





nected platforms using open ActivityPub protocol where
users on Mastodon follow and interact with PixelFed,
PeerTube, or any other ActivityPub platform through one
account.

European funding supports: Mastodon (end-to-end en-
cryption, moderation), Pleroma (lightweight servers), Pix-
elFed (privacy-focused photos), PeerTube (Framasoft's
video platform with live streaming), Lemmy (federated
Reddit alternative, funded June 2020), Mobilizon (event
planning, launched October 2020), Funkwhale (music
streaming), XWiki (federated wikis), Misskey (Japanese
microblogging), GoToSocial (lightweight deployment),
GNU social (pioneering federation). Beyond platforms:
ActivityPub bridges to XMPP/Matrix, WordPress/Drupal
plugins, mobile clients like PixelDroid, interoperability test-
ing frameworks.

This isn’t rhetoric — it's systematic infrastructure building
operating on entirely different principles than Silicon Val-
ley: no data harvesting, no algorithmic manipulation, no
vendor lock-in.

Beyond broadcasting: the
Fediverse brings two-way
conversation to podcasting

The Fediverse represents open protocols’ next evolution.
With over 11 million users across thousands of independent
servers, ActivityPub creates true interoperability: Mastodon
users follow PeerTube channels, comment on PixelFed pho-
tos, join Lemmy discussions, RSVP to Mobilizon events, and
interact with podcast episodes — all from one account.

This transforms one-way broadcasting into genuine com-
munity interaction. ActivityPub-enabled podcast platforms
allow episodes to appear in Fediverse followers’ timelines.
Listeners comment, share, discuss — interactions flow
back to podcasters without intermediary platforms con-
trolling or monetizing conversation.

This differs fundamentally from Twitter or Instagram,
where algorithms determine whether followers see an-
nouncements. On traditional platforms, audiences belong
to the platform — rules change, reach is throttled, shut-
downs happen. In the Fediverse, audiences follow directly
via open protocols. Dislike your hosting provider? Move
servers and keep your followers.

This architecture creates the conditions for genuine com-
munity formation rather than algorithmic engagement opti-
misation. Without systems designed to maximise “time on
platform” through controversy and outrage, conversations
can form around shared interests, curiosity, and mutual
respect.

&RPPXQLW\ FHQWULF Y\

platform-centric: a cultural
shift in media

The technical architecture of open podcasting creates dif-
ferent cultural dynamics than platform-controlled media.
Algorithms optimising for “engagement” inevitably favor
content triggering strong emotional responses — anger,
fear, outrage. Communities forming around open proto-
cols can develop their own norms based on shared values
rather than platform metrics.
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From my experience speaking at European conferenc-
es — FOSDEM, Open Source Conference Luxembourg,
Journées du Logiciel Libre — I've observed how Europe-
an digital sovereignty perspectives emphasise community
autonomy and collective governance. These reflect fun-
damentally different assumptions about what the internet
should be and whom it should serve.

Open infrastructure enables communities struggling on
major platforms: niche interests, minority languages, ac-
cessibility features, local news, educational content. Eu-
ropean funding for Fediverse platforms recognises that
healthy digital ecosystems require diversity, not just mas-
sive platforms optimised for data extraction.

When French municipalities deploy PeerTube for ed-
ucational videos, when Polish towns replace YouTube
with their own instances, when universities host Masto-
don for academic discourse, when podcasters choose
ActivityPub-enabled hosting — these are assertions of
digital sovereignty and community autonomy. The Euro-
pean Commission operating its own Mastodon instances
demonstrates that alternatives are viable even at govern-
ance’s highest levels.

The road ahead: can open
protocols compete with
platform convenience?

The challenge facing open alternatives is real: competing
with well-funded platforms spending billions on user ex-
perience and network effects. Mastodon’s signup process
has been criticised as confusing. Discovery mechanisms
remain less sophisticated than algorithmic recommenda-
tions.

Yet opportunities are equally significant. Growing aware-
ness of platform risks — privacy violations, algorithmic
manipulation, arbitrary deplatforming, psychological toll
of engagement-optimised feeds — drives users to alterna-
tives. The Fediverse added over 2 million users following
major platform controversies.

European NGI funding has proven remarkably efficient
at supporting innovation across the entire spectrum, from
experimental projects to established platforms. This diver-
sity creates resilience — no single failure can collapse the
ecosystem.

As more services adopt ActivityPub — Ghost, Tumblr,
Threads, Flipboard, WordPress, Discourse — the open web
strengthens. Each participant creates value for all without
central permission. A PixelFed photographer, PeerTube
video creator, WriteFreely blogger, Mobilizon event organ-
iser, and ActivityPub-enabled podcaster all reach and in-
teract with the same federated audience.

For podcasting, Fediverse integration opens new possi-
bilities. Episodes become centers of cross- platform dis-
cussion. Comments from Mastodon, shares via Pleroma,
discussions on Lemmy, video responses on PeerTube
flow together around podcast content — rich community
interaction with decentralised control. RSS that served
podcasting for two decades now connects with social pro-
tocols designed for the internet we need.

Choosing our digital future

The future of online community isn’t predetermined. It de-
pends on the choices we make — as individuals, communi-
ties, organisations, and societies — about which infrastruc-
tures we build, fund, and use.

