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Executive Summary

The European industry sector has undergone a drastic development in the last years, following
the advent of the digital transformation, green transformation, manufacturing 5.0. Knowledge
and technology are now more accessible than it was a decade ago, and this has fostered ifs
interest for looking for applications and business models for those new technologies and
knowledge from an industrial and educational perspective.

In the context of the AIOTI Working Group Innovation Ecosystem, we see a strong lever for
sustainable innovation empowered by AIOTI through efficient ecosystem engagement and
orchestration— with the target to efficiently combine the expertise and resources for increasing
the number of innovative solutions being adopted and not only defined. Hence, IoT and Edge
Computing innovation ecosystem should connect digitally to the rest of sector and regional
innovation ecosystems in Europe from the tech fransfer office inside universities to the industry,
accelerators networks, universities, research centres, start-ups, SMEs, corporates and public
organizations. The innovative and entrepreneurial objectives of the innovation ecosystem will
lead to a new line of potential innovation and entrepreneurship activities from universities (as
hubs of the ecosystem) into the European industry and society, by establishing and fostering
new collaborations and partnerships, providing the necessary tools, methodologies, and
activities, and also taking advantage of a digital platform to consolidate innovation
ecosystems. To implement this vision, the following recommendations have been identified:

e Open and collaborative innovation with open-minded ecosystem: Innovation requires
complementary skills to identify a business idea, create a sound scientific and
technological approach, tailor for a specific market need, industrialize and market the
solution. The open-minded collaboration from different and complementary experts from
a variety of ecosystem actors plays a central role.

o Diversity as key success factor for efficient and inclusive innovation. Gender equality,
multi-cultural, multi-disciplinarity are important success factors to avoid bias and
infroduce new viewpoints inside the projects, concepts and teams. Finally maximizing
the probability for a successful innovation — from ideas to business to adoption. KPIs at
organizational and ecosystem level are required to monitor progress and results.

e From R&D engineer to entrepreneur: A strong prerequisite for innovation — from idea to
adoption—is the evolution of the team throughout this innovation process, being able to
provide a continuity in the core competences throughout the different business maturity
levels integrating a capacity building approach and a mindset tfransformation.

¢ Monitoring Digital transformation - the 6P methodology: Digital transformation is not only
the infroduction of a digital solution in the company, but rather a disruption at
organization level to re-think the core organisational and business processes under the
spoftlight of digital technologies. This change has strong impacts both at technological
and at socio-business level. A quantification and monitoring of this digital transformation
is mandatory to monitor and steer this (r)evolution.

e From mature project outcomes to business - the valley of death: Research programs shall
address pre-competitive topics and shall not overcome TRL7 to avoid market distortion.
The link to follow-up funding mechanisms to maintain the teams and the assets, and
investors to create business out of promising project outcomes, should be strengthened.

¢ Replication strategy - overcoming the “not invented here” syndrome: Outcomes of
European programs are likely to be relevant for different contexts after a market-specific
customization and industrialization. Instead of re-inventing the solution for each similar
problem, an efficient replication strategy is required (a) to expose the outcomes of
collaborative programs, (b) to analyse results available versus current needs for potential
reuse, (c) to identify mechanisms for efficient asset / team reactivation for technology
fransfer while taking into account IP management.
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1. The challenge: accelerating digital-based innovation through
ecosystem activation and orchestration

The European industry sector has undergone a drastic development in the last years, following
the advent of the digital transformation, green transformation, manufacturing 5.0. Knowledge
and technology are now more accessible than it was a decade ago, and this has fostered its
interest from an industrial and educational perspective. For instance, only the European deep
tech economy is already valued EUR 50 bilion and the research in deep tech, digital and
sustainable technologies is one of the priority areas covered by the Industrial Leadership and
Societal Challenges of Horizon Europe. European Commission, EIF, EIB Group join forces to boost
innovation ecosystem and innovation with investment with EUR 200 million of financing.
However, only 40% of the public funds are leveraged and not used by industry or universities.
The idea of the innovation ecosystems should be to leverage this financing structure from
different funding opportunities with a strong access to the i innovation ecosystem actors and
opportunities via collaboration structures and connectivity.

In that context, the European Commission has recently announced a new European Innovation
Agenda' and identified 25 dedicated actions under five flagships?2

e Funding Scale-Ups will mobilise institutional and other private investors in Europe to invest
in, and benefit from the scaling of European deep-tech start-ups.

e Enabling innovation through experimentation spaces and public procurement will
facilitate innovation through improved framework conditions including experimental
approaches to regulation (e.g. regulatory sandboxes, test beds, living labs and
innovation procurement.

e Accelerating and strengthening innovation in European Innovation Ecosystems across
the EU will support the creation of regional innovation valleys and help Member States
and regions direct at least EUR 10 billion to concrete interregional innovation projects,
including in deep-tech innovation for key EU priorities. It will also support Member States
fo foster innovation in all regions through the integrated use of cohesion policy and
Horizon Europe instruments.

e Fostering, attracting and retaining deep tech talents will ensure the develooment and
flow of essential deep tech talents in and to the EU through a series of initiatives including
an innovation intern scheme for startups and scale-ups, an EU talent pool to help startups
and innovative businesses find non-EU talent, a women enfrepreneurship and leadership
scheme and a pioneering work on start-up employees' stock options.

e Improving policy making tools will be the key for development and use of robust,
comparable data sets and a shared definitions (startups, scale-up) that can inform
policies at all levels across the EU and for ensuring better policy coordination at the
European level through the European Innovation Council Forum.

! COM(2022)332 A New European Innovation Agenda, available at https://eur-lex.europa.eu/legal-
content/EN/TXT/2uri=CELEX:52022DC0332

2 European Commission - Commission presents new European Innovation Agenda to spearhead the new innovation wave, press
release, July 51, 2022, available at https://ec.europa.eu/commission/presscorner/detail/en/io 22 4273
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Overall, the new Innovation Agenda from the EC is missing the following areas to create a strong
innovation ecosystem such as including research, HEls knowledge fransfer, research spin-offs,
adoption of innovative solutions by the industry and the correlation of the innovation ecosystems
with the sustainable transition, digital tfransition and the RRF recovery plan to increase resilience
for the European economy.

In the context of the AIOTI Working Group Innovation Ecosystem, we see a strong and important
correlation for sustainable innovation empowered by AIOTI through efficient ecosystem
engagement and orchestration— with the target to efficiently combine the expertise and
resources from different actors to co-create innovation and an industry transformation. Hence,
innovation ecosystems should connect digitally to the different innovation ecosystems in Europe
from the tech transfer office at universities to the industry, accelerators networks, universities,
research centres, startups, SMEs, corporates and public organizations. Where they can easily
connect by needs, with financial opportunities from Horizon Europe framework, venture capital
programs, and InnovFin, forinstance. The innovation ecosystem should bridge the gap between
academic institutions and the industry with a collaborative mindset and enfrepreneurship
programs inside the universities which are connected through the tech transfer office.

The innovative and entrepreneurial objectives of the innovation ecosystem will lead to a new
line of potential innovation and entrepreneurship activities from universities (as hubs of the
ecosystem) into the European industry and society, by establishing and fostering new
collaborations and consortiums, providing the necessary tools, methodologies, and activities, in
addition to taking advantage of a digital platform to consolidate the innovation ecosystem.

