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Abstract

By 2030, the EU Digital Decade calls for all key public digital services within the
EU are to be available online. The Interoperable Europe Act further promotes
cross-border sharing and collaboration on interoperable digital solutions and
assets among public organisations at local, regional, national, and EU levels.
Open source software is central to these goals and ambitions. However, uneven
capabilities across the public sector, especially at the local level, require
targeted investments and support. This study explores five mature case studies
of local governments adopting open source solutions, highlighting their roles
alongside community actors and service suppliers. It identifies common
challenges, governance models, and success factors, offering detailed
recommendations to scale and sustain these initiatives. Archetypes are defined
for local governments, communities, and suppliers to clarify roles and support
collaboration. Key themes include designing for reuse, fostering agile
development, ensuring diverse funding, and promoting inclusive governance.
Recommendations focus on removing barriers, aligning policy goals with open
source strategies, and enabling a robust service supplier ecosystem. Ultimately,
the report makes the case that sustainable cross-border sharing and
interoperability relies on coordinated efforts among all actors to grow
capabilities and steward open source solutions effectively.

Keywords
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Executive summary

By 2030, the EU Digital Decade calls for all key public digital services in EU
Member States to be available online. The Interoperable Europe Act aims to
ensure seamless access to cross-border public services and promote
cross-border collaboration as well as sharing and reusing of interoperable digital
solutions and assets. Open source software is a key tool and lever for achieving
the ambitious yet critical goals. Extensive investments will be required to
support the different parts of the European public sector sphere in their work
towards achieving these goals and leveraging open source accordingly, as
some are more capable than others, where local governments constitute a
significant category of the latter.

To support and provide guidance for local governments in their digital
transformations, as required by the Interoperable Europe Act, this study
provides an in-depth investigation of five mature case studies of how local
governments have adopted, developed, and collaborated on joint open source
software solutions. The study specifically highlights the three perspectives of i)
local governments and Public Sector Organisations (PSOs) constituting the
driver and user of an open source solution, ii) the community actors supporting
their collaboration, and iii) service suppliers (public, private, civil society) that
provide technical capabilites necessary for the technical planning,
development, maintenance, and operation of the solutions.

The outputs are threefold. First, the extensive and in-depth case studies provide
diverse and detailed contextual information on how local government open
source projects have evolved through various stages, what challenges they
have experienced, how these have been managed, and how sustainability is
planned. Second, a set of archetypes is defined for each of the three groups to
support actors in identifying their own role and those of others in the open
source ecosystem or what roles are missing in order to support successful open
source collaboration in a specific context. Third, specific recommendations are
provided aimed at supporting local governments, community actors, and service
suppliers to come together in developing and supporting open source solutions
with the potential to scale cross-border collaboration.

Below, the investigated case studies, recommendations, and archetypes are
expanded, along with concluding remarks and paths forward for policy and
practice.

Case Studies

The cases were sampled based on an extensive mapping of open source
projects actively developed and governed by local governments across Europe.
Each case represents mature examples with diverse characteristics and
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elements of how collaboration, and sharing and reuse on open source can take
its form.

Consul Democracy, developed by the City of Madrid in 2015 amidst political
changes driven by anti-austerity protests, is a robust and scalable open source
citizen participation platform that supports participatory democracy initiatives by
enabling direct citizen engagement. Consul has been adopted globally by
various governments and organisations, including cities like Buenos Aires,
Paris, and New York. Lessons from the Consul case study emphasise the
importance of diverse funding and support to improve project resilience,
scalable governance to enable sub-communities, open knowledge sharing, and
defined exit strategies to ensure resilience and flexibility in the community it
supports.

OS2borgerPC and MedborgarPC provide an example of an open source
operating system solution used in public spaces like libraries and citizen service
centres, developed through collaborations between Danish and Swedish local
government associations (0S2' and Sambruk?) and Magenta, a Danish open
source IT supplier. The two solutions share a common codebase and are
maintained by the same service supplier, showcasing the potential and
challenges of cross-border open source collaboration in the public sector.
Despite successful collaboration, organisational and governance challenges
persist, particularly around service supplier relationships and development
models. Continuous checks and reviews are essential to ensure adherence to
open source principles and avoid lock-in effects. Effective coordination, clear
communication channels, and a coordinated co-funding model are critical for
responsible governance and broader adoption. Including suppliers in
governance from the beginning promotes collaboration and transparency.