In podcasting, we've seen that open architectures can
not only survive but thrive for decades, creating vibrant
ecosystems without centralised control. The question is
whether we’ll apply these lessons to the broader internet.
Will we continue accepting that a handful of companies
should control how we communicate, whom we reach, and
what information we see? Or will we invest in alternatives
that preserve the internet’s original promise: a space for
human connection, creativity, and community that serves
people rather than exploiting them?

Europe’s commitment to funding open source alternatives
demonstrates that different futures are possible — and
practical. The technologies exist. The communities are
forming. The protocols work. What remains is choosing
whether we want our digital public spaces to be shopping
malls managed by corporations or commons maintained
by communities.

Podcasting showed us the path. Now it's up to us to follow
it.
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A decade of open science
hardware: embedding
openness in Europe’s research

ecosystem

(JBy Julieta Arancio, Board Member at the Open Science Hardware Foundation

The promise of open science
hardware

Open science hardware (OScH) - the use of open source
hardware in scientific research - emerged in the mid-
2010s in response to a paradox: as scientific knowledge
was increasingly recognised as a shared public good, the
instruments required to generate it remained proprietary,
expensive, and opaque.

From open source microscopes and environmental sen-
sors to modular laboratory equipment and biological ma-
terials, OScH aims to democratise the material conditions
of research. Anyone, anywhere, should be able to access,
modify, and build upon the blueprints of scientific instru-
ments, as they are an inseparable part of knowledge pro-
duction.

Since then, OScH has grown into a global network of prac-
titioners, with dedicated academic journals, SMEs and a
visible presence in open science policy debates. Yet the
question remains: is open science hardware realising its
transformative potential?

The 2016 Global Open Science Hardware meeting in
Geneva and the subsequent 2017 Roadmap marked the
field’s foundational moments. They united makers, aca-
demics, nonprofits, and enthusiasts around a bold vision:
that by 2025, open source hardware would be a ubiqui-
tous, accessible component of science. Its promise has al-
ways been both practical and political: enabling research
in resource-constrained contexts while freeing even the
best-funded laboratories from the hassle of vendor lock-in
and inefficiency.

A turning point came in 2021, when UNESCO adopted
the Recommendation on Open Science, explicitly naming
open source hardware as one of the four pillars of open
science. This inclusion symbolically embedded OScH
within international policy frameworks, institutionally legiti-

mising what had been a grassroots movement claim. Pol-
icy uptake since then has been uneven but growing; the
term still carries multiple meanings, reflecting the diversity
and dynamism of the field itself.

What has changed?

In the past decade, OScH has shown tangible progress
across several dimensions:

Epistemic innovation. OScH broadened what counts as
a scientific output. Instruments, often viewed merely as
tools, are increasingly understood as infrastructure whose
openness directly affects reproducibility, access, and inno-
vation. In an era where instruments are increasingly digital
and cloud-based, OScH re-anchors attention to the mate-
rial realities of data production.

Community and collaboration. The OScH communi-
ty, including the Gathering for Open Science Hardware
(GOSH), exemplifies transdisciplinarity, connecting aca-
demia, industry, participatory science, and maker culture.
Projects such as OpenFlexure, the Open Source Imaging
Initiative, OpenEphys, FieldKit or Reclone demonstrate
how collaborative prototyping can yield robust, affordable
tools for science.

Policy and funding visibility. The circulation of OScH as
a policy concept, its integration into open science strate-
gies, and its growing links with adjacent communities are
significant milestones. Slowly, funding streams are be-
ginning to recognise and support open source hardware
projects in research. The Open Science Hardware Foun-
dation (OSHF) now works to consolidate these efforts,
providing coordination, administrative support, visibility,
and advocacy for the field.

This growing visibility resonates with a broader EU policy
landscape where open source is a cornerstone of digital
sovereignty. Recent policy discussions emphasise the
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role of openness as a governance model that strengthens
competitiveness and autonomy across strategic technolo-
gies, from cloud and Al to semiconductors. Open science
hardware can extend this logic into scientific instrumenta-
tion, positioning Europe to lead in transparent, interopera-
ble, and sovereign research infrastructures.

Despite this progress, adoption remains uneven. Open
source hardware thrives in small-scale and educational
settings but struggles to penetrate high-precision and reg-
ulated domains such as biomedicine, aerospace, or indus-
trial R&D. These limitations reflect both systemic barriers
shared with other open science domains and internal chal-
lenges specific to the OScH ecosystem.

Shared challenges across
open science

A central, persistent barrier lies in incentive structures. Re-
search assessment frameworks continue to privilege pub-
lications and patents, leaving open design contributions
invisible in career advancement and funding evaluations.
Academic hardware developers often lack recognition and
viable career paths, discouraging long-term investment in
open source projects.

Sustainability is another systemic issue. Many open
source hardware projects in academia depend on short-
term grants and individual champions, making mainte-
nance precarious.

Without proven business models, certification mecha-
nisms and procurement pathways amongst others, conti-
nuity and reliability are hard to secure.

