further research 

activities. 

The BATMAX exploitation methodology is based on a four-step approach according to Figure 6. 
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Figure 6. Exploitation methodology 

 

1. Identification: a list of KERs is prepared, together with the first intention of the partners for 

commercial and non-commercial exploitation, as well as the partners involved (either as owners 

or as partners interested in exploitation) as follows (table 6): 

Table 6. Template table 

Draft list of the Key 

Exploitable Results 

for BATMAX project 

(GA) 

Result type Owner(s) Partner(s) 

interested in 

non-commercial 

exploitation 

Partner(s) 

interested 

in commercial 

exploitation 

     

 

Possible categories for the ŎƻƭǳƳƴ άwŜǎǳƭǘ ǘȅǇŜέ are shown below3 in table 7. 

  

 
3 Categories taken from the Participant Portal ς Continuous Reporting section 
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Table 7. Possible categories 

 

2. Characterization: description of each KER (table 8), together with some specific features either for 

commercial (table 9) or for non-commercial exploitation (table 10) (or both).  

Description of KER: 

Table 8. Description of KER 

Problem Describe the problem of your potential users (e.g. people, companies, 

organisations, industry, etc.) you are addressing. These potential users are your 

άŎǳǎǘƻƳŜǊǎέΦ 

Alternative 

solution 

Describe how the potential users / customers have solved the problem so far 

Description Describe your result and/or solution 

IPR management Describe the background (type / partner) and foreground (type / partner) 

involved and the conditions of use. Describe any patent search, freedom to 

operate analysis performed. 
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Description of commercial exploitation: 

Table 9. Description of commercial exploitation 

Unique Value 

Proposition 

Describe the competitive advantages and the innovative aspects. What does 

your solution do better, what are the benefits considering what your 

users/customers want, how does your solution solve their problem better than 

alternative solutions, what distinguishes the KER from the competition / 

current solutions? (Value Proposition Canvas is available to help) 

Target market Describe the market in which your product/service will be used / can compete. 

What is your target market? Who are the customer segments? 

Early adopters Early adopters are the customers you are willing to address first. They are 

usually the ones that feel the problem harder than all others. 

Competitors Who are your competitors? What are their strengths and weaknesses? 

Go to market How will the KER be used (i.e. made available to customers)? E.g. 

manufacturing of a new product, service provision, direct industrial use, 

technology transfer, license agreement, etc. 

Technology 

Readiness Level 

and Timing 

What is the current TRL level? What is the time to market (i.e. reaching TRL9 

+ product development)? 

 

Description of non-commercial exploitation: 

Table 10. Description of non-commercial exploitation 

Impact In what area do you expect to make an impact? 

Needs What needs might be solved/met thanks to this KER? What are the benefits for the 

target audience / potential users? 

Outputs What outputs will be created? 

Accessibility Where will the outputs be made available during and after the project? 

Target 

audience 

Who are the potential users of your results? 

 

3. Risk assessment: a preliminary risk analysis will be performed with the help of Boston matrix grid 

ǘƘŀǘ ŀƴŀƭȅǎŜǎ ǘƘŜ Ǌƛǎƪ ƎǊŀŘŜ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ ƛƴǘŜǊǾŜƴǘƛƻƴΦ ¢ƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ΨǊƛǎƪ 
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ƎǊŀŘŜΩ ƛǎ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀƴȅ ƎƛǾŜƴ Ǌƛǎƪ ŀƴŘ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǘƘŀǘ Ǌƛǎƪ ƻŎŎǳǊǊƛƴƎΦ Lƴ 

relation to the grade of success of intervention the grid shows whether a risk can be controlled or 

rather should be taken seriously, since it could significantly impact on the success of any particular 

potential exploitable result. This risk assessment will be performed towards the end of the project 

for the final list of KERs. Example risk grades in the following figure 7. 

 

Figure 7 Examples of KER risk analysis: many but controllable risks (on the left) vs fewer but more serious (potentially 
blocking) risks (on the right).  

 

4. Action plan & roadmap to be prepared for each KER and for each partner. The plan will include 

actions to be executed short-term (up to 12 months after the end of the project) and long-term 

(1-3 years after the end of the project). It will also include the roles of the partners involved and 

the list of milestones and KPIs to be used for monitoring the implementation of the actions. From 

the financial perspective, a cost estimation and projected revenues will be included for the 

commercially exploitable KERs together with the resources needed to bridge the investment 

needed to increase the Technology Readiness Level. 
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7. Market outlook - BATMAX Market Analysis Report (M6) 

Market outlook is a critical part of every commercial exploitation of research results. Thorough analysis 

of the macro-environment is necessary in order to identify potential opportunities as well as threats 

and to understand the political, legal, regulatory, environmental and social framework where the 

exploitation will take place. The current market outlook will be updated for the subsequent 

deliverables of the BATMAX project. 

7.1. The Macro-Environment Perspective 

Markets are continuously affected by regional and global drivers and trends. Hence, it is of paramount 

importance to analyse and assess the impact exert by the various aspects of the macro-environment 

on the BATMAX Project and its relevant markets. In this section, an analysis of the Political, Economic, 

Social, Technological, Environmental and Legal/Regulatory (PESTEL1) aspects and how these are 

affecting the BATMAX Project is presented.  

Political factors: 

The EU's political and regulatory framework and incentives play a crucial role in shaping the 

development of the battery industry in the region. The following policies illustrate the EU's 

commitment in providing a sustainable and competitive battery market while addressing 

environmental concerns and promoting clean energy solutions:  

1. Clean Energy Policies: 

¶ European Green Deal2: The European Green Deal serves as EU's long-term growth 

strategy to make Europe climate-neutral by 2050. To achieve this, a reduction of at 

least 55% CO2 emissions by 2030 compared to the levels of 1990 is aimed. This 

transformation includes sustainable and accessible transportation, with the European 

Commission (EC) proposing more ambitious CO2 emission reduction targets for new 

cars and vans, including a 55% reduction in car emissions and a 50% reduction in van 

emissions by 2030, ultimately reaching zero emissions for new cars by 2035. The EC 

also focuses on expanding the market for low- and zero-emissions vehicles and 

ensuring adequate charging infrastructure. Starting in 2026, road transport will be 

included in emissions trading to incentivise cleaner fuel use. Additionally, carbon 

pricing and sustainable aviation fuels are proposed for the aviation sector, and carbon 

pricing will be extended to the maritime sector, encouraging cleaner practices and 

onshore power in major ports to reduce polluting fuel use. 

¶ Electric Vehicle (EV) Promotion: Various European Union Member States have 

implemented strategies aimed at incentivising the uptake of EVs. These measures 

include attractive incentives such as subsidies, tax decreases, and reduced registration 

fees, all with the aim of encouraging individuals to switch to electric vehicles. 
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2. Trade Policies: The EU engages in trade negotiations with other countries and regions, 

influencing the import and export of battery materials and finished products. Trade 

agreements with resource-rich countries can impact the supply chain for critical battery 

materials. The EU imposes import tariffs on certain goods, which can affect the cost and 

availability of batteries and related components from outside the EU. According to Politico3, 

the European Commission has commenced an investigation into subsidies related to Chinese 

imports, specifically targeting Chinese electric vehicles. European Commission President 

Ursula von der Leyen instigated this investigation, expressing worries about the oversaturation 

of worldwide markets with less expensive Chinese electric cars, as it is evident that Chinese 

cars low prices, are artificially maintained through substantial Chinese State subsidies, which 

the EU perceives as distorting fair competition and disrupting their market. Given China's 

dominant role in producing battery technology for environmentally friendly vehicles, the EU is 

worried about the potential detrimental impact on its own industry, particularly given the 

rapid expansion of the global electric vehicle market. 

3. Energy Storage Incentives4: The EU encourages the integration of energy storage systems, 

including batteries, into the electricity grid. Policies promote grid stability and flexibility 

through the use of energy storage technologies which are recognised as a critical flexibility 

solution. It can help balance electricity demand and supply, reduce price fluctuations, 

empower consumers to manage energy consumption efficiently, and facilitate the 

electrification of various sectors, including buildings and transportation. 