Golemio is an open source smart city data platform developed by Operator
ICT?, owned by the City of Prague, to integrate, manage, and analyse data from
various urban systems, particularly in public transit and waste management.
The platform's primary use case is public transit, managing data for Prague and
Central Bohemia's integrated transit system, with additional applications in
waste management, energy monitoring, and environmental sensing. The
platform has thus far received no reuse outside this context, as the focus of
Operator ICT is exclusively on the City of Prague and not on growing a larger
community of users. The case illustrates the power and potential of public
sector agile development and how it requires cross-departmental collaboration
and continuous stakeholder engagement. Using a publicly owned service
supplier like Operator ICT can more easily adopt agile processes, allowing for
flexible, responsive development.

1 082 - Offentligt Digitaliseringsfeellesskab. (s.d.). OS2 — Public Digitalization Network in Denmark. Available:
https://www.o0s2.eu/
2 Sambruk — Ideella féreningen Sambruk. (s.d.). Sambruk — Kommunal verksamhetsutveckling. Available:

https://sambruk.se/
3 Operator ICT, a.s. (s.d.). Operator ICT — We are creating a new Prague. Available: https://operatorict.cz/en


https://operatorict.cz/en
https://sambruk.se/
https://www.os2.eu/
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Parlameter, developed by the Slovenian non-profit Danes je nov dan* (DJND),
is an open source platform that tracks and compares parliamentary work,
providing detailed analytics of activities. Initially volunteer-driven, it expanded
from Slovenia to other countries, though efforts in Poland and Ukraine were
discontinued due to local challenges. The case illustrates the risks of local
governments becoming passive users without effective capacity-building,
stressing the importance of collaboration and customisation to local needs.
Smaller local governments in Slovenia struggle with resources and rely on
larger ones, lacking a collective procurement model, which limits innovation.

Digitransit is an open source journey planner platform that integrates multiple
transit modes and provides info screen services and third-party APls for
developers. The solution is utilised by local governments across Finland and
other Finnish PSOs, and has been developed since 2014 by Fintraffic®, HSL
(Helsingin Seudun Liikenne - eng. Helsinki Region Traffic)®, and Waltti Solutions
Oy’. The project builds on OpenTripPlanner® (OTP), open source route planning
engine, and uses OpenStreetMap® data for its mapping functionality.
International adoption spans Estonia, Germany, and the U.S., which also
demonstrates challenges in maintaining responsiveness across different
contexts. The need for being responsive and providing active support, along
with developing documentation and onboarding processes that lower barriers
for newcomers are vital for adoption. Availability of service suppliers is limited
but promoted as potential enablers for increased adoption and sustainability of
the open source project, but still lack in presence. A potential reason includes
the dominance of HSL in the governance and development of the open source
project.

Collaboration Archetypes

These archetypes provide the descriptive roles and capabilities needed for local
governments to create and maintain sustainable open source solutions. They
help actors within these communities to understand their own roles, their
relationships to each other, and how the aforementioned recommendations
should be considered.

Local government-based archetypes

Growing the capabilities necessary to leverage open source to its fullest
potential, while also managing the many risks, is a challenge in itself. The case
studies, however, demonstrated how local governments can approach this
challenge, either by growing external, internal, or quasi-internal capabilities.

4 Danes je nov dan — Intitut za druga vprasanja. (2013). Danes je nov dan. Available: https://danesjenovdan.si/

5 Fintraffic Ltd. (s.d.). Fintraffic — We control traffic on land, at sea and in the air. Available: https://www fintraffic.fi/en
® Helsinki Region Transport (HSL). (s.d.). HSL — Helsinki Region Transport. Available: https://www.hsl.fi/en