Finally, equity gaps persist. Although OScH promises to
democratise access to scientific tools, disparities in fab-
rication capacity, import regulations, and institutional
support perpetuate uneven participation between well-re-
sourced and under-resourced contexts.

Challenges within the OScH
community

Internally, OScH still faces the growing pains of a young
field. Standardisation and interoperability remain limited:
documentation formats, metadata structures, and licens-
ing practices vary widely, hindering reuse and validation.

The absence of shared certification frameworks for OScH
creates fragmentation where collaboration should thrive.

Meanwhile, technology transfer and commercialisation
pathways are out-of-date and underdeveloped. Most uni-
versity technology transfer offices are built around proprie-
tary IP models and lack the capacity or knowledge to sup-
port open source business strategies or utilise portfolios
based on open source designs. This constrains the trans-
lation of academic innovations into sustainable ventures
and limits OScH’s visibility in innovation ecosystems.

As Europe seeks ways to increase standardisation with
frameworks such as the Cyber Resilience Act and the Al
Act, open science hardware can both contribute to and
benefit from these debates. In certain fields such as bi-
osecurity, science hardware such as DNA synthesis in-
struments and autonomous lab robots are at the centre of
discussions around responsible research.

What does this mean for
science?

The first decade of OScH has been defined as much by its
achievements as by the opportunities it has yet to seize.
While open access and open data have become institu-
tionalized, open science hardware still lags behind. Early
advocates proved that it was technically possible to build
scientific tools collaboratively and at lower cost, but these
successes rarely translated into procurement reform or
sustained policy integration.

Fragmentation remains a critical issue. OScH has pro-
duced an extraordinary variety of instruments but lacks
the shared infrastructure (repositories, registries, cer-
tification systems) that made open source software and
data movements scalable. Without these, many projects
remain invisible and disconnected from potential users or
funders. This pattern echoes findings from a recent study
by the Open Source Observatory (OSOR), showing its
impact in the reuse of open source software across local
governments.

For open science hardware, coordinated procurement and
reuse strategies could play the same role: creating econ-
omies of scale, interoperability, and trust among research
institutions, SMEs, and public authorities.

Equally, the field still lacks a coherent narrative linking
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open source hardware to broader goals of science policy
and innovation. Its potential to advance discovery, equity,
and sustainability is clear to insiders but has not yet cap-
tured the imagination of funders or policymakers.

The road ahead

Ten years on, open science hardware stands at a cross-
roads. It has moved from the margins into policy docu-
ments, from prototypes to functioning ecosystems, from
enthusiasm to legitimacy. Yet its foundational ambition re-
mains only partially realised.

The coming decade will determine whether OScH be-
comes a fully institutionalised pillar of open science or
remains a constellation of inspiring experiments. Achiev-
ing the former requires going beyond instruments, but the
institutional architectures, standards, and narratives that
make openness durable.

The European Commission can promote open science
hardware in different ways - for example, integrating OscH
calls in existing funding streams for open source software,
both for emerging projects and professionalisation of
strategic ones. The ecosystem can also be strengthened
through support for initiatives bringing together communi-
ties of users, science funders and OscH-friendly compa-
nies, with the aim of developing and implementing interop-
erability, performance and safety standards.

These goals align closely with current policy debates that
aim to ensure that EU’s knowledge and infrastructure
remain open, secure, and collaboratively governed. Em-
bedding open science hardware within this vision can turn
Europe’s commitment to openness into tangible innova-
tion capacity: not just for software and data, but for the
material foundations of science itself. At the Open Science
Hardware Foundation, we see the task ahead not mere-
ly as one of scaling, but of embedding openness itself:
in infrastructure, in funding systems, and in the culture of
scientific practice.
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Embedding Al digital public
goods into the digital
sovereignty agenda

[JBy Lea Gimpel, Director of Policy and Al Lead at the Digital Public Goods Alliance

The concept of Digital Sovereignty — the collective abili-
ty of states and communities to shape, govern, and safe-
guard the digital infrastructures, data, and standards that
underpin their societies — is rapidly becoming a global
imperative. As real-world incidents have shown, external
control over fundamental digital infrastructure, data host-
ing, and service providers can create profound vulnera-
bilities, such as the October 2025 outage of AWS’s US-
East-1 Data Centre Cluster.

For countries seeking to strengthen their digital autonomy
and reduce strategic dependencies, a focus on building
critical capacities and embracing public-interest, open
source solutions is essential. Digital Public Goods (DPGs)
- open source software, open data, open Al systems and
open content collections - are a vital piece of the puzzle
in this quest, providing foundational, open, and accessible
components that nations, communities and people can
truly own, adapt, and control.’

Artificial Intelligence and the underlying technology stack
on which user-facing applications, such as chatbots and
agents, are built, is one of the key focus areas to enhance
strategic autonomy and resilience as core components of
digital sovereignty.

The case for openness in Al

As Al becomes increasingly ubiquitous in our daily lives,
poised to power everything from healthcare diagnostics
to public service delivery, the way models are trained and
systems are built and deployed is becoming an essential
question of trust, safety, accountability, and sovereignty.