4. Circular Economy Action Plan, CEAP5: European Union emphasises measures to enhance the 

circularity of batteries, prioritizing recycling and waste reduction for a more sustainable 

battery industry. The primary objective of this initiative is to ensure that batteries available in 

the EU market adhere to sustainability standards, exhibiting circularity, high performance, and 

safety throughout their entire life cycle. The stipulations for batteries, spanning industrial, 

automotive, electric vehicle, and portable varieties, encompass responsible material sourcing, 

restricted usage of hazardous substances, minimal recycled material incorporation, 

consideration of carbon footprint, adherence to performance and durability criteria, 

appropriate labelling, and meeting prescribed collection and recycling objectives. This battery-

focused action plan is a component of the broader CEAP 2020, which includes diverse sectors 

and endeavours aimed at advancing the concept of a circular economy within the EU. 

Through the next generation of Battery Management Systems, the BATMAX Project will greatly 

contribute to addressing supply chain challenges in the battery industry by optimizing resource 

utilisation, enhancing battery performance, improving energy efficiency, reducing waste, providing 

transparency, enabling demand forecasting, and ensuring safety. 

Economic factors:  

1. EU Battery Alliance: The European Battery Alliance was introduced by the European 

Commission in October 2017 to address the industrial complexities associated with battery 

manufacturing. The motivation behind this effort stems from the anticipation of the battery 

ƳŀǊƪŜǘϥǎ Ǝƭƻōŀƭ ŀƴƴǳŀƭ ǾŀƭǳŜ ǎǳǊƎƛƴƎ ǘƻ ŎƛǊŎŀ ϵнлл ōƛƭƭƛƻƴ ōȅ нлнрΦ /ǊŜŀǘƛƴƎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ 
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domestic battery production network is seen as vital for Europe to successfully transition to 

clean energy and uphold its competitiveness within the industry. The European Battery 

Alliance's industrial development program, known as EBA250, is overseen by EIT InnoEnergy. 

EBA250 is a collaborative community comprised of over 800 industrial and innovation 

stakeholders, spanning the entire spectrum from mining to recycling. Their shared goal is to 

foster the growth of a robust and competitive European battery industry. 

 

2. Investment in Research and Innovation 

The BATTERY 2030+6 initiative represents a comprehensive and forward-looking roadmap for 

battery research in Europe. Its primary objective is to revolutionise the way we develop and 

design high-performance, long-lasting, safe, sustainable, and affordable batteries for various 

practical applications. This initiative is in direct support of the urgent need to establish 

European battery cell manufacturing capabilities. The roadmap takes a chemistry-neutral 

approach, meaning it is not limited to existing lithium-based battery technologies. Instead, it 

aims to transcend current chemistries and covers both post-lithium batteries and potential 

future, yet-to-be-discovered battery chemistries. 

BATTERY 2030+ outlines three overarching research themes: 

¶ Accelerated Discovery of Battery Interfaces and Materials: This theme focuses on 

developing tools and platforms for rapidly discovering new battery interfaces and 

materials. It includes Battery Interface Genome (BIG) and Materials Acceleration 

Platform (MAP). 

¶ Integration of Smart Functionalities: Research in this theme explores embedding smart 

functionalities in batteries, such as sensing and self-healing capabilities. 

¶ Cross-Cutting Areas: These areas address aspects crucial to the overall success of 

battery development, including manufacturability and recyclability. 

BATTERY 2030+ represents a coordinated, pan-European effort to push the boundaries of 

battery research. Its ambitious goals extend beyond existing battery technologies, fostering 

innovation in materials, design, and functionality. This initiative seeks to address pressing 

societal and environmental challenges by accelerating the development of sustainable and 

high-performance batteries. The objectives of BATMAX project are aligned with BATTERY 

2030+ initiative objectives. 

Horizon Europe7, and the BATT4EU Partnership: the European Union's Horizon program for 

research and innovation, serves as a substantial funding source for projects dedicated to 

tackling worldwide issues such as climate change, the transition to clean energy, and 

ǎǳǎǘŀƛƴŀōƭŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΦ Lǘ ǇǊƻǾƛŘŜǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵфрΦр ōƛƭƭƛƻƴ ƛƴ ŦǳƴŘƛƴƎ ǘƻ ŎƻƴǎƻǊǘƛŀ 

engaged in research and innovation endeavours. Within the framework of Horizon Europe, the 

.!¢¢п9¦ tŀǊǘƴŜǊǎƘƛǇ Ƙŀǎ ōŜŜƴ ŜǎǘŀōƭƛǎƘŜŘΣ ōŀŎƪŜŘ ōȅ ŀ ŘŜŘƛŎŀǘŜŘ ōǳŘƎŜǘ ƻŦ ŎƛǊŎŀ ϵм ōƛƭƭƛƻƴΦ 

This partnership assumes a pivotal role in advancing the goals of the R&I program, particularly 

in the realm of batteries and energy storage technologies. It represents a significant initiative 

https://battery2030.eu/research/roadmap/
https://bepassociation.eu/funding-opportunities/horizon-europe/
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aimed at propelling innovation and research within battery-related domains to confront 

critical global challenges. 

European Battery Innovation project8: Prospective growth is predicted through 

advancements in battery chemistries, supported by initiatives such as the European Battery 

Innovation project. This project, backed by 12 nations with up to ϵ2.9 billion in funding, aims 

to stimulate private investment. Germany is at the forefront of this expansion, with plans for 

the first European lithium-ion cell gigafactory by SVOLT Energy Technology in Saarlouis, 

scheduled to initiate production by the end of 2023. 

Investment and Expansion: In 2020, the European Investment Bank (EIB) provided a ϵ480 

million loan to LG Chem Wroclaw Energy for establishing a lithium-ion battery production 

facility in Europe. This facility is projected to cost around ϵ1.5 billion and have an annual 

production capacity of over 35 GWh. 

Manufacturer Boost: Swedish company Northvolt secured $2.75 billion in June 2021 to expand 

its battery factory in Northern Sweden, catering to the increasing demand for electric vehicles. 

A significant contract was signed with Volkswagen, amounting to $14 billion for electric vehicle 

battery supply over a decade. 

Tax Incentives9: Tax incentives for purchasing an EV are provided by many European countries 

and some of the examples are given below: 

¶ Austria offers VAT deductions based on the EV's purchase price, full VAT deduction for 

ǾŜƘƛŎƭŜǎ ǳƴŘŜǊ ϵплΣлллΣ ǊŜŘǳŎŜŘ ŘŜŘǳŎǘƛƻƴǎ ŦƻǊ ǇǊƛŎƛŜǊ 9±ǎΣ ƻǿƴŜǊǎƘƛǇ ŀƴŘ Ǉƻƭƭǳǘƛƻƴ 

tax exemptions, and tax incentives for businesses and employees with zero-emission 

company cars. Private buyers of qualifying EVs receive bonuses, and charging 

infrastructure incentives are also available. 

¶ Belgium provides tax advantages and exemptions for EVs and fuel cell electric vehicles 

(FCEVs) in different regions. These include base tax rates, complete tax exemptions, 

reduced VAT rates for electricity, and benefits for company cars. Maximum deductible 

expenses apply to low-emission vehicles, and minimal annual benefits in kind are set 

for certain EVs. 

¶ Germany offers tax exemptions for EVs and FCEVs registered by 2025, reduced yearly 

circulation tax for low-emission vehicles, and bonuses based on the net list price of 

new vehicles. Funding applications will be limited to private individuals starting in 

2023, with further reductions and stricter criteria from 2024.  

¶ Greece encourages eco-friendly vehicles with reduced registration and circulation 

taxes for low-emission vehicles, exemptions from certain taxes for cars emitting low 

CO2, and tax benefits for low-emission BEVs and PHEVs. Cashback incentives are also 

available, including rewards for scrapping old vehicles or young buyers.  
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Sociocultural factors10: 

Regarding the potential adoption of EVs, 70% of European drivers are open to the idea of purchasing 

an EV as their next vehicle. In terms of what drives this consideration, the leading incentive for those 

contemplating the shift to EVs is the environmental advantages provided by emission-free vehicles. 

Specifically, 49% of respondents view these environmental benefits as a compelling factor. EV driver 

satisfaction is notably high, with 89% of EV drivers stating that switching to an EV was the right 

decision. Additionally, 74% of EV drivers feel more relaxed, and 77% find EVs smoother to drive than 

Internal Combustion Engine (ICE) vehicles. An impressive 97% of EV drivers found the transition from 

ICE to EV either "as expected" or "easier," indicating a positive experience for those making the switch. 