The Smart connectivity Digital innovation Hub Network (SCoDIHNet) supported by the AIOTI and
empowered by the Collabwith platform will play a fundamental role for the innovation
ecosystem orchestration and in building the community of developers contributing to loT and
Edge Computing adoption in European industry, acting at local level (see Figure 1). It is also a
way to better understand the need of end users in order to better adapt the Strategic Research
and Innovation Agenda. At the same time, it will emphasize on the business development
strategies of the several IoT and Edge Computing projects run locally and eventually propose a
roadmap for existing sectoral needs’ fulfiments and unveiling of emergent ones through local
economy's engagement. Thus, the program aims at supporting the creation and the operations
of loT and Edge Computing DIH nodes EU- and worldwide focusing on the technical capacities
but not exclusively. Business hubs, determined to incubate and encourage new services, play
an important role in the global ecosystem that AIOTI is spinning.

AIOTI SCoDIHNet inside Collabwith
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Marketplace availabilities

SERVICES.
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ACADEMICS
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Figure 1: SCoDIHnet as platform for innovation ecosystem orchestration
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2. Methodology and models of engagement

An innovation ecosystem is a community of members who focus on innovation and creating
impact by bringing people together to collaborate. Innovation is a way of turning creativity into
value, but there is more to it than just coming up with a new idea or concept. Innovation is the
act of bringing a new service, product or process to life and putting it intfo place where people
and companies can use and engage with it. A diverse ecosystem of stakeholders, actors or
members coming from universities, accelerators, angel investors, corporates, SMEs and other
professionals create a fertile business ecosystem of interaction. The interaction between the
members of the ecosystem creates value through the velocity of the sharing of information and
resources. The ecosystem is a place for ideators, researchers, enfrepreneurs and investors to
meet each other, and to bring people together with a common interest leads to new forms of
meaning making and value creation. This phenomenon even happens virtually (Pascual, 2021).

An ecosystem is helping to build relationships among the ecosystem stakeholders and people,
but an ecosystem is not created alone by itself without support. The ecosystem has to bring
value to every member or actor in the ecosystem, and the ecosystem has to make a positive
impact on the different industries and society. Figure 2 depicts how an ecosystem can create
value and impact. For the ecosystem to function, it first needs to be populated with people from
different backgrounds and institfutions. Secondly, the people have to be engaged; hence, you
have to create engagement and pique the interest of the people in the ecosystem. Thirdly, the
ecosystem has to support the interaction among the ecosystem members. This interaction, ifit's
successfully orchestrated, attracts more people and members, which is otherwise known as the
“network effect”. Fourthly, the interaction needs o bring value to each member, to the industry
and to organizations including universities, governments, society, and investors. Generated
value supports the growth of the ecosystem and the argumentation for being in the ecosystem.
And lastly, the ecosystem needs to generate value and impact in the environment in which it is
embedded. When these criteria are met then innovation is actually being created and the
ecosystem is being effective.

IMPACT

VALUE

INTERACTION

ENGAGEMENT

PEOPLE

Figure 2: Ecosystem sirategy (Pascual, 2021).
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2.1 Typicalroles & definition of an ecosystem

According to the European commission3, more connected European Innovation Ecosystems are
required to "encourage innovation and stimulate cooperation among national, regional and
local innovation actors”. A recent initiative supported by the European Commission (EC) called
Partnership for Regional Innovation is a concrete action, it proposes three building blocks to
develop the Partnerships and a wide menu of tools to support them. With its launch EC pave
the way for policy dialogue and co-creation with the territories which will participate in the Pilot
throughout next year. The aim is to co-develop and test the approach and the selected
practical policy tools against the realities of participating territories and, as a result, to develop
concrete operational guidance.

loT and Edge Computing is a key enabling tfechnology in the domain of digitalization, and
provides strong opportunities for impact creation either by improving the efficiency of existing
processes, and / or by enabling the development of new assets, services and solutions creating
new values. Definitely, different stakeholders from different sectors are required to support this
innovation ecosystem. Note that these roles can belong to the same institution, respectively can
be split between different legal entities. Consequently, appropriate models of engagement will
be required to ensure that each stakeholder is committed to the common innovation. The
following table lists the typical stakeholders in an Innovation Ecosystems and their respective
interests.

Table 1: Stakeholders in the Innovation Ecosystem
# Sector Stakeholders ’ Interests ’

1 Academic/Research

e Universities Supporting the development of new ideas and technologies; securing
e HEls IP and supporting strengthening European competitiveness. Supporting
e Research organizations the HEls and universities fo share their research results such tfechnology
and knowledge to empower the industry, other research and start-ups.

2 Technology

e Technology integrators Having a strong understanding of the respective markets (e.g.,
(OEM) for specific healthcare, road transportation), the OEM targets to grow its
markets competitive advantage by enlarging its portfolio with new (IOT-

supported) assets, respectively by improving ifs business processes;

Lever for large-scale access to market.

e Technology suppliers Supporting the industrialization of loT and Edge Computing -related
(loT) research outcomes for efficient application by OEMs; securing IP and
supporting strengthening European competitiveness.

3 Business/Market
e End customer New end solutions (product, services) creating new values (private
(private / industry) persons) or improving industrial processes (industry). User experience

and return of invest (industry) are key aspects.

e Start-ups and innovative | Supporting the collaboration between scientists and established 1oT
SMEs and Edge Computing industries to accelerate industrialization.

3 https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-
europe/european-innovation-ecosystems en
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# Sector Stakeholders ‘ Interests

4 Strategies and Policies
e Public authorities, Interested to increase European competitiveness by strategies,
regulations, regulations and R&I funds. Interested to interact with the different

standardization bodies stakeholders to maximize impacts of the measures.

e Inferest groups (e.g., Interested to grow the awareness regarding the importance of loT and
policy organizations) Edge Computing as key enabling technology in different industrial
sectors.
5 Enablers/Facilitators
e Community facilitators Facilitating the creation of operational bridge between the
(e.g.. DIHs) stakeholders - facilitators for European / national / regional Innovation

ecosystems; supporting fransfer of R&D to end-users.

e Consultants Increasing efficiency and accelerating scoping, development,
deployment and collaboration between the different stakeholders
within the innovation process.

e Expert groups, clusters Supporting the community in terms of strategical research,

(e.g., AIOTI) development, deployment efficiency by supporting matchmaking
between the stakeholders, efficient creation and management of
innovation ecosystems and access to relevant resources.

2.2 Innovation Ecosystem Canvas

AIOTI ecosystem should focus the approach of the loT and Edge Computing industry, HEIs,
research, entfrepreneurs and other loT and Edge Computing ecosystems across Europe with
educational programs, ecosystem orchestration methodologies, and a digital transformation to
easily connect the different stakeholders in one place. Additionally, education and networking
activities will foster collaboration, increasing impact and connecting AIOTI ecosystem
ecosystems from inside and outside the current AIOTI ecosystem. European AIOTI ecosystems
should be able to access regional and extended networks to have an active role to respond to
industrial challenges and leverage at maximum the new IoT and Edge Computing funding.