Take the public sector: governments around the globe are
compelled to integrate Al into their processes to make pub-
lic services more efficient, effective, and responsive to cit-
izen needs by automating processes, optimising resource
allocation, supporting decision-making, and personalising
services and citizen participation.According to an OECD
report, 67% of OECD countries utilise Al to improve public
service delivery.2

To ensure accountability, transparency, and fairness, while
enabling long-term economic benefits and control over
one’s infrastructure, Al systems must be open, trustworthy,
and free from proprietary lock-in or external jurisdiction.

That's where Al digital public goods come in. According to
the UN’s definition of DPGs, these products must be open
source, do no harm by design and help attain the Sustain-
able Development Goals (SDGs). Achieving this designa-
tion is not merely about using open source licenses; itis a
commitment to radical transparency and safety that direct-
ly enables control and trust. Hence, Al DPGs are a crucial
component of sovereign Al. Moreover, open source and
open science practices, including the sharing of papers,
code, and model components, have driven significant pro-
gress in Al development over the past few years and form
the basis for economic growth and competitiveness.?

To be recognised as a DPG by the Digital Public Goods Al-
liance, an Al system must adhere to the DPG Standard.4,
which dictates strict technical requirements to ensure that
implementers, such as governments, companies and civil
society, can thoroughly inspect, adapt, and reuse the tech-
nology without hidden dependencies.

https://www.digitalpublicgoods.net/digital-public-goods (accessed October 31, 2025)
2 OECD (2025), Governing with Artificial Intelligence: Ta crucial componenthe State of Play and Way Forward in Core Government Functions,

OECD Publishing, Paris https://doi.org/10.1787/795de142-en

3 Linux Foundation, The State of Sovereign Al, https://www.linuxfoundation.org/hubfs/Research%20Reports/Ifr_sovereign_ai_090525a.

pdf?hsLang=en (accessed October 31, 2025).

4 http://lwww.digitalpublicgoods.net/standard (accessed October 21, 2025)
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Component

DPG standard requirement

Data

The datasets) used to train, validate, and test the system must be open
and conform to the Open Definition, meaning they must be appropri-
ately licensed. This is a high bar, ensuring transparency and accounta-
bility and allowing users to verify the data’s relevance and fit for purpose.

Code

The code for data pre-processing, training, validation, testing, and infer-
ence must use OSl-approved open source licenses. This guarantees
the freedom to fork, modify, and manage the system locally.

Model

be inspected by experts.

The model architecture and all parameters (weights, optimisers, coef-
ficients, etc.) must be accessible under OSD-conformant terms. This
eliminates the possibility of a “black box” system whose behaviour cannot

Picture 1: DPG standard requirements for Al systems

The DPG standard for Al
systems: an aspiration for
openness

It is essential to acknowledge that the DPG Standard for
Al systems extends beyond the open source Al definition
provided by the Open Source Initiative (OSI) and is aspi-
rational in nature. The requirement for openness across all
components, especially the underlying training data, sets
a very high bar. We recognise that few Al solutions cur-
rently meet this comprehensive standard.®

However, this high bar is intentional. It represents the gold
standard for public interest and trustworthiness. Our goal is
not to exclude, but to encourage developers to build more
openly. By adhering to the DPG Standard, even if a solution
only meets some indicators today, developers contribute to
a future where Al systems are truly shared digital assets,
enabling greater digital sovereignty and realising public in-
terest objectives worldwide. In addition, the high bar is also
intended to strengthen the open data movement, making
a case for the critical importance of open data in building
trustworthy Al and encouraging the creation of open tools
and datasets that power public interest Al.

The technical pillars of Al DPGs

To be recognised as an Al DPG, the DPG Standard re-
quires openness across all core components of an Al sys-
tem. The following must be provided:

5 https://git.new/dpg-wiki (accessed October 31, 2025).

Documentation and
responsible Al: building trust
and control in A1 DPGs

Building trustworthy and auditable Al DPGs requires two
non-negotiable prerequisites that are embedded in the
DPG Standard: (1) transparent documentation and (2)
do no harm by design through responsible Al practices.
Transparent documentation enables reuse by requiring
clear formats such as model cards and data sheets that
cover the model overview, intended use, and known lim-
itations (including biases and weaknesses), and provide
detailed data provenance (source and quality).

Mandatory responsible Al practices ensure ethical compli-
ance, aligning with frameworks such as UNESCO’s Rec-
ommendation on the Ethics of Artificial Intelligence. This
pillar focuses on risk mitigation and harm prevention by
requiring disclosure on proportionality and impact on peo-
ple, steps to address bias and fairness, validation tests
and guardrails, and transparency regarding the model’s
logic and decision-making processes.

Sovereign Al beyond DPGs -
the Al stack

Achieving genuine sovereign Al goes beyond models and
systems. It also requires confronting the deep concentra-
tions of power at the base of the “Al stack,” namely the
centralised cloud infrastructure and the critical hardware
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oligopoly. The dominance of a few hyperscalers (Amazon,
Microsoft, Google) in cloud computing, coupled with the
overwhelming market share of companies like Nvidia in
specialised chips (GPUs), creates a precarious depend-
ence for any nation’s digital future.