7 Walltti Solutions Ltd. (s.d.). Waltti — Public Transport Services. Available: https://waltti.fi/len/

8 OpenTripPlanner Project. (s.d.). OpenTripPlanner. Available: https://www.opentripplanner.org/

® OpenStreetMap contributors. (s.d.). OpenStreetMap. Available: https://www.openstreetmap.org/


https://www.openstreetmap.org/
https://www.opentripplanner.org/
https://waltti.fi/en/
https://www.hsl.fi/en
https://www.fintraffic.fi/en
https://danesjenovdan.si/
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External capabilities can be acquired by leveraging external proxy and
umbrella organisations such as international foundations (for example, Consul
Democracy Foundation) or national local government associations (for example,
OS2 or Sambruk) where local governments and other actors come together and
pool their resources. External service suppliers can also be leveraged with the
caveat that any relationship is based on trust, control, and transparency to
ensure the freedom and flexibility of the local governments.

Internal capabilities, provided directly by the local government, require
substantial and long-term investment but can provide greater control and
opportunity to leverage open source based on the local needs. The City of
Madrid's Consul project and Barcelona's Decidim illustrate how resourceful local
governments can build and scale open source solutions when underpinned by
political will. The City of Munich exemplifies how a local government Open
Source Program Office (OSPO') can help support a large city and provide an
interface towards the open source ecosystem.

Quasi-internal capabilities involve cooperation with  quasi-public
organisations, such as joint stock companies or entities owned or subsidised by
local governments, blurring the lines between internal and external resources.
For example, the City of Prague grows its technical capabilities through
Operator ICT, a fully-owned service supplier, enabling agile and open working
methods between the supplier and the different parts of the city. Similarly,
Digitransit demonstrates how HSL along with Fintraffic and Waltti enables
cross-local government collaboration on a national scale in Finland.

Community-based archetypes

Through the case studies, three forms of organisational structures emerged
among community actors that can support local governments based on their
needs and contextual settings, and take on the role of an open source steward"
for joint open source projects.

International foundations play a crucial role in the international growth of open
source projects by providing sustainable governance and collaborative
development. They enable economies of scale and ensure resources are
directed back to support the codebases. The Consul Democracy Foundation,
for example, took over the Consul project from the City of Madrid in 2019,
securing funding and maintaining collaboration across over 100 PSOs globally.

National provider-oriented associations are crucial for local governments
interested in reusing existing open source solutions rather than developing new
ones. These associations, like Sambruk in Sweden, pool resources and
coordinate efforts, serving as an interface between local governments and

' The OSPO is an organisational construct and best practice transferred from Industry that provides a centre of
competency and support for its organisation in adopting and collaborating on open source.

" The term Open Source Steward was introduced by article 18 in the Cyber Resilience Act, and is adopted in this report
to refer to organisations that provide hosting of open source projects on behalf of its owners, or members, and caring for
the projects’ long-term sustainability.
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service suppliers. They improve bargaining power, align requirements
engineering, and ensure the continued maintenance and quality of open source.

National development-oriented associations play a crucial role in developing
new open source solutions by pooling resources and capabilities to address
common needs. OS2, for example, enables its members to collaborate on open
source projects, avoiding lock-in effects and stewarding over 25 projects.
Similarly, VNG, the Dutch Association of local governments, supports the
Signalen open source project from Amsterdam, providing a long-term home for
its development and sustainability.

Supplier-based archetypes

Through the case studies, three types of service suppliers emerged, providing
suitable alternatives varying on the context and needs of the local governments.

Civil society service suppliers play a crucial role in supporting local
governments with limited resources and capabilities, offering non-profit
development services driven by public interest. Code for Romania exemplifies
this by adopting and customising Consul for smaller local governments,
providing necessary support and training, and eventually transferring the
operation to the local governments. This approach encourages knowledge
transfer and reduces dependency on commercial service suppliers as service
suppliers.

Local government-owned service suppliers enable local governments to
develop open source solutions tailored to their needs, either through internal
departments or co-owned entities. The City of Prague's Operator ICT
exemplifies this by attracting talented engineers with competitive salaries and
agile development practices, enhancing solution customisation and
collaboration. Similarly, HSL, co-owned by Helsinki region local governments,
develops Digitransit, fostering national and international collaboration.

Private service suppliers are a traditional source of technical capabilities for
PSOs and play a crucial role in open source projects. In the Consul project,
these suppliers support local governments both nationally and internationally,
especially after the City of Madrid reduced its support in 2019. Similarly, in the
OS2borgerPC project, the service supplier Magenta facilitated adoption beyond
Denmark, providing critical technical resources and fostering productive
relationships with local governments.