The AIOTI ecosystem objective is to develop a strategy plan for an innovation ecosystem
orchestration, including scaling a network inside every AIOTI related organizations to ensure the
engagement. The AIOTI ecosystem objective is to connect the already established ecosystems
of universities, research, industry, investment, and start-ups via the creation of the digital platform
to increase collaborations, valorisation of tech transfer and leverage start-up projects with
access to networks.

In the middle ranking the areas are “Digital transformation and capabilities”, “Knowledge
exchange and collaboration” and “Preparing and supporting replicability of loT and Edge
Computing technology, loT and Edge Computing entrepreneurs and loT and Edge Computing
researches”. This is an opportunity to share learnings and best practices between AIOTI
ecosystem stakeholders and digitize their processes for collaboration, knowledge exchange,
access to capital and improve collaboration inside and outside their own innovation and
entrepreneurial ecosystems.

© AIOTI. All rights reserved. 10




AIOTI ecosystem should focus on sustainable and institutionalised partnerships and
collaborations between the organisations engaged with other organizations and stakeholders
inside the ecosystem from the Knowledge Triangle as a part of the ecosystem methodology is
fo set up a very participatory and collaborative framework with an innovation ecosystem
strategy. Here, it considers the Knowledge Triangle where the AIOTI ecosystem should be joined
by students, academic, researchers, non-academic staff, small and medium enterprises (SMEs),
investors, businesses, startups, consultants, and other loT and Edge Computing specific actors
and other communities to enable constant improvements to research, activities,
methodologies, and tests with loT and Edge Computing data, real use cases and replicability.
The AIOTI ecosystem should include training for an ecosystem mindset and support active co-
creation and establish a collaborative, innovative and ecosystem culture and community within
the AIOTI ecosystem to have a long-lasting impact.

Innovation Ecosystem Canvas as a support to orchestrate the AIOTI ecosystem: The "ecosystem
and community canvas” (Figure 3) has been created for individuals, tfeams and organizations
that want to create their own innovation ecosystems. Every phase has three steps related to
designing the ecosystem, and all of them are important when following the *"ecosystem
strategy” (Figure 2). This structured approach will help bring people together who want to be
engaged and interact with each other to bring value and impact to the ecosystem.

ECOSYSTEM & COMMUNITY CANVAS

Energy flows where your attention goes.

STARTING PREPARATION DEFINITION BONDING
i KNOWLEDGE: i ACTIVITIES: : NEEDS: { VALUES: i
i [which kind of knowledge do you bring o the i [you need fo schedule activities o bring people { (define needs and issues your ecosystem and community : (idenfidy and define valuss for your scosystem and ©
community and ecosystem?) : together. The objective is to shore information and ¢ are facing) i community, such as transparency, innovation,
i knowledge and bring value to them) : collaboration, respect, diversity, etc)

SUPPORT | PURPOSE: SOLUTIONS i MANIFESTO

[how can yeu help your community and ecosystem?)  : [what is your ecosystem and community theme and i (what kind of solutions do you need to bring fo the : [create your own manifesto for the ecosystem and
: purpose? Whot is the value creation you are creating  : ecosystem and community?] ¢ community. Including mission and vision. Choose
: with your ecosystem and community? Which problems  : : your SDG (sustainable development gaols} and
 are you solving?) : i communicate itl)

ACTORS: i INFORMATION FLOW: TOOLS : EDUCATION:

[make @ list of actors you want to add inte your : (list the information and the format you want to share:  : [create groups in social media channels or collabwith ~ { (what do you have to educate your ecosystem and

community and ecosystem: i news, events, showcase expertise, curated : channels. aka. Where does your ecosystem and i ity with? | i llak ion, open

Ilab

corporates, Jemics, investors, I startups, :

ions, etc : community meet and connect?) i mindedness, your topic, etc.)
universities, policy makers, customers, etc ) : H

https:/fcollabwith.co
CCLLABWITH Copyright©Jara Pascual htips://platform.collabwith.co

Figure 3: Ecosystem and Community Canvas (Pascual, 2021)

The loT and Edge Computing innovation ecosystem orchestrators and actors should be
analysed from the “Innovation canvas” in order to identify the needs and solutions target within
the perspective of the loT and Edge Computing tfechnology, actors and stakeholders while
supporting how the Edge computing and loT and Edge Computing are horizontal bridge for
other industries for innovation, digital transformation and green transition.
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2.3 Gender Equality

The AIOTI ecosystem should actively create a gender balanced parficipation in all activities and
participants at different levels to further increase collaboration and innovation efficiency
accelerated by gender balanced. The AIOTI will bring a new perspective, way of working and
methodology to open loT and Edge Computing knowledge, training and use cases to women
and create a neutral gender AIOTI ecosystem with strong emphasis on values like equality,
respect, collaboration and open communication. AIOTI ecosystem should make an extra effort
to have gender equality in all the activities and include gender as a KPIs for success. Especially,
the gender actions will focus on role models, communication, accessibility to equal
opportunities, networking and training. AIOTI will follow the European Commission strategy to
increase the gender equality across industries, sectors, deep tech, investment, finance, research
and enfrepreneurship.

KPIs for gender equality forinnovation ecosystems as goals setting and monitor progress are with
data and create an overview of the current situation. Examples include #Percentage of women
led start-ups; #Percentage of women leaders from SMEs; #Percentage of women leaders from
corporates; #Percentage of women researchers; #Number of collaborations between industry
and start-ups; #Number of collaborations between academics and industry; #Number of
collaborations between academics and start-ups. Additionally, the 1oT and Edge Computing
ecosystem should take into account and promote to ecosystem members the following 50-50%
gender balanced during conference panels, conference speakers, board members, website
images, social media communication and ecosystem data tracking with gender lens. A gender
balanced manifesto published on the main websites could help to support the change and
adoption of the gender balanced way of working and thinking.

Balanced Economy Actions to foster a gender equality inside innovation ecosystems: The
Knowledge4lnnovation Forum and Collabwith jointly elaborated a set of recommendations4 on
how to improve gender equality with a particular view on investments in women-led VC funds,
and women-led start-ups. The report has devised 7 actions tackling the overall issues and
challenges women are facing in the innovation ecosystem and creating a framework to cluster
the recommendations and roadmap in a clear and easy way to understand and implement
(see Figure 4). A wide range of policy actions have been developed and deployed over the
years to address the inequality: in the form of awareness campaigns, community building,
networking, highlighting role models, nominating ambassadors, as well as direct facilitation and
support. Some of these initiatives have been more effective than others, but what is worrying is
that it seems to always come in spurts. A continuous and consistent action is needed, and both
root causes and symptoms must be dealt with.

4 https://collabwith.com/wp-content/uploads/2021/06/2021-03-Report-Women-Investment-K4l-Collabwith-compressed.pdf
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Figure 4: Balanced Economy Actions (K4l, Collabwith, 2021)

2.4 Role-based model

The loT and Edge Computing ecosystem is a network of organizations developing and adopting
loT and Edge Computing products and services through both competition and cooperation.
Each actor in the ecosystem affects and is affected by the others, creating a constantly
evolving relationship in which each entity must be flexible and adaptable in order to succeed,
as in a biological ecosystem.