Incidents like major cloud outages reveal a democratic
deficit in relying on Big Tech for core digital functions that
power our collective ability to interact, share knowledge,
and more. Furthermore, this consolidation of influence en-
sures that Al systems reflect the economic incentives of
their creators, often eroding public oversight and demo-
cratic accountability. True sovereign Al at the infrastruc-
tural level is only possible by decoupling public interest
technology from this proprietary infrastructure and build-
ing demand-driven public alternatives.

Inresponse, the European Commission (EC) has launched
policy initiatives, such as the Al Continent Action Plan and
InvestAl Facility, which foresees investments in up to five
Al Gigafactories (large-scale compute facilities focused on
the development of highly capable Al models) as a step
toward securing compute capacity and developing com-
petitive European models. However, many questions re-
main, such as access management and conditionalities
attached to using public computers.

The broader push for sovereign Al from the European
Commission’s side, with the ApplyAl Strategy, focuses on
applications and seeks to mobilise resources comparable
to those of major commercial Al labs. However, critics note
that this approach to European sovereign Al risks mirror-
ing the priorities of dominant commercial actors and fo-

cuses heavily on large-scale investment without a clear,
explicitly defined public interest focus, potentially deep-
ening dependencies rather than solving the problem of
concentrated power.® Therefore, policy initiatives at the
regional and national levels must prioritise public interest
use cases and embed openness requirements, as reflect-
ed in the DPG Standard, into these investments to ensure
they serve the common good and contribute to building
lasting digital autonomy and resilience.

In a holistic view, any country aiming to build sovereign Al
should also ensure that the enabling conditions are met,
including regulatory frameworks that protect the funda-
mental rights of citizens and mitigate Al risks, solid insti-
tutions to enforce such regulations and ensure the secu-
rity of such critical infrastructures, as well as an Al-literate
population.
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Open source and the power
of diverse communities in
modern logistics

[©JBy Carina Tiillmann, CCO, Open Logistics Foundation

Logistics has always been a complex industry. Today, with
global and digital supply chains, whose critical role in sup-
plying households and industries worldwide became evi-
dent during the COVID-19 pandemic, that complexity has
intensified to a point where no single company can solve
the challenges of modern logistics alone. The scalable,
interoperable, and resilient solutions that really matter
emerge from communities of practitioners working together.

Open source provides the
framework for industry-wide
collaboration

More than just freely available software, open source in
logistics is a way of working that embraces transparency
and collective problem-solving. When multiple stakehold-
ers across shippers, carriers, software developers, and
regulators contribute to a shared codebase, they create
tools that are more adaptable and widely usable. Solu-
tions are therefore built with real-world conditions in mind,
not just theoretical assumptions.

At the Open Logistics Foundation (OLF), we’ve seen this
model in action, from the early days of defining our first pro-
ject to today’s vibrant community of 50+ partners across
the logistics industry.From this experience, | can see four
principles that define successful open source communi-
ties in logistics — and, indeed, in any complex industry:

@9 Challenge assumptions: When contributors bring dif-
ferent expertise and perspectives, long-held assump-
tions are questioned, and solutions are re-evaluated
before they reach production.

@9 Foster openness: Transparent processes and open
discussions encourage experimentation and enable
collective progress faster than in isolated development.

@9 Build resilient solutions: A community that includes
multiple perspectives can anticipate operational chal-
lenges and regulatory requirements that a single or-
ganisation might overlook.

@9 Create shared standards: When diverse participants
contribute to the same project, the resulting tools and
protocols are inherently more interoperable and adopt-
able across organisations and countries.

All four principles depend on diversity. While “diversity”
is often considered as being primarily about representa-
tion in race, gender, etc., the OLF community also works
toward a diversity of professions, experiences, geog-
raphies, and perspectives. That allows communities to
identify risks, challenge assumptions, and innovate ef-
fectively. This diversity is especially powerful in Europe,
where logistics is inherently cross-border. Regulatory
frameworks, operational practices, and levels of digi-
tal maturity vary widely across countries. Open source
communities provide a neutral space for dialogue and
co-creation, where stakeholders from different nations
and sectors work together on common standards and in-
teroperable solutions.

A strong governance allows
diversity and trust to be
the main pillars of an open
source community

The impact of this approach is evident in projects like
the OLF-eCMR, the first open source implementation of
the electronic consignment note in logistics. While this
project is only one example, it illustrates how multi-stake-
holder collaboration works in practice. Developers, logis-
tics experts, regulators, and entire companies contribut-
ed to a shared codebase using standard open source
practices (e.g., open APIs, modular architecture, contin-
uous integration and iteration). Decisions were guided
not by a single authority like the OLF Head Office or its
Board but by a community governance model, ensuring
transparency and inclusivity. The resulting software is
technically robust and, crucially, widely applicable across
the industry.
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In logistics, where digital transformation often involves
multiple stakeholders and complex processes, ignoring
diversity and community input can lead to solutions that
are brittle, fragmented, or unused. Open source provides
both the methodology and the cultural framework to avoid
these pitfalls.

Equally important is trust. Communities succeed not sim-
ply because participants contribute code or ideas, but be-
cause there is confidence that contributions will be treated
fairly and respectfully. Trust allows for honest discussion
and critical feedback for more rapid iteration. Yet main-
taining that trust cannot be taken for granted. According to
a 2021 study by the Linux Foundation, only 55% of open
source contributors felt their opinions were valued by pro-
ject leadership. This shows that while open source is built
on openness by design, inclusion in practice still requires
conscious effort.