Recommendations

A set of high-level recommendations are extracted based on the lessons learnt
from the case studies, and overall cross-case synthesis. Further context per
recommendation is provided in the report.
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Recommendation #1: Open source as a multipurpose tool for achieving a
diverse set of policy goals.

Local governments should first define policy goals, and then consider open
source as one of the tools that can be used for achieving their policy goals.

Recommendation #2: Culture, competence, and resources limiting open
source adoption.

Local governments should self-assess and explicitly map out barriers and
challenges, both perceived and experienced, that in any way inhibit the
adoption, development and collaboration on open source solutions.

Recommendation #3: Capabilities needed to communicate and interact -
internally and externally.

Local governments should inventory what capabilities are needed, both to
address identified challenges, and to achieve the defined goals, and determine
how these can be acquired either internally or externally.

Recommendation #4: Designing for reuse from day one requires
consideration and funding.

Local governments should design their solutions with interoperability and reuse
in mind from day one, for example, by implementing a modular and flexible
design, standardised interfaces and formats (considering open standards first),
and the ability to localise solutions.

National and local governments should dedicate central funds that can support
development and maintenance activities required to promote and enable local
governments to create interoperable solutions with the potential for cross-border
reuse.

Recommendation #5: Enabling an open and agile collaboration across the
community.

Local governments should strive towards adopting an agile and open culture
and practice in their procurement and development of new software solutions.
When internal capabilities are not available, local governments should identify
or establish potential conveners of such activities (for example, stewards or
suppliers).

Recommendation #6: Limiting the dependence of open source projects on
any single actor or source of funding is key to sustainability

Local governments should actively consider how they can support both the
development and maintenance of key open source projects, for example,
through procurement of service suppliers, and direct sponsorships.

Recommendation #7: Promoting a sustainable service supplier ecosystem
in procurement.

While procuring open source solutions and related services, local governments
should ensure that the defined conditions for service suppliers enable

10
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sustainable business models, and by extension, sustainable maintenance of
the open source solutions.

Recommendation #8: Local government associations enable co-funding,
coordination and stewardship of open source projects.

Local governments should consider what role existing associations can play in
supporting open source adoption, development, and collaboration, or if new
organisational structures are required to steward current and future open source
solutions.

Recommendation #9: Open Source Stewardship needed for projects
scalability and sustainability.

Local governments should consider early on who will steward open source
solutions in the long term, in order to scale adoption and create a sustainable
funding for their continued development and maintenance.

Recommendation #10: Including suppliers in governance, while
maintaining control and transparency.

Local governments should from the start actively involve relevant service
suppliers in the technical governance and coordination of the planning,
development, maintenance, and day-to-day operations of the open source
solution.

Final thoughts

Open source software has significant potential for local governments in
supporting interoperability while also providing control, transparency, and
flexibility of their solutions. However, barriers, such as conservative cultures and
procurement practices, often hinder its adoption. Achieving the benefits of open
source requires substantial resources, skills, and know-how, which local
governments typically lack. The study identifies various ways to acquire and
grow these capabilities, both from the perspective of the local governments,
community actors, and service suppliers. All three are more or less needed to
allow for an open source solution to stay sustainable and deliver on its
underpinning expectations. The intent of this study is to provide guidance for
these actors in how they relate, complement, and depend on each other for
mutual success.

1
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1. Introduction

Open source software code is integral to the functionality of virtually all digital
software, including the critical infrastructure and software stacks that
governments depend on for key societal functions and the delivery of public
services. This is not just theoretical, as studies have repeatedly shown the
reach and value of open source. Industry surveys'? estimate that a majority of
any given software codebase — including those with huge societal applications,
like the International Space Station™ — is made up of open source components.
Without open source technologies and networks of open source developers
collaborating on those technologies, firms would reportedly pay an estimated
three and a half times more to build the software and platforms that power their
operations, equating to approximately €8.8 trillion.