To deliver maximum value when creating specific l1oT and Edge Computing products and
services it is necessary for each actor to specialize in their field of expertise and to contribute
with this specialized knowledge to the other actors in the ecosystem collaborafion.

As more product manufacturers loT and Edge Computing enable their products, they become
part of the ecosystem and potentially become suppliers of more components available to the
ecosystem. Thus, enabling the ecosystem to evolve with new and more loT and Edge
Computing products and services.

To enable actors engaged with loT and Edge Computing to understand and leverage the IoT
and Edge Computing Ecosystem, the role-based loT and Edge Computing Ecosystem model
(see Figure 5) can be used by stakeholders to analyse their own role(s) in the Ecosystem and
identify which partners for collaboration and creating alliances.

The modelis specifically beneficial for IoT and Edge Computing client advisors and loT and Edge

Computing contractors as an analysis model for clarifying requirements to the roles of actors
engaged in Ecosystem based loT and Edge Computing development.

© AIQTI. All rights reserved. 13



Lastly, the model can be used by organisations that want to develop, operate or adopt loT and
Edge Computing solutions but can also be used by organisations that are performing activities
intfo advancing loT and Edge Computing from a societal perspective, to analyse the roles that
the actions need to target and interact with.>

A role-based model of the__ IqT qu_system

The primary roles

___________________________

NordicloT Centre

Figure 5: Role-based model for loT and Edge Computing ecosystem (© Nordic loT and Edge Computing
Centre]

2.5 Sustainability and digitalization as strong, combined innovation driver

The Green Deal presented in 2019 is one of the largest flagship initiatives launched by the
European Commission in the recent decades, setting the vision of an efficient, competitive and
low-carbon European economy. ICT technologies, and loT and Edge Computing in particular,
play a key role in supporting the transition towards this new model, leveraging on the use of
data, analysis and monitoring tools. In fact, there is a vast amount of technical literature, reports,
etc. describing farming pilots and use cases, and the benefits of loT and Edge Computing in
relation to the Green Deal objectives However (with some exceptions), those studies are still
being mostly performed at a qualitative level, hence there is no precise knowledge about the
real benefit of loT and Edge Computing on the ecological footprint of farming activity, and
more in particular for organic farming.

The white paper on “Role of IoT and Edge Computing in addressing the agroecological focus
of the Green Dedl” has infroduced some relevant recommendations for the overall
sustainability for the loT and Edge Computing innovation ecosystems such as:

5 https://nordiciot.dk/the-role-based-iot-ecosystem-model/

6 https://aioti.eu/wp-content/uploads/2022/02/AIOTI-Role-of-loT-in-addressing-agroe cological-focus-of-Green-Deal-Final.pdf
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e Recommendation #1: concentrate efforts in quantifying and benchmarking the impact
of IoT and Edge Computing and digital solutions in the ecological footprint. A roadmap
for “replicable benchmarking” must be established, including the definition of common
metrics and methodologies. Given the complexity of the task (long-term testing needed,
influence of a large number of external conditions), it is advisable to make the most of
computational models and digital twins that can facilitate/accelerate quantification
and benchmarking through simulation.

¢ Recommendation #2: define a framework for quantifying the full ecological footprint of
loT and Edge Computing based smart solutions, taking into account the balance
between positive and negative impacts:

1. Positive impact in productivity increase and

2. Negative impact of ICT technology: Al models training and blockchain (high
computational/energy cost), loT and Edge Computing devices lifecycle including
electronic waste, etc

¢ Recommendation #3: promote the use of interoperability mechanisms and accessibility
of data, e.g.

1. Use of existing data standards
2. Re-use of geo-tagged open data

3. Creation of data spaces to facilitate the access and sharing of data, as well as other
useful resources like validated Al data models.

Sustainability is a key driver for innovation and at the era of Deep Tech and technologies, the
innovation should be focus on the level of Sustainability and green innovatfion. Hence, it
enhances the fraditional economical point of view by addressing social and environmental
aspects in a balanced way. Important initiatives include the UN's Sustainable Development
Goals’ (see Figure 6) developing 17 main targets for our planet in terms of sustainability or
European Green Deal8 with the target to make Europe the first climate-neutral continent. A new
target 18 will be published soon regarding the quality of the air, where loT and Edge Computing
sensors have a relevant role of measuring and monitoring the quality of the air. The innovation
ecosystem actors should focus the efforts to analyse each SDG target within the perspective of
the loT and Edge Computing technology and how the Edge computing and loT and Edge
Computing is supporting different industries to achieve and monitor the SDGs.

7 https://www.un.org/en/sustainable-development-goals

8 hitps://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal en
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Definitely, the integration of sustainability targets in the innovation process is a key issue. At the
same fime, it is expected that digitalization will play a cenfral role to get access to relevant

datasets across supply chains/value chains boundaries,

therefore becoming a strong

opportunity for innovation. However, this requires the proper integration of domain experts,
digitalization experts and sustainability experts already at the very beginning of the innovation
process (scoping level) to identify customer needs, value proposition and capability to create
this value. Existing idea creation tools needs to be adapted to address all aspects of

sustainability, e.g., see Figure 7.
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Figure 7: Sustainable business model canvas (inspired from Nancy Bocken?)

? Sustainable Business Models, Nancy Bocken, January 2021, DOI: 10.1007/978-3-319-95867-5_48, In book: Decent Work and
Economic Growth, https://www.researchgate.net/publication/346782066 Sustainable Business Models
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3. Technological Assets, resources and innovation process

Efficient innovation is not about creating everything new from scratch each time, but rather to
understand assets and resources available to accelerate the process while minimizing required
resources. Communities to create a critical mass of experts and knowledge, as well as
replicability concepts to support an efficient monitoring and reuse of existing assets, are of
outmost importance.

3.1 SCoDIHNet

The Smart Connectivity Digital Innovation Hub Network (SCoDIHNet) is an initiative which has the
objective to support DIHs offering Smart Connectivity Technologies (loT, 5G, Al, Cybersecurity)
to facilitate development of innovative use cases and solutions for the European Industry.

This network is supported more than 90 DIHs covering most of the European countries and
regions, they are bridging technology providers with end users at local level in order to
accelerate the digitalization of the European Industry. The group has developed a paper that
describe the services that SCoDIHNet should deliver to the members, they are classified in 4
areas, see Figure 8.

- Collaborative tools

- Workshop & event planning,
Hubs visit

- News
- |dentification of European

- Liaison with the European
Commission

- Building Relations with
member States

- Training catalog & session
- A common market place
where each companies
solutions could be highlighted
(technology providers)

- A common success stories
repository

- Technical loT open platform
list

Functions

- Technical skills

- Best practices Sharing
- Access to technology and projects and funds

- Technolq)%y watch (support

design services (support in) (or
Support functions??)

- Mentoring of DIH

- Certification of solutions
- IPR Management

- User communities for pilots and
experiments

Figure 8: SCoDIHNet groups of services

These services are covering a large spectrum of the services that the overall ecosystem should
deliver in order to ensure the success of the Digital Europe programme as defined by the
European Commission. The table below described the set of services that should be delivered,
see Figure 9.