The power of open source
lies not in the code alone, but
in the culture and mindset it
creates

Another lesson from our open source community is the
value of shared ownership. Unlike proprietary develop-
ment, where the benefits accrue to a single company,
open source distributes both responsibility and reward.
Every participant has a stake in the outcome. Every per-
spective matters. This creates a collective accountability
that encourages higher-quality solutions and faster adop-
tion.

Ultimately, the message is clear: if we want to shape
the logistics industry for the future, we need to embrace
community and, within it, diversity and open collabora-
tion. This is not optional, and projects like the OLF-eCMR
show what is possible when these principles are applied.
Open source offers a way to tackle complexity, engage
diverse perspectives, and develop solutions that endure.
For logistics, this means faster, safer, more reliable sup-
ply chains. For participants, it means an opportunity to
contribute to something larger than any individual com-
pany. And for the industry as a whole, it means progress
that is collectively owned, collaboratively developed, and
widely beneficial.

If there is one lesson | would highlight for leaders, devel-
opers, and newcomers alike, it is this: Invest in your com-
munity, embrace diversity in all its forms, and apply open
source principles rigorously. The results may be challeng-
ing from all sides — technical, operational, cultural — but
they will be transformative.
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Solving the Al data drought
with community curated data

(JBy Liv Erickson, Senior Product Lead at Mozilla Data Collective

As industries and organisations increasingly adopt Al and
ML technologies, quality data becomes even more criti-
cal than ever before. Today’s Al models, especially openly
licensed models that make their training data available,
have historically been trained on the corpus of information
that is widely available online.

Improving and building new models requires new sources
of data, but the lack of high-quality, representative sources
of data that is publicly available on the internet creates
a ‘data drought’ for developers who are looking to build
the next generation of Al technologies. Platforms that en-
able and facilitate community-curated data sources offer
a scalable and ethical solution, enabling a path forward
for a more representative and democratic future for open
source Al.

The costs and challenges of
data production

Collecting, curating, and preparing data for use in Al/ML
workflows is expensive. Accessing specialised data, es-
pecially in a way that respects the rights of the data con-
tributor or creator, can inhibit or slow development. This
has resulted in an Al ecosystem that relies heavily on un-
representative data. Applications that utilise these types
of data subsequently exacerbate systemic inequalities,
reproducing biases found in the training data, which limits
the usefulness and accuracy of the systems - sometimes
with catastrophic consequences.

Other approaches may generate diverse data, but violate
copyright and social norms of consent. As a result, data
sources are increasingly being siloed, which creates barri-
ers for developing open source and public interest Al, and
for those who want to build transparent and observable
systems. Today, many communities are faced with a false
dichotomy of participation within the Al ecosystem: hand
over their data entirely, or be excluded.

Many popular commercial Al applications have faced scru-
tiny and legal action over their use of copyrighted data in
training their models, refusing to fairly compensate those
whose work powers the systems generating them billions
of dollars in revenue. Adapting the way that we think about
the role of data stewardship and facilitating stronger rela-

tionships between data creators and data seekers shifts
power back to those whose contributions are the actual
source of “intelligent” machines.

Exploring sustainable
sourcing through communal
data governance

Enabling community curated and controlled sources of
data is one potential solution for solving issues with data
availability. There are existing proof points in crowdsourc-
ing data through open source projects such as Common
Voice, WikiData, and OpenStreetMap, all of which facili-
tate the collection and use of information from a wide com-
munity of contributors in service of creating high-quality
resources for public use. Building new tools and platforms
that facilitate curation and digitisation of global, communi-
ty-curated knowledge can expand upon these ideas and
shift our perspective to a more sustainable supply chain
for human-generated data.

Centering global communities as the authors, stewards,
and domain experts ensures that data is authentic and
representative, which builds trust and accountability. This
collective intelligence will be vital for the next generation of
artificially intelligent software, and is especially critical giv-
en the increased amount of synthetic, Al-generated con-
tent that now makes up the majority of what we see online.
For open source and public Al developers, increased ac-
cess to diverse data sources will be key to creating alter-
natives to proprietary for-profit systems.

Equity through access and
education

Ensuring that there are sustainable, accessible, and di-
verse sources of data for independent developers creates
the necessary conditions to foster invention and innova-
tion, grounded in the principles of human-centered Al set
forth by the European Commission. Community-owned
data collectives will enable a wider audience to participate
in the development and deployment of Al technologies,
leading to more equitable and inclusive outcomes and rep-
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resentative models. Projects that enable this - like Mozilla
Data Collective - in turn unlock additional opportunities for
new applications to be developed by underserved com-
munities themselves, removing dependencies on extrac-
tive commercial providers and proprietary algorithms.

To build a future where Al truly represents global human
interests, it is imperative that we invest in community data
stewardship, accessible tools, and ethical data govern-
ance practices. Encouraging participatory design for Al
systems at the dataset layer through community curation
and data management tools can help solve the ongoing
challenges related to inclusive representation, global per-
spectives, and ethical procurement of data sources for
machine learning.