This value extends to the public sector. For example, in the case of EU
governments, open source is not just a technological asset, it is an essential
pillar of the European economy, including its digital sovereignty,
cybersecurity/cyber resilience competitiveness, and innovation'. Opportunities
are iteratively stressed'® for achieving Europe's Digital Decade'” 2030 targets,
enabling long-term interoperability as envisaged by the European
Interoperability Framework (EIF). The latter emphasises how ‘Public
administrations should not only use open source software, but whenever
possible contribute to the pertinent developer communities’'®. The Interoperable
Europe Act further aims to ensure seamless access to cross-border public
services, and promote cross-border collaboration, and the sharing and reuse of
interoperable digital solutions and assets, where open source software is a key
tool and lever for achieving these ambitious yet critical goals.

The use of open source is also increasingly being mandated or promoted in
national-level policies', with Switzerland being one of the latter examples?.
Still, much of the potential is forsaken as the necessary support structures are
missing, providing guidance for how open source policies can be interpreted
and implemented in practice?'. Public sector organisations (PSOs) are typically
challenged by lack of internal technical resources and capabilities, conservative
procurement culture and practice, risk-aversion, and a siloed and self-centric
focus. These challenges are particularly pronounced for local governments,

2 Perlow, 2022

3 Free Software Foundation. (2013). GNU/Llnux chosen as operatlng system of the Internatlonal Space Statlon
Available: https: 3/blog J Jnu J 3S-0f ) ) : )

4 Hoffman et. al, 2024

5 Blind et al. 2022

6 European Commission, 2017a; 2020a; 2022

7 European Commission. (2021)

8 European Commission, 2017b

% Linaker & Muto, 2024; Blind et. al, 2022

2 Interoperable  Europe Portal. (2024). New Open Source law in Switzerland. Available:
https://interoperable-europe.ec.europa.eu/collection/open-source-observatory-osor/news/new-open-source-law-switzerla
nd

2! Linaker & Muto, 2024
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which benefit the most from adoption and reuse of common software stacks as
most tasks and obligations are similar across local government borders.

Research on open source adoption and reuse in local governments has mainly
focused on providing case reports?? highlighting benefits and opportunities®,
and how open source technologies can be used to restructure the public
sector®* and to develop new e-government services?®. Studies have also been
reported on the risks and critical factors related to the adoption as well as the
release of open source?.

Practitioners in PSOs, on the other hand, have developed several guidelines,
catalogues, and various types of resources to support both the adoption,
development, and collaboration of open source for PSOs?’. Many examples
have been collected through the European Commission’s Open Source
Observatory (OSOR)?, now hosted under the Interoperable Europe portal®.
OSOR has sought to address some of the surfeit of knowledge on adoption and
use of open source at the local level. It does so by specifically aggregating
policies, case studies and articles about how even the smallest PSOs are
learning about, adopting, contributing to and supporting open source and other
open technologies in diverse jurisdictions across the EU, and even in other
parts of the globe.

Nevertheless, in the available academic and policy literature, the analytical
rigour given to understanding local government adoption — including the
elements of development, maintenance and collaboration — remains relatively
geographically bound to national-level jurisdictions, with local governments
receiving only secondary considerations, if any. While there are some notable
exceptions to this general trend, this study attempts to fill that gap. It aims to
explore best practices for structuring and executing collaborative open source
development and maintenance that enable the creation and reuse of
sustainable projects within local governments, emphasising the dynamics of
collaborations between local governments and questions related to
interoperability.

The study aims to explore practice through an in-depth multi-case study of open
source projects with a significant involvement of local governments. Using an
iterative design science research process, an extensive mapping of over 1,000
local government open source projects was initially performed with a higher
level of metadata extracted. The sample of five case studies was selected
through a categorisation and synthesis of the collected metadata.
Semi-structured interviews with key stakeholders and review of online material
were performed for each of the case studies, iteratively synthesised through
dedicated case study briefs. Findings were cross-analysed, synthesised and

2 Hollmann et. al, 2013; Ven et. al, 2006; Fitzgerald and Kenny, 2004
2 Kovacs et. al, 2004; Huysmans et. al, 2008

2 Hautamaki and Oksanen, 2018

% Kalja et. al, 2007

% Kuechler et. al, 2013; Scanlon, 2019; Linaker and Regnell, 2020

27 Linaker & Muto, 2024

% Interoperable Europe. (s.d.). Open Source Observatory (OSOR). Available:
https://interoperable-europe.ec.europa.eu/collection/open-source-observatory-osor
2 Interoperable Europe. (s.d.). Interoperable Europe Portal. Available: https://interoperable-europe.ec.europa.eu/
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validated through two consecutive focus groups with interviewees and external
experts.