Services Networking | Skills and Test before invest | Access to funding

6.1 Collaborative tools (Search for ...) X

6.2 Liaison with the European Commission (EC) X

6.3 Workshop, meeting organisation, event planning, Hubs visit (for DIH and SMEs) X

6.4 News X

6.5 Technology watch X

6.6 Training catalog & session X

6.7 Technical skills X

6.8 Identification of European projects and funds X

6.9 A common market place where each companies solutions could be highlighted (technology providers) X

6.10 A common success stories repository where real successful operations for industry users can be highlighted X

6.11 Certification of solutions (i.e. European label) X

6.12  Best practices Sharing X

6.13  Technical |oT open platform list (Description, remote access conditions, shared agenda) X

6.14 IPR Management X

6.15  Access to technology and design services (support in) X

6.16  User communities for pilots and experiments X

6.17  Mentoring X

Figure 9: SCoDIHNet detailed set of services
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In order to support all these services, AIOTI is working on the adaptation of 2 existing
complementary platforms that should be operational at the end of the year when DIHs will

operate.

This network is supporting DIHs and cooperate with several Stakeholders in order to provide o
DIHs all the relevant information that they need to operate efficiently. SCoDIHNet is cooperating
with organisations and platforms targeting the following stakeholders:

# ‘ Sector

1 Academic /
Research

Table 2: Stakeholders interactions with SCoDIHNeT

Stakeholders

e Universities
e HEIs
e Research organizations

Interaction with SCoDIHNet ’

Interaction through AIOTI, 6G-IA, most of the interaction
are dedicated to ftraining course that should be
provided to DIHs to keep up-to-date competencies.

2 Technology

Technology integrators
(OEM) for specific markets

No direct interaction, members of SCoDIHNet (DIHs) are
obviously connected to Technology providers.

Technology suppliers (loT)

Interaction through AIOTI, 6G-IA, SCoDIHNet s
facilitating cooperation between Technology providers
and DIHs. A mapping of technology providers and DIHs
has been developed in order to facilitate creation of
local ecosystems.

3 Business /
Market

End customer
(private / industry)

No direct interaction, members of SCoDIHNet (DIHs) are
obviously connected to end users.

Start-ups and innovative
SMEs

Interaction through AIOTI, 6G-IA, SCoDIHNet s
facilitating cooperation between Start-ups and DiHs.
Worth noticed that SCoDIHNet is collaborating with the
EEN (Enterprise Europe Network) and Startup Europe
together with the EISMA.

4 Strategies
and Policies

Public authorities,
regulations, stand. bodies

Interaction mainly with the European Commission
through the Digital Technology Accelerator.

Interest groups (e.g., policy
organizations)

SCoDIHNet have established cooperatfion with the
European Enterprise Network, with the European Business
and Innovation Center Network, with the Center for
Innovation Management Research and with other
networks of DIHs in other domains (Al Industry,
Manufacturing, Agriculture) . It is key for DIHs to stay
close to policy leaders in order to be in line with the
overall strategy for European Industry digitalisation.

Expert groups, clusters
(e.g., AIOTI)

Interaction with AIOTI and 6G-IA, both are supported the
SCoDIHNet initiative in order to facilitate exchange of
information between the research and innovation
activities and the business activities.

5 Enablers /
Facilitators

Community facilitators
(e.g., DIHs)

SCoDIHNet is a network of DIHs having the objective to
facilitate their operation providing a number of services
and making the link with the Digital Transformation
Accelerator.

Consultants

Noft directly.

Expert groups, clusters
(e.g., AIOTI)

Interaction with AIOTI and 6G-IA, both are supported the
SCoDIHNet initiative in order to facilitate exchange of
information between the research and innovation
activities and the business activities.
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3.2 Replicability

Replicability and Scalability of R&l project results, with a particular focus on loT and Edge
Computing solutions, are two enablers of (i) the maximization of R&l project results impact, (ii)
the collaboration among several stakeholders operating in Innovation Ecosystems, (i) the
market-uptake.

We can identify three main steps to reach the goals mentioned above:

1. Assessment. Replicability and Scalability of Assets/Key exploitable results should be
assessed during the project life, against several dimensions, that represent key enablers
of the replicability and scalability process:

i) technical
ii) market (market analysis, business model definition, etc),

iii) user/stakeholder (user needs analysis, user experience design and usability of solutions,
clear instructions on how to use and replicate the solution, etc...)

iv) data dimension (GDPR compliance, data security and data quadlity, etfc...),
v) IPR,
vi) regulatory framework compliance.
2. Define actions, aimed to foster replicability and scalability of results. Among other we can
mention:
i) Early adopters’ involvement through experimentation,
ii) Clustering activities,
ii) Open Calls,
iv) Local ecosystem involvement
v) Scientfific publication vi) public presentation
Vi) networking events

3. Use Platforms that can support and improve the successful replication of a project results.
Platforms, such as loT and Edge Computing Catalogue, Horizon Results Platform, NG loT,
Catalogue NGIL.EU, etc.

Replicability and Scalability process will support the loT and Edge Computing & Edge computing
ecosystem (s) considering three main pillars:

1. The loT and Edge Computing & Edge computing Sector (with specific assessment and
considerations)

2. The cross-cutting role of loT and Edge Computing & Edge computing innovation

3. The way innovation is linked to the evolution of other sectors in the economy
One of the main challenges of innovation ecosystems creation is to align stakeholders around
a common vision, that could be different and wider than the sectoral one (ref Ecosystems and
Community Canvas). In our idea, each stakeholder should be involved in one or more steps of
the R&S process, according to ifs role and synergies with other stakeholders, that will maximise
the benefits each actor can expect from this process.
Table 3 shows for each phase of the Replicability and Scalability Process, which stakeholders are
involved in and which contributions each actor can give and which benefits are expected.
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Table 3: Stakeholders contributions to and benefits from the replicability initiative

# Stakeholders Contributions Benefits
Assessment
Academic / Development, assessment, | Guidelines and lessons learned; have an
Research improvement of R&l results updated portfolio of replicable and scalable
results to accelerate innovation in the loT and
Edge Computing ecosystem (s). Do not
“reinvent the wheel”

Technology Involvement in the optimisation of | Support the industrialization of 10T and Edge
provided solution that should be | Computing -related research outcomes;
improved, “innovated”, and | securing IP and supporting strengthening
assessed during the project. European competitiveness

Business / Collection of market needs, end | Involvement in the definiion and

Market user's needs and user experience; optimisation of new Business Models

Strategies and
Policies

Collection of needs. Promotion of
standards enabling replicability and
scalability of results.

Engagement from the beginning in the
innovation process

Enablers / Collection of needs, use cases. | Have a complete overview of use cases,
Facilitators Support stakeholders interaction to | verticals, stakeholders’ involvements and
better assess and foster replicability | interaction
and scalability of results.
Action
Academic / Foster replication of R&l projectresults | Build the bridge between Research and
Research in different domains and collaborate | industry, maximising the value of Projects
with industries and start-ups | Results
(Business/Market)
Technology Involvement as early adopters to test | Access to R&l results assessed and tested
and benefitin advance of R&l results. | under the R&S process. Opportunity fo
They can provide feedback useful to | improve their portfolio.
improve solutions accordingly to the
needs of specific markets
Business / Involvement in  experimentations, | Opportunity to access to innovative solutions
Market open calls, clustering activities, etc at an early stage.