Ensuring that communities are educated, trained, and
equipped with data literacy and governance skills through
the forthcoming EU Al Skills Academy efforts will expand
access to domain, language, and culture-specific exper-

tise necessary for next-generation Al innovations. These
practices will push us to go beyond techno-centric solu-
tionism, and re-ground Al development in service of the
people who power it.
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Open standards for open source
hardware and other high-cost-
of-change domains: the missing

framework

() By Martin Hiuer, Scientific Head for open standards at Martin-Luther-Universitaet

Halle-Wittenberg

De jure standardisation in
the digital era: trying to catch
bees with a lasso

Over the past century, de jure standardisation, established
by national and international standards bodies, has be-
come a cornerstone of modern industrial societies. These
organisations provide a robust and structured framework
for developing representative consensus — meaning that
technical standards reflect a broadly agreed-upon under-
standing across all relevant interested groups, capturing
the state of the art in a formal and reliable manner.’

Due to their representativeness (and the respective man-
date), de jure standards can be directly referenced in
legislation, thereby becoming part of public regulation.?
Consensus within this framework creates an environment
where all actors are mutually dependent, preventing any
single party from dominating the process.® This balance is
further reinforced by the involvement and information of
the general public.

On a European level the Comité Européen de Normali-
sation (CEN), the Comité Européen de Normalisation
Electrotechnique (CENELEC) and the European Tele-
communications Standards Institute (ETSI) provide a sol-
id infrastructure to converge de jure standards across all
member states.

DIN EN 45020, 1.5

However, this standardisation model is also characterised
by long development cycles — typically measured in years
— and a uniform approach to format and documentation.
Since the advent of the information and communication
technology (ICT) and information technology (IT) sectors,
which operate under much faster innovation cycles, stand-
ardisation in these domains has increasingly moved away
from standards bodies and toward open source commu-
nities.®

Open standards: hives making
their own rules

Today, there is strong evidence that open source consti-
tutes the dominant development model in the software do-
main.The market shares of open source software (OSS)
are typically estimated between 70% and 90%,% and with
indications of exponential growth extending back more
than three decades.”

These communities operate on implementation-first prin-
ciples: technical solutions are immediately applied, itera-
tively improved, and openly shared. Here, standardisation
occurs not by consensus ahead of implementation but
as an emergent property of real-world use, remixing, and
adoption. This principle has been referred to as a mer-
itocratic process in which actors continuously iterate on
existing designs to produce “best-of-breed” solutions for
their own use cases: The value of a solution is judged pri-
marily by its feasibility and effectiveness and influence is

DIN 820-1, 5.1, “Normungsvertrag”; “New Legislative Framework - European Commission.

DIN 820-1,5.3

Béhm and Eisape, “Standard Setting Organizations and Open Source Communities.”
Musseau et al., “Is Open Source Eating the World’s Software?”; Black Duck, Open Source Security & Risk Analysis Report

1
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3
4 Ibid., 7.4.
5
6
7

Deshpande and Riehle, “The Total Growth of Open Source.”
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earned through contribution and technical merit.?

Within this model, there is a strong incentive to integrate
design changes as close to their original source as possi-
ble: In the common analogy of a river, feedback, bug fixes,
or feature requests originating from downstream users —
i.e. implementers of a solution — travel upstream to the
community of the respective component.®

As a result of the emergence of decentralised inclusive
decision-making through open source communities, de
jure standards bodies are becoming increasingly redun-
dant in these sectors.’ However, because open source
ecosystems typically focus on solutions close to or at the
product level, they do not inherently compete with them.
Rather, they offer a complementary approach to tech-
nical standardisation. Several successful collaboration
schemes between standards bodies and open source
projects exist, while greater policy alignment would further
enhance these efforts.™

8 Bdhm and Eisape, “Standard Setting Organisations and Open Source Communities.”
9 Whitehurst, The open organisation
10  Bohm and Eisape, “Standard Setting Organizations and Open Source Communities

11 Blind, Thumm, and B6hm, The relationship between open source software and standard setting.
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In part, these open source ecosystems are supported and
moderated by dedicated standard-setting organisations
(SSOs) offering a variety of (mostly) consortium-based
processes. These SSOs adopt organisational structures
similar to de jure standards bodies but do not require rep-
resentative consensus, which also allows them to move
more quickly and adaptively. However, this may come at
the expense of a broad underrepresentation of essential
stakeholder groups — for instance, users in the case of
IT and ICT standardisation.'? Stakeholders are free to
choose the SSO whose policies best reflect their interests
and circumstances, a practice sometimes referred to as
“forum shopping.”®

Limits of open standards: the
hive should not govern the
garden

The power-balance within these open source ecosystems
— and so also the possibility to govern parts of it with in-
dustry consortia — mainly relies on two key factors:™

1. The freedoms granted by open source licenses, which
give anyone the right to distribute modifications and remixes
(forks);

2. Alow cost of change, which enables as many commu-
nities as possible to put these forks into circulation, as
software can be copied, modified, and distributed globally,
almost instantly, and at negligible costs.