A significant majority (70%) of motorists who own EVs report that the range autonomy of their EV is 

better than expected before purchase, countering the misconception that EVs offer limited driving 

range. Sustainability remains an essential factor for drivers, as nearly 85% of all surveyed drivers, both 

EV and ICE, place value on being environmentally friendly. Electric driving is portrayed as enjoyable 

and desirable, with 89% of European EV drivers expressing satisfaction with their EV experience, and 

78% agreeing that it exceeded their expectations. Over one-third (34%) of EV drivers made the switch 

due to the advanced technology offered in electric cars, highlighting the significance of these features 

in enhancing the driving experience. Nearly one-third (31%) of ICE drivers considering an EV conversion 

are attracted by the advanced technology in electric cars, emphasising its role in driving the electric 

revolution. 

Technological factors: 

Battery technology evolves rapidly with an extension beyond the dominance of lithium-ion (Li-ion) 

batteries. An article by TechNavio5 states that from 2019 to 2024 81.77% of the rechargeable battery 

market will be driven by Li-ion batteries. According to S&P29 key advancements in battery technology 

include: 

1. Enhanced Specific Energy and Energy Density: Novel battery technologies boast improved 

specific energy and energy density. This translates to the capacity to store more energy in 

relation to volume or weight. This feature is particularly essential for applications like EVs, as 

higher energy density facilitates extended driving ranges. 

2. Extended Lifespan: Advanced batteries are designed for extended durability, permitting a 

greater number of charge and discharge cycles before experiencing a substantial decline in 

capacity. This extended lifespan plays a crucial role in lowering replacement expenses, 

particularly in the electric vehicle (EV) sector. 

3. Enhanced Safety: Safety considerations, particularly within the EV industry, are of high 

importance. Emerging battery technologies prioritize enhanced safety measures, including 

reduced flammability risks. These safety improvements are vital for encouraging the 

widespread acceptance of EVs. 

4. Faster Charging: A multitude of next-generation batteries are capable of swift charging, 

diminishing the time required to achieve a full battery charge. This aspect is pivotal for the 

convenience and increased adoption of EVs. 
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5. Reduced Levelized Cost of Energy (LCOE): The progress in battery technology contributes to 

the reduction of the levelized cost of energy. This renders energy storage solutions more 

economically feasible, particularly within grid applications. 

Legal & Environmental factors: 

In 2021, the EU Commission introduced the Fit for 5511  proposals, aiming for a 55% reduction in 

emissions by 2030, including a proposal to ban internal combustion engine (ICE) powertrains by 2035. 

Despite initial opposition, the European automotive industry embraced rapid electrification and 

became a driving force for it. The European Commission is also in the process of negotiating the 

Alternative Fuels Infrastructure Regulation (AFIR) proposal (document COM (2021) 559). This 

regulation mandates EU member states to establish charging infrastructure for heavy-duty vehicles, 

facilitating domestic and international freight transport.  

Regarding the European Green Deal and Fit for 55 on September 2023, the Council adopted its position 

on the Euro 7 regulation, which aims to the type-approval of motor vehicles, engines, and related 

components with regard to emissions and battery durability. This regulation aimed to establish more 

suitable limits for vehicle emissions and further reduce air pollutant emissions from road transport. 

The Council's position struck a balance between demanding emissions requirements and the need for 

additional industry investments, particularly as European car manufacturers transitioned towards 

producing zero-emission cars. 

In 2023, notable advancements concerning CO2 emission standards for new automobiles and vans 

within the European Union (EU) transpired: 

1. Stringent CO2 Reduction Targets: The Council approved a regulation establishing more 

rigorous CO2 emission performance criteria for new cars and vans. These updated regulations 

encompass the following objectives: 

¶ Decreasing CO2 emissions by 55% for new cars and 50% for new vans between 

2030 and 2034 compared to 2021 levels. 

¶ Achieving a 100% reduction in CO2 emissions for both new cars and vans starting 

from 2035. 

2. Incentive Framework for Zero- and Low-Emission Vehicles (ZLEV): A regulatory incentive 

system for ZLEV will be operative from 2025 until the conclusion of 2029. Manufacturers that 

fulfil specific benchmarks in ZLEV sales can be eligible for less stringent CO2 emission targets. 

The established benchmark is fixed at 25% for cars and 17% for vans. 

3. Acknowledgment of E-Fuels: The regulation encompasses a reference to e-fuels, along with a 

proposal for registering vehicles running exclusively on CO2-neutral fuels beyond 2035, 

conforming to EU law and climate neutrality goals. 

The Council12 has approved a novel regulation concerning batteries and waste batteries, covering all 

phases of a battery's existence, ranging from manufacturing to recycling. This directive pertains to a 

wide spectrum of batteries, including portable batteries, electric vehicle batteries, industrial batteries, 

https://www.google.com/search?q=fit+for+55&oq=Fit+for+55&aqs=chrome.0.0i512l2j0i20i263i512j0i512l7.5657j0j7&sourceid=chrome&ie=UTF-8
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and batteries used in lightweight transportation, such as e-bikes and e-scooters. This regulation 

promotes circular economy by instituting end-of-life requirements, setting targets for collection, 

material recovery goals, and expanded producer responsibility.  

Manufacturers will be obliged to recover discarded portable batteries, with targets set at 63% by the 

conclusion of 2027 and 73% by the culmination of 2030. Specific objectives are laid out for discarded 

batteries employed in lightweight transportation. The regulation outlines targets for recuperating 

lithium from discarded batteries, aspiring to reach 50% by the close of 2027 and 80% by the conclusion 

of 2031, with the potential for adjustments contingent on market dynamics. The regulation also, 

stipulates obligatory minimal percentages of recycled materials for industrial, starting, lighting, and 

ignition (SLI) batteries, as well as electric vehicle batteries. These requirements pertain to cobalt, lead, 

lithium, and nickel. Batteries must be accompanied by documentation confirming their recycled 

content. Recycling efficiency benchmarks are introduced, focusing on nickel-cadmium batteries and 

other discarded battery types. By 2027, portable batteries integrated into appliances must be designed 

to be detachable and replaceable by end-users. The regulation strives to enhance the internal battery 

market and foster equitable competition through safety, sustainability, and labelling prerequisites. 

Labelling requirements for batteries, comprising information regarding components and recycled 

content, are set to come into effect by 2026, alongside the introduction of an electronic "battery 

passport" and QR code by 2027. Operators are mandated to adhere to rigorous due diligence rules to 

validate the origins of raw materials utilised in batteries, with exemptions in place for small and 

medium-sized enterprises (SMEs). This regulation is crafted to diminish environmental and societal 

ramifications at every stage of a battery's existence. It will supersede the prevailing 2006 batteries 

directive, facilitating the development of a circular economy for batteries amid surging demand, 

especially in the realm of electric mobility. 

Renewable Energy Regulations: 

The Renewable Energy Directive (Directive (EU) 2018/2001)13 sets a target of achieving a 32% 

proportion of renewable energy by 2030. In 2021, the recorded proportion of renewable energy share 

was 21.8% which falls significantly short of this goal. As a result, countries must escalate their efforts 

to surpass the baseline. In 2021, the Commission proposed amending the Renewable Energy Directive 

to increase the target to 40%, with the subsequent REPowerEU plan in 2022 raising it even further to 

45%. 
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Battery Regulations: 

¶ EU Battery Regulation Proposal: In December 2020, the European Commission 

proposed a comprehensive regulation (COM/2020/798) for batteries, aiming to create 

a sustainable battery ecosystem. It outlines rules for the design, production, labelling, 

and disposal of batteries. It also includes requirements to reduce the environmental 

footprint of batteries throughout their life cycle. After negotiations between the 

European Parliament and the Council, a revised text was agreed upon in December 

2022. Notable changes include the inclusion of light means of transport like e-bikes 

and e-scooters and strengthened due diligence requirements. 