Strategies and
Policies

Involvement in early adoption of the
R&l results, ensuring the regulatory
compliance of solutions.

Get solutions compliant with EU regulations,
sfandards and policies. Contribution fo
support policy makers.

Enablers / Involvement as operational bridge | Reuse of existing use cases and solutions to
Facilitators between the R&S inifiative | develop innovations at local level
stakeholders
Platform
Academic / Share results, technology and | Have an updated portfolio of replicable and

Research

knowledge on dedicated platforms

scalable results to be reused in R&l projects
and to be used to accelerate innovation in
the loT and Edge Computing ecosystem (s)

Strategies and
Policies

Not input required

Access to solutions assessed against
regulations and polices. Access to specific
guidelines for each solutfion

Technology Provide technical details useful for | Access to R&l results assessed and tested
Replicability and Scalability of | under the R&S process. Visibility on such
Solutions platforms, if involved in R&l projects;
opportunity to enlarge their portfolios.
Engagement in the innovation processes;
improvement of their business processes.
Business/ Contribution to the business models | Access to end solutions creating new values
Market creation in several verticals (private persons) or improving industrial
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# ‘ Stakeholders ‘ Contributions Benefits ‘

processes (industry). Access to innovative
Business Models

5 Enablers / Address the communities to the | Have access to results and be able to
Facilitators Platforms, supporting matchmaking between the
stakeholders. Expand the network.

SCoDIHNet members (DIHs) should become ambassadors of the replicability inifiative as they
will be very interested to reuse existing use cases and solutions to develop innovations at local
level. The assessment tool as defined above will be very helpful as it will facilitate identification
of existing use cases/solutions that fit their customer needs and that could be adapted fo
develop innovations.
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4. Innovation process: Assessing the Impact of Digital Transformation
in the loT-Edge Ecosystem

Over the past five years, the European Commission has devoted renewed atftention and
resources to technologies that are bringing fundamental changes to all sectors of society and
economy. Specific focus has been given to Next Generation Internet (NGI) and the way its
concrete deployment can develop the next generation of 1oT and Edge Computing devices
and systems with the help of enabling technologies such as 5G, cyber-security, distributed edge
computing and artificial intelligence. This has resulted in the launch of multiple, multi-year EU-
funded projects spanning a complex and vibrant ecosystem in a variety of different industry
sectors. Understanding of the impact that these projects have created from both technological
and economic impact is crucial to establish the future policies and instfruments to support and
accelerate the adoption of digital platforms across Europe and different sectors.

In order to address this action, a specific task in the OPEN DEI CSA (Aligning Reference
Architectures, Open Platforms and Large-Scale Pilots in Digitising European Industry) has carried
out: a technological and economic impact analysis of selected digital/loT and Edge
Computing platforms under the ecosystem of more than 25 Innovation Actions funded under
the Digital Platforms focus area of the H2020 LEIT ICT 2019-2020 work programme. The study
covers a selected pool of projects in the four domains of the OPEN DEl ecosystem
(manufacturing, energy, health & care and agrifood) taking into consideration loT and Edge
Computing and edge application cases.

The impact analysis aims at defining an Impact measurement and benchmark Framework o
evaluate Pilots’ Digital Transformation Pathways and Achievements. The proposed digital
tfransformation framework allows to assess the current level of digital maturity of pilot initiative
(AS-IS), quantify the desired level of digital maturity that these latter aim at achieving (TO-BE)
and design a specific action plan to allow the transition needed to fill the gaps identified. The
migration model is based on 6 pillars named Products, Process, Platform, People, Partnership
and Performance affecting the Digital Transformation achievements:

1. Products: next generation products in Manufacturing, Energy, Healthcare and Agri-food
require exiremely high levels of digitalization.

2. Processes: next generation digital processes require methods and tools for modelling and
simulating both data and human/automatic activities

3. Plafforms: next generation digital industrial platforms is the battle Europe cannot afford
to lose. CPS, loT, Big Data, Al and Cloud-HPC technologies need to be integrated into
fraditional information systemes.

4. People: next generation jobs and competencies for workers, engineers and managers
require new education and re- up-skiling activities. Digital Skills development firstly, as
indicated by the Digital Skills and Jobs Coalition, but also domain-specific OT skills and
fransversal soft skills necessary in collaborative, participative and non-hierarchical
innovation environments.

5. Partnership: next generation supply-distribution-customer networks are an essential
element for DT. EU industries need to involve more partners in their critical decisions (e.g.
in the prosumers roles) as well as to set up open innovation participative models

6. Performance: next generation indicators for industrial performance are needed,
considering the new nature of business development and new service-driven business
models. For instance, user experience, customer satisfaction, service level agreements,
societal and environmental impact indicators need to acquire more relevance and
complement traditional time-cost-quality indicators.
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Next step: Extension of the 6P Digital Transformation Pathway towards Portability (7P)

The deployment and full roll-out of the solutions tested in R&l and demonstration projects require
a suitable degree of scalability and replicability to prevent projects from remaining local
experimental exercises unable to fransfer their knowledge and solutions to real-life industrial-
scale applications. Thus, scalable and replicable solutions are sought as clearly indicated by the
European Commission. The shift from R&l and demonstration phases to the deployment phase
comes along with a significant investment especially in Digital Europe Program.

As consequence, the 6P Methodology has been refined for and extended with a new dimension
of analysis, an original outcome of OPENDEI, Portability as the combination of Replicability and
Scalability capacities, to analyse the replicability and the scalability of R&l project platforms to
other industrial domains or larger scale.

Replicability refers to the ability of a system to be repeated consistently and reliably, to
serve multiple purposes.

Scalability is a characteristic of a system to cope and perform well under an increased
workload or scope. A system that scales well will be able to maintain or even increase its
level of performance or efficiency even as it is tested by larger and larger operational
demands.

The Portability of an IoT and Edge Computing Application Case is evaluated for all the 6
dimensions of analysis: Product, People, Process, Platform, Partnership and Performance. Each
dimension can be analyzed according to 5 main levels of Maturity:

a.
b.

C.

INITIAL: The process is poorly controlled or not controlled at all
MANAGED: The process is partially planned and implemented.

DEFINED: The process is defined with the planning and the implementation of good
practices and management procedures.

INTEGRATED: The process is built on information exchange, integrafion, and
interoperability across applications; and it is fully planned and implemented.

EXPLOITED: the process is digitally-oriented and is based on a solid technology
infrastructure and on a high potential growth organization, which supports the decision
making.
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5. List of best practices and recommendations

Open and collaborative innovation with open-minded ecosystem: Innovation requires
complementary skills fo identify a business idea, create a sound scientific and technological
approach, tailor for a specific market need, industrialize and market the solution. The open-
minded collaboration from different and complementary experts from a variety of ecosystem
actors plays a central role. Often a support (e.g., training, dedicated innovation manager) is
required to create the bridges and support efficient and targeted collaboration between the
experts, finally creating the link between the first business ideq, its technical realization, and the
creation of a sustainable business.

Diversity as key success factor for efficient and inclusive innovation. Gender equality, multi-
cultural, multi-disciplinarity are important success factors to avoid bias and introduce new
viewpoints inside the projects, concepts and teams. Finally maximizing the probability for a
successful innovation — fromideas to business to adoption. KPIs at organizational and ecosystem
level are required to monitor progress and results.