This study presents the synthesis of the findings, while more detailed reports on
the individual case studies can be found in the appendices. The contributions of
the study to the literature on open source software’s adoption and reuse in a
local government context are threefold. First, the extensive and in-depth case
studies provide diverse and detailed contextual information for how local
government open source projects have evolved through various stages and
what challenges they have experienced, as well as how these have been
managed and how sustainability is planned for. Second, a set of archetypes is
defined for each of the three groups to support actors to identify their own role,
and those of others in the open source ecosystem, or what roles that are
missing, in order to support a successful open source collaboration in a specific
context. Third, specific recommendations are provided to support local
governments, community actors, and service suppliers to come together in
developing and supporting open source solutions with the potential to share,
collaborate on and scale those solutions cross-border.

Section 2 of this report begins by surveying the relevant literature on open
source adoption in local governments, using it to make a more comprehensive
and detailed case for the observations highlighted above. Section 3 then makes
the case for the research design which was used to help address this gap, as
well as the approach taken for scoping and identifying selected case studies of
open source projects in a European context. Section 4 presents these case
studies at the project level, providing an overview, key findings, and lessons
learnt for each. Then in Section 5, we generalise the key findings and lessons
learnt up to a higher level using perspectives and archetypes, and then extract
a new evaluative framework for understanding findings on open source
adoption based on key categories of evaluation (see Section 6). Our
Recommendations (Section 7) considers the perspectives of the adopters (for
example, PSOs), communities (for example, foundations), and service suppliers
in light of the findings, critically discussing them and using them to draw final
recommendations. The conclusion is then reached in Section 8.
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2. Background and related work

2.1. An introduction to open source

Compared to open source, Commercial-Off-The-Shelf (COTS) software is
defined by being sold or licensed to the public by a seller aiming to generate
revenue while keeping a hold of intellectual property rights. The software is
utilised without changes to the source code and is available in several uniform
copies®®. Open source, on the other hand, provides ‘the freedom to use,
change, sell or give away the software, the availability of the source code and
the protection of the authors’ intellectual property rights™'. As such, software
created and distributed under an open source licence permits users not only to
scrutinise the source code but also to alter the software from the ground up®.

Today, software applications are commonly ceasing to be considered as
stand-alone products and instead more and more interact with other
applications or components of the IT architecture. As such, the selection of
COTS components influences the wider IT architecture, which in turn increases
the significance of service supplier relationships®. The avoidance of lock-in
effects — referring to customers being so closely tied to a company or service
that switching provider would require substantial cost and effort — is a key
strength of open source. Avoiding lock-in effects is of special importance in the
time of widespread adoption of proprietary licensed Software as a Service
(SaaS) solutions, as in to prevent agreeing to unfavourable terms with a service
supplier due to dependence on that provider*. In particular, utilising or even
contributing towards open source hinders organisations from being tied to
proprietary software and promotes those organisations’ sovereignty®*. The
threat of losing critical knowledge when key individuals leave their organisations
without sharing that information is a consistent issue®. This challenge can be
worsened in open source projects for many reasons®’. The primary causes for
this include the high likelihood of code being abandoned during development,
the unreliability of having long-term contributors sticking with open source
projects and the potential for community related problems?®. In this sense, open
source development lives and dies with its community. The departure of
community members not only reduces the know-how of the team but also
discontinues their relationship with the rest of the community®. This break of
connections damages knowledge building activities and potentially diminishes
the health of the overall community*°.

30 Larsen, Holck & Pedersen, 2004
31 Feller and Fitzgerald, 2002
32 Crowston et. al, 2004

33 |bid.