¶ Regulation (EU) 2023/154230, adopted on July, 2023, addresses batteries and waste 

batteries in the EU. It focuses on sustainability, safety, labelling, and information 

requirements for batteries. It establishes extended producer responsibility guidelines, 

waste battery handling, and reporting standards. Battery due diligence obligations are 

imposed on economic operators. Furthermore, the regulation encourages 

environmentally friendly public procurement of batteries and associated items. This 

revision updates the battery regulatory framework and conforms with several 

European Commission efforts aimed at enhancing electric mobility adoption, carbon-

neutral energy storage, and a sustainable battery supply chain. The regulation was 

officially published in July, 2023 and it will apply from February 2024, except for some 

provisions. In particular, the regulation's chapter concerning the management of 

waste batteries will apply from August 2025. 

In conclusion, it is evident that in EU there is a strong political force moving forward to non-fossil-

based energy and net zero emissions targets thus enabling the drastic reduction of GHG emissions by 

2030. This is already regulated by setting agreed targets in achieving abandonment of diesel/petrol 

internal combustion engines and replacement with electric motors and integrating energy storage 

within the electric grids in order to balance the fluctuation of energy production from RES. To this end, 

it is evident that the Electric Vehicle market and the RES storage market are those markets most driving 

growth in the battery market. Managing the efficient operation of a battery (which is the objective of 

the BATMAX Project) will enhance both the range of EVs but also will extend the lifecycle of batteries 

thus reducing the price of EVs and RES storage.  

7.2. Market Drivers and Outlook 

Market Drivers: 

Over the last five years, battery demand and production have increased dramatically. This is due to a 

rise in demand for electric vehicles, renewable energy storage systems, and portable electronic 

devices.  Electric vehicles are the main driver of battery demand with many states setting targets to 

remove the internal combustion engine vehicles (ICEV) from the market and create opportunities for 

electric vehicles. There are various types of batteries in the battery market, with the major type being 

the lithium-ion battery, which is commonly used in electric vehicles. Furthermore, renewable energy 

storage is another fast-ƎǊƻǿƛƴƎ ŦŀŎǘƻǊΣ ŘǳŜ ǘƻ ǘƘŜ ǿƻǊƭŘΩǎ ǳǊƎŜ ǘƻ ǊŜƭȅ ƻƴ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎ 
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(RES) such as wind and solar. Insufficiencies in grid structures, capacities and performance as long as 

the difficulty of predicting mainly photovoltaic energy output in line with abrupt weather fluctuations, 

necessitate the integration of energy storage system to the grid. 

According to McKinsey and the Global Battery Alliance14 by year 2030, it is expected that circa 88% of 

ǘƘŜ ōŀǘǘŜǊƛŜǎ ǇǊƻŘǳŎŜŘ ǿƛƭƭ ǎŜǊǾŜ ǘƘŜ 9± ƳŀǊƪŜǘΣ ф҈ ǘƘŜ w9{ ǎǘƻǊŀƎŜ ƳŀǊƪŜǘ ŀƴŘ о҈ ǘƘŜ ŎƻƴǎǳƳŜǊǎΩ 

electronics market. Hence, the main driver of the battery market will be the EVs market. This is 

equivalent to 4.700GWh by year 2030 as compared to approximately 700GWh production last year 

with an anticipated CAGR of 33%. China will be at the forefront of this market, estimated to produce 

more than 40% of the global demand for batteries, followed by the EU with 24% production share and 

the US with 18% of market share. Therefore, the 9¦ ƛǎ ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ ŎƘŀƭƭŜƴƎŜ /ƘƛƴŀΩǎ ƭŜŀŘƛƴƎ Ǉƻǎƛǘƛƻƴ, 

holding almost a quarter of the global market. As forecasted by McKinsey, the value of the Li-ion 

battery market is expected to reach globally $400 billion by year 2030, which implies that the EU is 

looking forward to a market size of almost $100 billion.  

The unprecedent high growth rate but also the large size of this industry present both threats and 

opportunities for the various players of the ecosystem. Threats are generated by the strict 

environmental responsibilities of battery manufacturers including lifecycle management of chemicals 

and rare earth elements and commercial opportunities arise mainly from the vast growing EV market.  

Market size: 

In this section, we will analyse the market volume, value and growth rate and also present forecasts 

of the battery market on a Global and European scale. 

Value: 

In Figure 8, we illustrate the Global market for electric batteries based on two different market reports 
15, 16. As shown, in 2021 the average global value of electric batteries was $98 billion and was estimated 

to rise to $389 billion by 2030. Furthermore, the average Compound Annual Growth Rate (CAGR) 

estimated from these reports ranges from 14% to 17%. Regarding the European battery market (see 

Figure 9), a similar pattern is observed based on the market reports 17, 18. The European market was 

$26 billion in 2021 and is expected to growth to $90 billion in 2030. The CAGR for the analysed period 

was estimated by Inkwood Research17 to be 15.8% and by Next Move Strategy18 to be 17.1%.  

Volume:  

The Global battery volume is experiencing a substantial growth as shown in Figure 10. Bloomberg New 

Energy Finance19 predicts that in 2030 the global battery volume will be 2000 GWh while the McKinsey 

in cooperation with the Global Battery Alliance report predicts a 4700 GWh. According to the EV 

market reports20 findings, the European battery production is expected to grow significantly, with 

projected capacities of 238 GWh in 2025, 413 GWh in 2027, and 773 GWh in 2030, compared to 69 

GWh in 2022. These capacity figures encompass projects that have made progress in terms of funding 

and construction permits. Moreover, if ongoing projects proceed as anticipated, the potential capacity 

https://statzon.com/insights/global-battery-market
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could expand even further, potentially reaching 286 GWh in 2025, 616 GWh in 2027, and an impressive 

1,395 GWh in 2030. Similar growth in the European battery market is predicted by PwC Strategy & 

Germany21, with projected values of 435GWh in 2025 and 880GWh in 2030. The predicted exponential 

growth of these reports can be seen in Figure 11. 

 

Figure 8. Global Battery Market Value forecast 

 

 

Figure 9. European Battery Market Value forecast 
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Figure 10. Global Battery Market Volume forecast 

 

Figure 11. European Battery Market Volume forecast 

In conclusion, it is evident that there is a substantial European battery market size which is growing 

with double digit compound annual growth rate, and this presents an opportunity for all players in the 

battery manufacturing industry. The BATMAX Project is aiming to develop an innovative Battery 

Management System (BMS) that will prolong battery life and enhance the overall efficiency and 

sustainability of this rapidly expanding market. In the sections to follow, we present BMS market 

particulars.  
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Battery Management Systems BMS market 

The global BMS market, as assessed by Allied Market Research5, was valued at $7.5 billion in 2022. It 

is predicted to reach $41 billion by 2032, representing a projected CAGR of 19.1% from 2023 to 2032. 

BMS technology holds a vital role in the controlling and monitoring of battery packs, ensuring their 

secure and effective functioning. It offers critical protections against issues such as overcharging, 

overheating, and excessive discharging, all of which are crucial considerations in the design of lithium-

ion batteries. As evidence, the BMS global market value was circa 6.4% (Y2022) of the battery market 

value and it is expected to grow to a 7.5% of this market by Y2032. There is a substantial expansion of 

the BMS market, which underscores the growing significance of battery technology across diverse 

applications, including electric vehicles, renewable energy systems, and consumer electronics, all of 

which prioritize safety and efficiency as of paramount concern. The market is also profiting from the 

adoption of cloud-connected BMS, the rising demand for renewable energy, and the surging popularity 

of e-bikes and e-scooters. 

The Asia-Pacific region provides a dynamic BMS market landscape. China, the world's largest electric 

vehicle (EV) market, provides substantial BMS demand, backed by government incentives and a robust 

domestic manufacturing sector. Japan, known for its technological competence, has invested 

significantly in EV and hybrid vehicle technology, creating a substantial market for advanced BMS 

solutions. India has seen a surge in EV adoption, thanks to government initiatives and private 

investments, driving up the need for BMS systems. South Korea, home to major battery manufacturers, 

relies on BMS solutions to ensure lithium-ion battery performance and safety. Additionally, other Asia-

Pacific countries like Australia and Malaysia are experiencing growing EV adoption, further boosting 

BMS demand.  