From R&D engineer to entrepreneur: In order to be successfully deployed, a technology need to
reach an appropriate maturity level (Technology Readiness Level, TRL). Similarly, the business
model and access to market needs to evolve. A strong prerequisite is thus the evolution of the
tfeam throughout this process, being able to provide a continuity in the core competences
throughout the different business maturity levels, intfegrating a capacity building approach and
a mindset transformation. The core team shall be provided the possibility to evolve in their
competences, environment, responsibilities and duties. From a R&D engineer developing new
technologies, toward an entrepreneur able to set-up a legal framework and innovation
ecosystem for the commercial uptake of his technologies.

Monitoring Digital transformation - the 6P methodology: Digital transformation is not only the
infroduction of a digital solutfion in the company, but rather a disruption at organization level to
re-think the core organisational and business processes under the spotlight of digital
technologies. This change has strong impacts both at technological and at socio-business level.
A quanfification and monitoring of this digital fransformation is mandatory to monitor and steer
this (r)evolution.

From mature project outcomes to business — the valley of death: The European Commission is
investing several billions of Euro for R&D programs, targeting to increase competitiveness of
European industry and ensuring leadership for specific key technologies. At the same time,
research programs shall address pre-competitive topics and shall not overcome a technology
maturity above mature prototype demonstrated in operational environment (TRL 7) to avoid
distortion of competition. Still, the path from a mature prototype to a successful business is wide,
and therisk that the project outcomes are lost (e.g., teams disappearing, lack of follow-up invest
for industrialization and exploitation) is high. The link to follow-up funding mechanisms fo
maintain the teams and the assets, and to investors to create business out of promising project
outcomes, should be elaborated. Knowing that the valley of death is a consequence of a lack
of user driven innovation and a low level of entrepreneurial ecosystem mindset.

Replication strategy - overcoming the “not invented here” syndrome: Outcomes of European
programs have — per definition — a limited technology readiness (up to TRL7). It is likely that the
solution is relevant for different contexts, still needs to be further customized (e.g., adaptation to
local needs and regulatfion such as language, branding, specificities) prior deployment in
operational environment. Instead of re-inventing the solution for each similar problem, an
efficient replication strategy is required (a) to expose the outcomes of collaborative programs,
(o) to analyse results available versus current needs for potential reuse, (c) to identify
mechanisms for efficient asset / team reactivation for technology transfer while taking into
account IP management, rights of commercialization of the IP, rights of use of the IP and IP
licensing.
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6. Success stories

6.1 SmartMetal - a service for monitoring workflow and business processes in
factories using sensors and digital identities of the machines

Participants: DunavNET (DNET Labs)

Context: Smart Metal (9 months duration, September 2021 - May 2022)
https://dunavnet.eu/projects/smartmetal/

The aim of the SmartMetal project was to extend the EFPF platform federation with product
passport services. Validation of the integration of the manufacturing scenario with the EFPF
workflows was performed in the Metalac company. The development of this tool was partly
funded by the European Factory Platform (EFPF) project with funding from the European
Commission under the Horizon 2020 Framework Programme under Grant Agreement No. 825075.

Expectations: The challenges faced were more on the organizational and business sides than
on the technical. While the technical implementation of features had its own set of hurdles,
getting the full support of the top management as well as buy-in from the people who were
supposed to use the solutions once ready was much more difficult. DNET has an agreement with
Metalac for joint offering of the solutions on the regional market. Establishment of partnerships
with relevant sales partners. DNET aims for the SaaS model, for Smart Manufacturing offerings
(which is the most recent domain for the company), together with support services including
monitoring, operation, etc. Target customers are manufacturing companies with diverse set of
machines in use.

Innovative solution: The solution combines DNET's Product passport solution with the EFPF
predictive maintenance and Blockchain functionadlities to provide insights info business
processes and to ensure their immutability for transparency purposes. The implemented solution
is co-designed with the Digital Innovation team of Metalac and validated in their kitchenware
factory.

Factory is equipped with selected set of sensors. Measurement data from the vibration sensors
are collected by the edge gateway node and after the initial processing and formatting, data
is fransferred via Metalac's WiFi network to cloud. Measurements from the noise and air quality
sensors are fransferred directly to cloud via the same WiFi network. The received data is stored
in the Product passport’s database and published to the Data Spine Message Bus. The existing
SCADA system in the pilot factory collects data about energy consumption of the machines. An
loT and Edge Computing application is developed in Node Red to collect data and transfer it
to EFPF. The EFPF predictive maintenance, is fed with the data coming from the vibration, PM,
and noise sensors, as well as SCADA system as input to the algorithm detecting if the
measurement values are out of the predefined (expected) ranges, when alarms should be
created the algorithm, and eventually, predicting the malfunction and anomaly detection. The
Blockchain module is used to ensure data traceability by writing the results of the assessment of
the working conditions and regimes into the ledger.
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The Smart Metal mobile application is developed for visualization of the measurements. QR
codes used to identify machines on the factory floor are generated by DNET's Product Passport
solution. Each QR code contains a unique identity of the machines. By scanning QR codes
aftached to machines, the application pull data for the selected machine and present it to the
user (vibration service, noise, PM and SCADA data is presented).

Impact: As Metalac is one of the leaders in the region, having positive feedback from their own
experience will create the basis for a rapid expansion of the solution in the region. Once the
regional footprint is established, Metalac and DNET will jointly look for strategic partners for
expansion beyond the region, potentially setting up joint ventures or providing the solution as
white-label. It is our expectation that the integration with the EFPF platform and the ecosystem
will facilitate such expansion and will be an additional boost for the exploitation efforts. After the
end of the project the work towards expansion of the ecosystem continued. Developed solution
allows machine utilization and health monitoring.

Innovation ecosystem: In the metal sector, we are leveraging collaboration with company
Metalac, active in that sector for many decades. Using their domain expertise and our technical
expertise, we are jointly creating a portfolio of solutions applicable to the sector. The goalis to
create a joint (between Metalac and DNET) offering of solufions tailored for the metal
manufacturing sector, test/validate these in Metalac’s factories, and then approach other
companies from the sector, first in the region, and then globally. During the project, in parallel
with the technical development, the work on business development continued. The meetings
with the top management of Metalac took place as well as interactions with representatives of
other companies from the sector leveraging Metalac’s position on the market and a large
network of partners. Participation in the project allow us establishment of partnerships with
relevant sales partners and solution promotion.
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6.2 POSER - True Geolocation provided by an loT and Edge Computing
Network

Participants: Ubiwhere

Context: Everyday, our devices provide automatic location information to several applications
we use, nevertheless, the location shared depends on GNSS (Global Navigation Satellite System)
services, which are not always 100% accurate and can easily be affected by different
vulnerabilities.

Considering difficult signal penetration within indoor and underground environments, urban
densities imposing challenges, possibilities of spoofing, jamming and cyberattacks of GNSS
signals, and the low efficiency and energy-intensive components required, it is clear that a
localisation solution is long overdue. One that does not compromise the privacy of its users and
where both security and transparency are prioritised.