In contrast, for high-cost-of-change technologies — such as
most hardware — these open source meritocratic mechanisms
are unlikely to generate equivalent standardisation effects
within the limited timeframe of a typical product life cycle.®

Furthermore, consortium-based standardisation in such
fields is potentially problematic, as the high barriers for
retroactive adjustments make these efforts more suscep-
tible to dominance by individual actors'® — such as those
observed, for example, at the Internet Engineering Task
Force."”” Consequently, de jure standardisation remains

the default method for ensuring representation and broad
legitimacy in high-cost-of-change sectors.®

Open source hardware: a
beast of two worlds

Open source hardware (OSH) falls into the crack between
these two worlds. Similar to software, OSH development
is primarily community-driven, taking place in online envi-
ronments that enable large-scale collaboration under the
absence of restrictive intellectual property (IP) policies.®

OSH also bears the potential to achieve faster and more
cost-efficient development cycles compared to proprietary
hardware (e.g. ranging around 90% cost savings in the do-
main of lab equipment), partly due to network effects and
strong participatory elements,?° while diversifying supply
chains and thereby creating resilient technical solutions
that can be sourced locally. The effects of a low barrier to
entry can be seen in OSS development practices, where
early-stage involvement of users often results in feedback
cycles that are “an order of magnitude faster than most
commercial software projects.”?

However, these effects remain considerably more limited
in the case of hardware. As with software, the timelines of
de jure standardisation processes are misaligned with the
pace of OSH development. Furthermore, the intentional-
ly abstract nature of such standards precludes complex
product-level specifications,?? while the established work-
flows and IP regimes of standards bodies typically do not
align with open source principles.?

At the same time, practices from the OSS domain can-
not be directly transferred to OSH due to the structural
misalignments outlined above, compounded by the fact
that OSH remains primarily driven by volunteer- or re-
search-led communities, with industry participation and
market capitalisation still significantly lower than in the
0SS domain.?*

12 De Vries, Verheul, and Willemse, “Stakeholder Identification in IT Standardization Processes.

13 Lerner and Tirole, “A Model of Forum Shopping.”

14  Bohm and Eisape, “Standard Setting Organizations and Open Source Communities.”
15 Ibid.; Blind, Thumm, and Béhm, The relationship between open source software and standard setting.

16  Lerner and Tirole, “A Model of Forum Shopping.”
17 Simcoe, “Standard Setting Committees.”

18  Bo6hm and Eisape, “Standard Setting Organizations and Open Source Communities.”
19  Moritz, Redlich, and Wulfsberg, “Best Practices and Pitfalls in Open Source Hardware.
20  Heikkinen et al., “Towards National Policy for Open Source Hardware Research.”

21 Weber, The Success of Open Source

22  Even though Weber’s study is over twenty years old, the underlying dynamics have likely remained similar

23 “DIN 820 Beiblatt 3,” 5.1.

24  Blind, Thumm, and Bohm, The relationship between open source software and standard setting
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Furthermore, just as definitions of open standards vary
widely,?® so too do the procedural rules for standardisa-
tion within OSS communities. Consequently, it remains
unclear which procedures of open standardisation would
be well-suited for the context of OSH. Although standardi-
sation practices within the OSH community do exist — e.g.
concerning technical documentation and metadata, ?® as
well as, to a limited extent, on the product level 27 — these
efforts remain isolated.

Collaborations with standards bodies® and with SSOs,
such as CERN White Rabbit with the Institute of Electri-
cal and Electronics Engineers (IEEE)?® or RISC-V with the
Linux Foundation,*® provide further examples. However,
there are as yet no dedicated SSOs or standardisation
methods specifically tailored to the needs of OSH commu-
nities. Moreover, no systematic research has been con-
ducted on the specific requirements for such methods.

Representative open
standards for hardware and
beyond

One of the projects at the Just Transition Center (JTC)
of the Martin-Luther-Universitat HalleWittenberg 3' aims to
contribute to closing this gap without superseding exist-
ing infrastructures: The objective there is to develop an
understanding of the needs of OSH communities in order
to enable their effective initiation and management of, as
well as participation in standardisation projects, while at
the same time complementing existing schemes and fos-
tering collaboration with established institutions and ac-
tors — principally de jure standards bodies and SSOs from
the software domain.

The standardisation methods derived from the findings will
be piloted and validated in close collaboration with OSH
communities. However, OSH only stands as one example
for high-cost-of-change issues that cannot afford the cur-

rent iteration cycles of de jure standardisation. The author
of this article suspects that this new standardisation meth-
od might be transferable to other domains that operate at
the level of an imminent implementation, while relying on
a representative consensus - for example, open reference
technologies for public infrastructures or possibly even ad-
ministrative and decision-making processes.

A hybrid approach, combining open source solutions at
the implementation level with a structured and repre-
sentative integration into overarching standards, would
enable effective early stakeholder involvement in piloting
new regulations, while simultaneously preserving the free
exchange of practical experience that supports and ac-
celerates consensus-based standardisation. If the topic
outlined in this article resonates with the reader, they are
warmly invited to reach out to the JTC project or the au-
thor directly. We look forward to connecting, exchanging
ideas, and — in the spirit of open source — collaborating
across disciplines to advance the development of open
standards.
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