European Electric Vehicle BMS market 

The European BMS market is currently valued at approximately $0.83 billion and is expected to 

increase to about $4.44 billion within the next five years, experiencing a robust CAGR exceeding 30% 

during the projected period, as reported by Mordor Intelligence6. As evidence, the BMS EU market 

value was circa 3% (Y2022) of the battery market value and it is expected to grow to a 18% of this 

market by Y2032. Thus, BMS has a significant growth path in the coming years in the EU battery 

market. This growth is primarily attributed to the stringent targets for reducing emissions, which are 

driving substantial investments in the electric mobility sector. Governmental initiatives and incentives 

aimed at encouraging the adoption of electric vehicles are further propelling this trend. In this context, 

BMS plays a fundamental role by overseeing and ensuring the efficient and secure utilization of energy 

in battery pack cells. This is especially crucial as the demand for electric vehicles and energy storage 

solutions continues to rise. Additionally, the increasing power requirements resulting from features 

like start/stop functionality, electric power steering, and electric braking systems have heightened the 

importance of Intelligent Battery Management Systems (IBMS). These IBMS solutions are progressively 

gaining popularity among automotive manufacturers. 

file:///C:/Users/User/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/JED20DV2/5.%09https:/www.alliedmarketresearch.com/battery-management-system-market-A06637
file:///C:/Users/User/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/JED20DV2/6.%09https:/www.mordorintelligence.com/industry-reports/europe-electric-vehicle-battery-management-system-market


                                                      

Page 48 of 93 

Advanced batteries come equipped with a specially developed BMS that meticulously monitors critical 

system parameters, such as such as voltage, current, temperature, state of charge, and state of health, 

to ensure optimal performance, safety, and longevity. A recent example of investing in advanced BMS 

comes from the Chinese company Airways which announced an expansion of its European Tech Center 

in Munich, focusing on improving IT tech services and optimizing load management for 12V onboard 

batteries. Additionally, Airways plans to introduce enhanced language versions of all operating systems 

to meet the growing demand for advanced battery management systems in the European market. 

Another considerable investment was done by Switzerland's Designwerk Technologies AG, that 

introduced a new generation of batteries with increased capacity options, offering 125 kilowatts and 

250-kilowatt hours, designed for use in trucks and various commercial vehicles, both for on- and off-

road applications.  

Applications 

The BATMAX BMS technology is poised for substantial growth in the electric vehicle sector and various 

other applications. The BATMAX project strategically concentrates on four distinct use-case application 

areas for batteries, namely Waterborne, Non-road mobile machinery, Heavy-duty vehicles, and 

Stationary Storage. In the coming sections, we provide a market overview of these four use-cases. 

Heavy-duty-vehicles7: Concerning heavy-duty vehicles, which contribute to about 25% of EU CO2 

emissions from road transport and 6% of total EU emissions. A significant 15% reduction in average 

CO2 emissions from new trucks is aimed by 2025 and 30% by 2030 compared to the reference period. 

In 2021, diesel-fuelled trucks maintained their dominance, constituting a significant 95.8% of newly 

registered heavy-duty vehicles, accounting for circa 255.000 units. On the other hand, alternative fuels 

like LPG, biofuels, and ethanol held a 3.6% share, equivalent to ca 10.000 units, while battery electric 

trucks (BETs) occupied a smaller portion at 0.5%, totalling 1.240 units. The demand for electric medium 

and heavy commercial vehicles is projected to grow by approximately 26.6% annually. Global sales of 

electric trucks are predicted to experience substantial growth, potentially reaching multiple times their 

current figures. 

Stationary battery storage: The energy storage systems market in Europe8 is rapidly growing, with an 

estimated annual installation of 245 GWh of batteries until 2030. Predictions suggest that the total 

cost of Li-Ion batteries will decrease by more than half by 2030, and the stationary battery storage 

market will reach $60 billion. This growth presents both opportunities and challenges. Economic 

viability is of concern across countries due to unclear business cases and uncertain energy prices. Lack 

of data and regulatory complexities also impact energy storage systems. Regulations are still evolving, 

with obstacles like complex permits and uncertain tariff systems.   

Waterborne: the global electric boats market is projected to grow at a CAGR of 10.4% during the 

forecasted period, with a market value predicted to rise from $5.6 billion in 2023 to $15.1 billion by 

2033, according to Future Market Insights9 research. This growth is propelled by factors including 

increased seaborne commerce, a thriving marine tourism sector, and stringent pollution reduction 

regulations. Nonetheless, obstacles like the high cost of electric propulsion systems and limited battery 

https://www.acea.auto/fuel-cv/fuel-types-of-new-trucks-diesel-95-8-electric-0-5-alternative-fuels-3-6-share-full-year-2021/
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capacity in speedboats are constraining demand. Government support, technological advancements, 

and expanding charging infrastructure are expected to enhance growth prospects. The focus on 

curbing emissions and promoting eco-friendly boats aligns with market expansion, as does the push 

for reduced GHG emissions in the freight industry. Additional drivers encompass the rising need for 

waterborne transportation, increasing recreational boat rentals, growing incomes, urbanization, 

military spending, and advancements in energy storage technologies. The electric boats market is in 

its early stages, offering ample room for further expansion through innovation and government 

environmental initiatives. The electric boat and ship market is influenced by the expansion of maritime 

tourism and seaborne trade, predicted to achieve a CAGR of 10.4%. This trajectory is anticipated to 

elevate the market value from $5.6 billion in 2023 to approximately $15.1 billion by 2033. The 

profound importance of the shipping industry to the global economy, combined with escalating 

environmental concerns, underscores the substantial growth potential within this market.  

Non-road mobile machinery (NRMM): Beltrami et al., 202110 showed that electrical power trains have 

been used in specialized NRMM (e.g., in mines) for a long time. (M. Sparrevik, X. Qiu, R.A. Stokke et al., 

2023)11. It is noticeable that over the last five years, air pollution emission profiles seemed to have 

levelled out, and moreover, no decrease has been observed for global GHG emissions over the entire 

period. Thus, further reduction in emissions from NRMM may not be feasible by developing current 

engine technology. Therefore, future progress requires a shift in propulsion technology from fossil 

fuels to other energy sources, such as renewable electricity, biogas or hydrogen. 

Having presented the battery market macro-environment drivers and trends, we continue by 

summarising outcomes for external opportunities and threats as below:  

7.3. Opportunities and Threats 

Opportunities: 

1. High Battery Demand: The increasing demand for electric vehicles (EVs) and renewable energy 

storage in Europe has led to an increase in battery production, creating a strong market for 

BMS. 

2. EV Market Growth: The EV market is a significant driver of battery demand, and Europe is 

actively transitioning toward EVs, presenting a substantial opportunity for BMS integration and 

innovation. 

3. Regulatory Framework: The EU has established comprehensive battery regulations and 

renewable energy targets, providing a clear regulatory framework for BMS development and 

implementation. 

4. Market Potential: The battery market is projected to grow significantly, with a substantial 

focus on EV batteries. Europe is poised to capture a significant share of this market, offering 

growth prospects for BMS. The EU aims to be a major player in the battery market, with a 

potential market size of nearly $100 billion by 2030 and a CAGR of circa 17%. This growth offers 

opportunities for BMS providers to expand their market share 
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5. BMS Innovation: The evolving battery market demands continuous innovation in BMS 

technology to enhance safety, efficiency, and longevity, presenting opportunities for research 

and development. 

6. Sustainable Battery Ecosystem: The EU's focus on sustainability aligns with the development 

of a sustainable battery ecosystem, offering opportunities for BMS solutions that support 

environmental goals. 

Threats: 

1. Market Competition: The battery and BMS market are highly competitive, with global leaders 

enjoying substantial state aid, from countries like China. Competition may pose great 

challenges for EU-based BMS providers. 

2. Regulatory Complexity: Evolving regulations can add complexity to BMS development and 

compliance, requiring continuous adaptation to changing standards. 

3. Supply Chain Vulnerability: The global supply chain for critical battery materials may face 

disruptions, affecting battery production and, subsequently, BMS availability. 

4. Technological Shifts: Rapid advancements in battery technologies may require BMS providers 

to adapt quickly to new chemistries and integration methods. 

5. Alternatives: The battery and BMS market face competition not only from other battery 

technologies but also from emerging alternative power options like hydrogen fuel cells. The 

growing attention and investment in hydrogen-based solutions may divert focus and 

resources, away from traditional battery technologies. 