When we consider a solution like Ubiwhere's GoGreen, rewarding users for their sustainable
fravel behaviours, it is crucial to guarantee that the user is not misleading the application for
such rewards. The most reliable way to achieve it is through POSER.

Expectations: Global Positioning System (GPS) is a centralised ufility and, thus, a single point of
failure. Although extremely reliable, issues and attack vectors with this system have become
increasingly apparent. Furthermore, the always-connected GPS draining the battery from the
devices makes it not practical for low-power Internet of Things (loT) scenarios.

The next generation of GPS, the Operational Control System (OCX) will provide an upgrade,
nevertheless the project has been repeatedly postponed and is still under development, but
centralisation remains to be solved.

POSER was built through the combined forces of the LORaGWAN open protocol and a public
blockchain, the Helium Network, providing the tools needed to build a decenftralised location
service thanks to the integration of community-owned devices with the aforementioned.

Innovative solution: POSER aims to bring decentralised location services, not simply a software
solution, but rather extending to both software and hardware. Since the focus is really on
decentralisation, we ought to take part in an already established community, rather than
building a brand new one. POSER leverages the Helium Network.

Therefore, POSER calculates the location by establishing a connection with multiple Helium
Hotspots and employing a multilateration algorithm (much like a regular friangulation algorithm
but for more than three nodes). From the user perspective, it is only necessary to allow short-
range connectivity (currently Bluetooth), so that GoGreen (or other application), can connect
tfo Smartlampposts and do the rest for you. POSER does not use nor share any personal data.
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Impact: It is possible to make it a standalone tool for any interested party, since the applications
of a decentralised dynamic location system are immense and the solution is very much versatile
to any Smart City device that shows Bluetooth and LORaWAN capabilities.

The opportunity to guarantee the veracity of the location information, no longer depending on
GPS data that can be easily altered, is seen as a motive to opt for the implementation of POSER
within several applications. Adaptability is the key aspect of our solution and allows us to preview
POSER to have a significant impact globally and be easily accepted.

Innovation ecosystem: POSER enables new use cases and potential business scenarios for
Smartlamppost and GoGreen, opening new collaboration opportunities within the LORGWAN
ecosystem, reducing the energy consumption of localisation scenarios and sharing
infrastructure between different domains and stakeholders.
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6.3 Development of a collaborative and integrated ecosystem for the
adoption of Al-driven solutions in a SME

Participants: Gualini Lamiere International S.P.A. (Gualini), Associazione Fabbrica Intelligente
Lombardia (AFIL), Consorzio Intelimech (IMECH)

Context: The success story is supported by the Al REGIO project (H2020, Oct 2020 - Sep 2023).
The project involves 36 partners coming from 11 EU countries with an EU funding of 8M. It aims
at consolidating the collaboration in the pan-European network of DIHs, coordinating regional
S3 strategies, enhancing knowledge transfer and upgrading DIHs' services with Al-driven
applications for SMEs.

Expectations: Several challenges hinder SMEs in the adoption of digital and Al-driven solutions.
To overcome these challenges, Gualini relied on the support of AFIL and IMECH: at a scientific
level, fo detect innovative solutions and for new skills development; at a business level, to
approach available funding opportunities supporting the preliminary testing and tailoring
phase; at a technologicallevel, to access the regional ecosystem, identifying valuable partners
and technology providers for Al-driven solutions delivery. In particular, through Al REGIO, Gualini
expects to improve the metal sheets handling process. Indeed, Gualini's warehouse consists of
piles of steel sheets. The sheets have different dimensions, thicknesses, structures and huge
weights, which hinder their movement. The current labelling methodology presents several
inefficiencies due to frequent manipulation. Thus, the identification of a specific sheet implies
unnecessary handling, with wasted effort and time. In this light, efficient labelling and
recognition tools would bring significant benefits.

Innovative solution: AFIL and IMECH deeply analyse their customer journeys to identify the
services that could support Gualini's digital fransformation. Thanks to the adoption of the D BEST
taxonomy for the classification of services, a collaborative and integrated regional ecosystem
has been established, allowing to: identify funding opportunities to support Gualini in festing
innovative Al solutions (Al REGIO project); exploit synergies and collaborations with regional
stakeholders and technology providers, involving TXT Group for the Al REGIO solution
development; identify the proper solution and adapt it to the real industrial environment
considering the specific constraints. The identified solution must be integrated with the ERP and
Gudlini dataset and relies on machine vision technologies for recognizing sheets and expert
systems for supporting the handling process. So far, the Al REGIO experiment has been centred
on: effective re-arrangement of the sheet piles; infroduction of metal printing to achieve
efficient labelling which cannot get lost during handling; installation of cameras for the video
analysis; development of personalized Al algorithms. The implemented system has been
exploited to recognize the features of the steel sheets in terms of: dimensions, thickness, material
and position. With more efficient cataloguing, it has been possible to track the evolution of the
piles and the position of the sheets, minimizing handling. Future developments will build on top
of the identified technologies and preliminary validation results, focusing more on the
functionalities offered to the user and the operation in the real-life scenario.

Impact: Gualini has taken advantage of the support of AFIL and IMECH in different ways. At the
economic level, Gualini received EU funding through its participation as a consortium partner
to the Al REGIO project. This participation allows the development and test of an Al solution that
could make the handling process faster (from 2-6h to 0.5-1.5h), more efficient (-25% of human
errors), and safer, thus, improving the operators’ working conditions as well as the industrial
competitiveness thanks to the significant economic advantages. Moreover, thanks to its
participation in Al REGIO, Gualini has increased its visibility within local and European networks,
positioning itself as a virtuous example of collaboration among DIHs, tech providers and SMEs.
Moreover, thanks to the established network, Gualini has gained access to academic
knowledge, state-of-the-art technologies and future research initiatives. Finally, the validated
solution based on machine vision for products' labelling and recognition could be easily
extended to different scenarios, positively impacting other manufacturing companies.
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Innovation ecosystem: SMEs like Gualini need assistance from specialized DIHs and technical
partners to fully grasp the opportunities offered by Industry 4.0. This is frue not only for networking,
matchmaking, brokering and dissemination of innovative digital technologies and good
practices, but also from the more practical aspects, impacting the organization of work and
spaces around their core business. In this context, the innovation ecosystem plays a pivotal role
in promoting dialogue and inferaction among different entities. Indeed, collaboration is crucial
for sharing knowledge and integrating different skills, as well as highlighting the real needs and
priorities of the European industrial framework.
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About AIOTI

AIOTI is the mulfi-stakeholder platform for stimulating loT and Edge Computing Innovation in
Europe, bringing together small and large companies, academia, policy makers and end-users
and representatives of society in an end-to-end approach. We work with partners in a global
context. We strive to leverage, share and promote best practices in the loT and Edge
Computing ecosystems, be a one-stop point of information on all relevant aspects of loT and
Edge Computing Innovation to its members while proactively addressing key issues and
roadblocks for economic growth, acceptance and adopfion of loT and Edge Computing
Innovation in society. AIOTI's contribution goes beyond technology and addresses horizontal
elements across application domains, such as matchmaking and stimulating cooperation in loT
and Edge Computing ecosystems, creating joint research roadmaps, driving convergence of
standards and interoperability and defining policies.
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