6. Renewable Energy Gap: While renewable energy storage is growing, Europe currently falls 

short of its renewable energy targets. This gap may affect the growth of BMS solutions in the 

renewable energy sector. 

7. Battery Production Capacity: Despite growing demand, there may be limitations in battery 

production capacity, potentially affecting the availability of batteries for BMS integration. New 

generation BMS system may require advanced batteries to be hosted.  
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ƘƛƎƘƭȅ ŀũŜŎǘŜŘ ōȅ ǘƘŜ ōŀǧŜǊȅ ǘŜŎƘƴƻƭƻƎȅΦ

bŜȄǘπƎŜƴŜǊŀǝƻƴ ōŀǧŜǊƛŜǎ ŀǊŜ ǿƛŘŜƭȅ ŀŘƻǇǘŜŘ ƛƴ ǘƘŜ
ƛƴŘǳǎǘǊȅ ǎƛƴŎŜ ǘƘŜȅ Ŏŀƴ ōŜ ǾŜǊȅ ŜŶŎƛŜƴǘ ƛƴ ǘŜǊƳǎ ƻŦ
ŜƴŜǊƎȅΣ ǇƻǿŜǊΣ ǎŀŦŜǘȅΣ ŀƴŘ ƭƻƴƎ ƭƛŦŜǝƳŜΦ

¢ƘŜ ƴŜǿ ƎŜƴŜǊŀǝƻƴ ƻŦ ōŀǧŜǊƛŜǎ ƴŜŜŘǎ ŀ ƴŜǿ ƎŜƴŜǊŀǝƻƴ
.ŀǧŜǊȅ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳ ό.a{ύ ōŀǎŜŘ ƻƴ /ǳǩƴƎπ
ŜŘƎŜ ǘŜŎƘƴƻƭƻƎƛŜǎΦ

о

¢ƘŜ ǇǊƻƧŜŎǘ

¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǝǾŜ ƻŦ ǘƘŜ .!¢a!· ǇǊƻƧŜŎǘƛǎ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ
ǇŜǊŦƻǊƳŀƴŎŜΣ ǎŀŦŜǘȅΣ ǊŜƭƛŀōƛƭƛǘȅΣ ǎŜǊǾƛŎŜ ƭƛŦŜΣ ŀƴŘ ƻǾŜǊŀƭƭ Ŏƻǎǘπ
ŜũŜŎǝǾŜƴŜǎǎ ƻŦ ōŀǧŜǊȅ ǎȅǎǘŜƳǎΦ .ȅ ŀŎƘƛŜǾƛƴƎ ǘƘŜǎŜ
ƛƳǇǊƻǾŜƳŜƴǘǎΣ ǘƘŜ ǇǊƻƧŜŎǘ ŀƛƳǎ ǘƻ ƳŀȄƛƳƛȊŜ ǘƘŜ ǾŀƭǳŜ
ƎŜƴŜǊŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ƻǇŜǊŀǝƻƴ ƻŦ ōŀǧŜǊȅ ǎȅǎǘŜƳǎ ƛƴ ŘƛũŜǊŜƴǘ
ŜƴŘπǳǎŜ ŀǇǇƭƛŎŀǝƻƴǎΦ

¢ƻǿŀǊŘǎ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ Ƴŀƛƴ ƻōƧŜŎǝǾŜΣ .!¢a!·
ǇŀǊǘƴŜǊǎ ŀŘƻǇǘŜŘ ŀ ƳǳƭǝŘƛǎŎƛǇƭƛƴŀǊȅ ŀǇǇǊƻŀŎƘ ǘƻ ŜȄǇƭƻǊŜ
ŜƳŜǊƎƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƻ ǊŜƛƴŦƻǊŎŜ ǘƘŜ ƻǇǝƳƛǎŀǝƻƴ ƻŦ ōŀǧŜǊȅ
ǳǝƭƛǎŀǝƻƴΦ

¢ƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ ōŀǧŜǊȅ ƳŀƴŀƎŜƳŜƴǘ Ŧƻƭƭƻǿǎ ŀ I¸.wL5
ŀǇǇǊƻŀŎƘ ōȅ ƛƴǘŜƎǊŀǝƴƎ ƭŀǊƎŜ ŀƳƻǳƴǘǎ ƻŦ ŘŀǘŀΣ ōƻǘƘ
ŜȄǇŜǊƛƳŜƴǘŀƭΣ ƻǇŜǊŀǝƻƴŀƭ ŀƴŘ ǎȅƴǘƘŜǝŎ ǿƛǘƘ ŀŘŀǇǘŀōƭŜ ǇƘȅǎƛŎǎπ
ōŀǎŜŘ ƳƻŘŜƭǎΦ ¢ƘŜ ƘȅōǊƛŘ ƳƻŘŜƭǎ ŀƴŘ !L ŀƭƎƻǊƛǘƘƳǎ ǿƛƭƭ ōŜ
ƛƴǘŜƎǊŀǘŜŘ ƛƴ ŀ ǊŜŀƭπǝƳŜ ƳǳƭǝπǎŎŀƭŜ ŘƛƎƛǘŀƭ ǘǿƛƴǎ ŎƭƻǳŘπōŀǎŜŘ
ŜƴǾƛǊƻƴƳŜƴǘΦ
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hōƧŜŎǝǾŜǎ

¢ƘŜ Ƴŀƛƴ ƻōƧŜŎǝǾŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƛƳǇǊƻǾƛƴƎ ōŀǧŜǊȅ ǎȅǎǘŜƳ ǇŜǊŦƻǊƳŀƴŎŜΣ
ǎŀŦŜǘȅΣ ǊŜƭƛŀōƛƭƛǘȅΣ ǎŜǊǾƛŎŜ ƭƛŦŜΣ ŀƴŘ ƭƛŦŜǝƳŜ Ŏƻǎǘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǘƻƳŀȄƛƳƛǎŜǘƘŜ ǾŀƭǳŜ ŎǊŜŀǘŜŘ ōȅ
ǘƘŜ ƻǇŜǊŀǝƻƴ ƻŦ ǘƘŜ ōŀǧŜǊȅ ǎȅǎǘŜƳǎ ƛƴ ǾŀǊƛƻǳǎ ƪƛƴŘǎ ƻŦ ŜƴŘπǳǎŜ ŀǇǇƭƛŎŀǝƻƴǎΦ

hōƧŜŎǝǾŜǎΥ

мΦ¢ƻ ŘŜǾŜƭƻǇ ŀ ŦǊŀƳŜǿƻǊƪ όƘŀǊŘǿŀǊŜ ŀƴŘ ǎƻƊǿŀǊŜύ ǘƻ ŜũŜŎǝǾŜƭȅ ǇŀǊŀƳŜǘŜǊƛȊŜ ǇƘȅǎƛŎǎπōŀǎŜŘ ƳƻŘŜƭǎΦ

нΦ¢ƻ ŘŜǾŜƭƻǇ ƘŀǊŘǿŀǊŜ ŀƴŘǎŜƴǎƻǊƛǎŀǝƻƴƻƴ ŎŜƭƭ ŀƴŘ ǎȅǎǘŜƳ ƭŜǾŜƭ ŦƻǊ ŜũŜŎǝǾŜ ōŀǧŜǊȅ ƳŜŀǎǳǊŜƳŜƴǘ Řŀǘŀ
ŎƻƭƭŜŎǝƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴΦ

оΦ¢ƻ ŘŜǾŜƭƻǇ ƘȅōǊƛŘ ŀƴŘ !LπŘǊƛǾŜƴ ǇǊƻƎƴƻǎǝŎ ƳƻŘŜƭǎ ǘƻ ŜƴƘŀƴŎŜ ōŀǧŜǊȅ ƭƛŦŜǝƳŜ ŀƴŘƻǇǝƳƛǎŜ.a{Φ

пΦ¢ƻ ŘŜǾŜƭƻǇ ŀƴ ŀŘŀǇǘŀōƭŜ .a{ ǳǎƛƴƎ ŀ ƳǳƭǝπǎŎŀƭŜ ōŀǧŜǊȅ ŘƛƎƛǘŀƭ ǘǿƛƴ ŦǊŀƳŜǿƻǊƪ ǘƻǿŀǊŘǎ ŀ ŘȅƴŀƳƛŎ
ƻǇŜǊŀǝƻƴΦ

рΦ¢ƻ ƛƴǾŜǎǝƎŀǘŜ ŜƳŜǊƎƛƴƎ ƻǇǇƻǊǘǳƴƛǝŜǎ ŀƴŘ ŜƴǎǳǊŜ ƛƴŎƭǳǎƛǾŜ ǎǘŀƪŜƘƻƭŘŜǊ ŜƴƎŀƎŜƳŜƴǘ ƛƴ ǘƘŜ ǾŀƭǳŜ Ŏƻπ
ŎǊŜŀǝƻƴ ǇǊƻŎŜǎǎ ǘƻƳŀȄƛƳƛǎŜǳǎŜǊ ŎƻƴŬŘŜƴŎŜ ŀƴŘ ǎƻŎƛŜǘŀƭ ŀŎŎŜǇǘŀƴŎŜΦ

р

{ƻƭǳǝƻƴ

.!¢a!· ǎŜǘǎ ƻǳǘ ǘƻ ǇŀǾŜ ǘƘŜ ǿŀȅ ŦƻǊ ŀŘǾŀƴŎŜŘ ƴŜȄǘπƎŜƴŜǊŀǝƻƴ ŘŀǘŀπōŀǎŜŘ ŀƴŘ ŀŘŀǇǘŀōƭŜ ōŀǧŜǊȅ
ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ ŎŀǇŀōƭŜ ƻŦ ŦǳƭŬƭƭƛƴƎ ǘƘŜ ƴŜŜŘǎ ŀƴŘ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǾŀǊƛƻǳǎ ƳƻōƛƭŜ ŀƴŘ ǎǘŀǝƻƴŀǊȅ
ŀǇǇƭƛŎŀǝƻƴǎ ŀƴŘ ǳǎŜ ŎŀǎŜǎΦ

¢Ƙƛǎ ƛǎ ŀǇǇǊƻŀŎƘŜŘ ōȅ ŎǊŜŀǝƴƎ ŀ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƴŜȄǘπƎŜƴŜǊŀǝƻƴ ƻŦ ōŀǧŜǊȅ ƳŀƴŀƎŜƳŜƴǘ ōŀǎŜŘ ƻƴ ƭŀǊƎŜ
ŀƳƻǳƴǘǎ ƻŦ ŘŀǘŀΣ ōƻǘƘ ŜȄǇŜǊƛƳŜƴǘŀƭΣ ƻǇŜǊŀǝƻƴŀƭ ŀƴŘ ǎȅƴǘƘŜǝŎΣ ŀŘŀǇǘŀōƭŜ ǇƘȅǎƛŎǎπōŀǎŜŘ ƳƻŘŜƭǎΣ ǎǳƛǘŀōƭŜ
ǊŜŘǳŎŜŘπƻǊŘŜǊ ƳƻŘŜƭǎ ŦƻǊ ōƻǘƘ ǇƘȅǎƛŎŀƭ .a{ ŀƭƎƻǊƛǘƘƳǎ ŀƴŘ ǊŜŀƭπǝƳŜ ƳǳƭǝπǎŎŀƭŜ ŘƛƎƛǘŀƭ ǘǿƛƴǎΦ

.!¢a!· ŘŜǾŜƭƻǇǎ ŀ ŦǊŀƳŜǿƻǊƪ ǘƻ ŜŶŎƛŜƴǘƭȅǇŀǊŀƳŜǘŜǊƛǎŜǇƘȅǎƛŎǎπōŀǎŜŘ ƳƻŘŜƭǎΣ ŜǎǎŜƴǝŀƭ ǘƻ ǊŜŘǳŎŜ ǘƘŜ
Ŏƻǎǘ ƻŦ ƳƻŘŜƭ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŜƴŎƻǳǊŀƎŜ ǘƘŜƛǊ ǳǎŜ ƛƴ .a{ǎΦ !ŘǾŀƴŎŜŘ ƴǳƳŜǊƛŎŀƭ ƳŜǘƘƻŘǎ ŀŎŎŜƭŜǊŀǘŜ
ǘƘŜ ŜȄǘǊŀŎǝƻƴ ƻŦ ǊŜƭŜǾŀƴǘ ǇŀǊŀƳŜǘŜǊǎ ŦǊƻƳ ŜȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ƴǳƳŜǊƛŎŀƭ ǎƛƳǳƭŀǝƻƴ ŘŀǘŀΦ

.!¢a!· ŘŜǾŜƭƻǇǎ ƘŀǊŘǿŀǊŜ ŀƴŘǎŜƴǎƻǊƛǎŀǝƻƴƻƴ ŎŜƭƭ ŀƴŘ ǎȅǎǘŜƳπƭŜǾŜƭ ŦƻǊ ŎƻƭƭŜŎǝƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƻƴ
ƻŦ ōŀǧŜǊȅ ƳŜŀǎǳǊŜƳŜƴǘ Řŀǘŀ ŀƴŘ ƛƴǘŜƎǊŀǘŜǎ ŀƴ ƻǇŜƴπǎƻǳǊŎŜ .a{ ǇƭŀǜƻǊƳ ǘƻ ŀ ƭŀōƻǊŀǘƻǊȅπǎŎŀƭŜ
ǇǊƻǘƻǘȅǇŜ ǎȅǎǘŜƳΦ

¢ƘŜ .!¢a!· .a{ ŦǊŀƳŜǿƻǊƪ όƘŀǊŘǿŀǊŜ ŀƴŘ ǎƻƊǿŀǊŜύ ǿƛƭƭ ŜƴŀōƭŜ ǘƻ ŜȄǇƭƻƛǘ ŀŘǾŀƴŎŜŘ ōŀǧŜǊȅ ƳƻŘŜƭǎ
ǿƛǘƘ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ŘƛƎƛǘŀƭ ǘǿƛƴ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ƛǎ ŎŀǇŀōƭŜ ƻŦ ŎƻǇƛƴƎ ǿƛǘƘ ƘƛƎƘ ŀƳƻǳƴǘ ƻŦ ƳŜŀǎǳǊŜŘ ŘŀǘŀΣ
ǿƘƛŎƘ ǿƛƭƭ ŜƴŀōƭŜ ǘƻ ƳƻƴƛǘƻǊ ǘƘŜ ōŀǧŜǊȅ ŀƎƛƴƎ ƛƴ ŘŜǇǘƘ ŀƴŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƪŜȅ ŦǳƴŎǝƻƴǎ ƻŦ ǎȅǎǘŜƳǎΦ
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tǊƻƧŜŎǘ ǎǘǊǳŎǘǳǊŜ

т

wŜǎǳƭǘǎ

! ŎŜƴǘǊŀƭ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ŀƴ ŜȄǘŜƴǎƛǾŜ ƳǳƭǝπǇǳǊǇƻǎŜ ŀƴŘ ǎŎŀƭŀōƭŜ
ŘƛƎƛǘŀƭ ǘǿƛƴ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ƛǎ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ǾŀƭƛŘŀǘŜŘ ŦƻǊ ŀŘǾŀƴŎŜŘ
ōŀǧŜǊȅ ƳŀƴŀƎŜƳŜƴǘΦ

YŜȅ 9ȄǇƭƻƛǘŀōƭŜ wŜǎǳƭǘǎΥ

мΦ9ŶŎƛŜƴǘ ǇŀǊŀƳŜǘǊƛȊŀǝƻƴ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǇƘȅǎƛŎǎπōŀǎŜŘ ƳƻŘŜƭǎ ǘƘǊƻǳƎƘ ŎŜƭƭ ƭƛŦŜǝƳŜ

нΦaŜǘƘƻŘƻƭƻƎȅ ǘƻ ǇǊƻŘǳŎŜ ŀŎŎǳǊŀǘŜ ǊŜŘǳŎŜŘπƻǊŘŜǊΣ ƘȅōǊƛŘ ŀƴŘ !LπŘǊƛǾŜƴ ƳƻŘŜƭǎ ŦǊƻƳ ƭŀǊƎŜ
ŀƳƻǳƴǘǎ ƻŦ ǎȅƴǘƘŜǝŎΣ ŜȄǇŜǊƛƳŜƴǘŀƭ ŀƴŘ ƻǇŜǊŀǝƻƴŀƭ Řŀǘŀ

оΦ5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ƴŜǿ ōŀǧŜǊȅ ǎȅǎǘŜƳǎŜƴǎƻǊƛǎŀǝƻƴŀƴŘ ǇǊƻǾƛǎƛƻƴ ƻŦ ŘǊƛǾŜǊǎ ŀƴŘ Lƻ¢πƴŀǝǾŜ
ŎƻƳƳǳƴƛŎŀǝƻƴ ŦƻǊ ǎŜŎǳǊŜ Řŀǘŀ ŎƻƭƭŜŎǝƻƴ

пΦ{ŎŀƭŀōƭŜ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜπƻǇǝƳƛȊŜŘ ǎȅǎǘŜƳπƭŜǾŜƭ ŘƛƎƛǘŀƭ ǘǿƛƴ ŀǊŎƘƛǘŜŎǘǳǊŜ ŦƻǊ .a{
ŘŜǾŜƭƻǇƳŜƴǘΣ ƻƴƭƛƴŜ ŘƛŀƎƴƻǎǝŎǎ ŀƴŘ ƻǇŜǊŀǝƻƴƻǇǝƳƛǎŀǝƻƴ

рΦ9ȄǇƭƻǊŀǝƻƴ ƻŦ ŜƳŜǊƎƛƴƎ ƻǇǇƻǊǘǳƴƛǝŜǎ ǘƻ ƛƳǇǊƻǾŜŘ ōŀǧŜǊȅ ǳǝƭƛȊŀǝƻƴ ǘƘǊƻǳƎƘ .!¢a!·
ƛƴƴƻǾŀǝƻƴǎ

у



                                                      

Page 89 of 93 

 

 

 

LƳǇŀŎǘ

YŜȅƛƳǇŀŎǘǎŦǊƻƳ.!¢a!·ŎƻƴǘǊƛōǳǘŜǘƻŀмл҈ōŀǧŜǊȅƭƛŦŜǝƳŜƛƴŎǊŜŀǎŜƻƴŀǾŜǊŀƎŜǎŎŜƴŀǊƛƻΣнл҈
ǇŜǊŦƻǊƳŀƴŎŜƛƴŎǊŜŀǎŜƛƴǎǇŜŎƛŬŎǎŎŜƴŀǊƛƻǎŀƴŘŎƻƴǘǊƛōǳǝƻƴǘƻƭƛŦŜŎȅŎƭŜŎƻǎǘǊŜŘǳŎǝƻƴōȅŀǘƭŜŀǎǘ
мл҈Φ

¢ƘŜ.!¢a!·ǇǊƻƧŜŎǘǿƛƭƭŎƻƴǘǊƛōǳǘŜǘƻǿŀǊŘǎǘƘŜΥ

ÅLƳǇǊƻǾŜƳŜƴǘƻŦǘƘŜŎƻƳǇŜǝǝǾŜƴŜǎǎƻŦǘƘŜ9ǳǊƻǇŜŀƴōŀǧŜǊȅŜŎƻǎȅǎǘŜƳƻƴƛƴǘŜǊƴŀǝƻƴŀƭǎŎŀƭŜΦ

Å!ŎŎŜƭŜǊŀǝƻƴƻŦƎǊƻǿǘƘŀƴŘƛƴƴƻǾŀǝƻƴΣŦƻǊŀŎƻƳǇŜǝǝǾŜŀƴŘǎǳǎǘŀƛƴŀōƭŜōŀǧŜǊȅƳŀƴǳŦŀŎǘǳǊƛƴƎ
9ǳǊƻǇŜŀƴƛƴŘǳǎǘǊȅΦ

Å!ŎŎŜƭŜǊŀǝƻƴƻŦŜƭŜŎǘǊƛŬŜŘƳƻōƛƭƛǘȅŀŘƻǇǝƻƴōȅƛƳǇǊƻǾƛƴƎŀũƻǊŘŀōƛƭƛǘȅΣǇŜǊŦƻǊƳŀƴŎŜΣǎŀŦŜǘȅΣŀƴŘ
ǊŜƭƛŀōƛƭƛǘȅΦ

Å{ǳǎǘŀƛƴŀōƛƭƛǘȅŀƴŘ[ƛŦŜ/ȅŎƭŜ!ǎǎŜǎǎƳŜƴǘŜƴƘŀƴŎŜƳŜƴǘƻŦŜŀŎƘǎŜƎƳŜƴǘƻŦǘƘŜōŀǧŜǊȅǾŀƭǳŜŎƘŀƛƴΦ

ÅCǳǊǘƘŜǊŀŘƻǇǝƻƴƻŦōŀǧŜǊƛŜǎƛƴǎǘŀǝƻƴŜǊȅŀƴŘǾŜƘƛŎƭŜŀǇǇƭƛŎŀǝƻƴǎΦ

ф

/ƻƴǎƻǊǝǳƳ

¢ƘŜ.!¢a!·ŎƻƴǎƻǊǝǳƳƛǎŀƴƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ
ŀƴŘƛƴǘŜǊǎŜŎǘƻǊŀƭǘŜŀƳƻŦǇǊƻŦŜǎǎƛƻƴŀƭǎƛƴŎƭǳŘƛƴƎ
ǊŜǎŜŀǊŎƘƻǊƎŀƴƛǎŀǝƻƴǎΣǘŜŎƘƴƻƭƻƎȅǇǊƻǾƛŘŜǊǎΣ
ƳŀƴǳŦŀŎǘǳǊƛƴƎŎƻƳǇŀƴƛŜǎΣ ǎǘŀƴŘŀǊŘƛȊŀǝƻƴ
ǎǇŜŎƛŀƭƛǎǘǎŀƴŘŜȄǇŜǊǘǎŦƻǊǎƪƛƭƭŘŜǾŜƭƻǇƳŜƴǘΣ
ŎƻƳƳǳƴƛŎŀǝƻƴΣŘƛǎǎŜƳƛƴŀǝƻƴŀƴŘŜȄǇƭƻƛǘŀǝƻƴΦ

мл
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¢Ƙŀƴƪ ȅƻǳ ŦƻǊ
ȅƻǳǊ ŀǧŜƴǝƻƴΦ

CƛƴŘ ƻǳǘ ƳƻǊŜ ŀōƻǳǘ .!¢a!·Υ

.ŀǧŜǊȅ
ƳŀƴŀƎŜƳŜƴǘ ōȅ
ƳǳƭǝπŘƻƳŀƛƴ ŘƛƎƛǘŀƭ
ǘǿƛƴǎ

CǳƴŘŜŘōȅǘƘŜ9ǳǊƻǇŜŀƴ¦ƴƛƻƴΦ±ƛŜǿǎŀƴŘƻǇƛƴƛƻƴǎƘƻǿŜǾŜǊǘƘƻǎŜ
ƻŦǘƘŜŀǳǘƘƻǊόǎύƻƴƭȅŀƴŘŘƻƴƻǘƴŜŎŜǎǎŀǊƛƭȅǊŜƅŜŎǘǘƘƻǎŜƻŦǘƘŜ
9ǳǊƻǇŜŀƴ¦ƴƛƻƴƻǊǘƘŜ9ǳǊƻǇŜŀƴ/ƭƛƳŀǘŜΣLƴŦǊŀǎǘǊǳŎǘǳǊŜŀƴŘ
9ƴǾƛǊƻƴƳŜƴǘ9ȄŜŎǳǝǾŜ!ƎŜƴŎȅό/Lb9!ύΦbŜƛǘƘŜǊǘƘŜ9ǳǊƻǇŜŀƴ
¦ƴƛƻƴƴƻǊǘƘŜƎǊŀƴǝƴƎŀǳǘƘƻǊƛǘȅŎŀƴōŜƘŜƭŘǊŜǎǇƻƴǎƛōƭŜŦƻǊǘƘŜƳΦ

DǊŀƴǘ ŀƎǊŜŜƳŜƴǘΥ млммлплмо

¢ǿƛǧŜǊΥϪōŀǘƳŀȄǇǊƻƧŜŎǘŜǳ
[ƛƴƪŜŘƛƴΥ.!¢a!· tǊƻƧŜŎǘ
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