34 Lundell et. al, 2021

35 Blind and Béhm, 2019

% Jennex and Durcikova, 2013
3 Rigby et. al, 2016

% Rashid et. al, 2019

39 Wang and Lantzy, 2011
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As part of a survey investigating the adoption of open source in the local
government of Lombardy (in Italy), researchers identified both positive and
negative results when adopting open source. On the one hand, the researchers
saw as key strengths of open source the potential to save money, the
customisability of open source compared to proprietary software, and the ease
of integrating open source with proprietary software. On the other hand, finding
support from specialised organisations to aid the migration to open source, the
long training times for the employees and the associated costs, as well as a
perceived lower level of user-friendliness, security, and stability of open source
applications when compared to proprietary software were key weaknesses*'.

A case study on the uptake of open source in Greek local governments
determined similar findings, in terms of perceived strengths and weaknesses.
The identified major advantages of using open source were its lower cost, the
prevalence of active communities supporting and progressing the software and
the ease of expanding functionalities. Perceived disadvantages lay in the
inability of open source to consistently cover all desired functionalities,
inadequate training possibilities and a lack of such certifications, and insufficient
support offerings, as well as instances of user communities delivering lower
levels of security compared to commercial companies*.

2.2. Barriers of and challenges for open source
adoption

The adoption of open source can be hindered for manifold reasons. Table 1 in
Annex B summarises the results of the literature review on the barriers and
challenges for open source adoption.

When discussing the barriers of initiating open source projects and acquiring
open source solutions, a lack of interest from the involved parties presents a
major challenge from the start. Reasons for this are various, like the low interest
in open source and risk-averse behaviour due to satisfaction with the existing
systems*® or the lack of prior exposure to open source or of perceived need of
using open source products*. The disinterest may also be the result of an
absence of open source advocates in the organisation*®, due to copying the
behaviour of competitors*® or because of the perception of requiring substantial
efforts needed to deploy open source products®’.

Linked to the lack of interest is an internal resistance against adopting open
source*®. Besides general resistance from the parties involved, cultural

“ Tosi et. al, 2015

42 Koloniaris et. al, 2018

4 Glynn et. al, 2005; Larsen et. al, 2004; Magnusson, 2011; Mergel, 2021; Petrov & Obwegeser, 2018; Silic & Back,
2017
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4 Magnusson, 2011; Petrov & Obwegeser, 2018
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47 Magnusson, 2011
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resistance factors*® or opposition from the management® can increase the
friction in adopting open source. Even when all participants are willing to adopt
open source technologies, a major inhibiting factor to doing so lies commonly in
the personnel's Ilimited open source understanding, competence or
capabilities®'. Open source is still deployed a lot less than proprietary software
and thus, staff is used to those products and often unfamiliar with open source
software. To overcome this, extensive open source training is required®?, making
it a key barrier for adopting open source. Finding skilled personnel can also be
challenging or too costly for some organisations®?.

Additionally, the maturity of open source products is often recognised as lesser
than those products of commercial companies. This increases the perceived
risks of utilising open source products®, in particular in regard to the level of
security management®. Worsening this perception is the limited availability of
documentation or low levels of documentation quality®®, and the view of inferior
levels of user-friendliness regarding open source products®.

This lower level of maturity brings forth additional issues related to the
comparability of open source products, both to one another and to proprietary or
commercial options. On the one hand, there is an absence of open source
standards and standardisation®®. On the other hand, there exists a lack of open
source product certifications®. This creates further difficulties when choosing
between open source solutions and providers. Moreover, finding external
support was the single most commonly reported individual barrier in
successfully adopting open source products®®. Worse yet, the costs of receiving
external support, maintenance and training are often hidden or disregarded by
the involved parties, leading to planning and budgeting issues®".

Among the most difficult barriers to overcome regards the topics of integration
and migration. Problems with integrating open source with existing systems and
guaranteeing interoperability between them is often cited®?. Migration towards
open source components can happen for many reasons as well, like technical
complications or issues related to commercial service supplier lock-in and
pre-existing contracts, which are commonplace as well®.
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Linked to the above-mentioned challenges with pre-existing contracts are legal
issues, ranging from concerns regarding licensing and intellectual property
rights® to compliance related legal hurdles®. Lastly, applicable to open source
adoption in PSOs, are political obstacles. The absence of laws supporting open
source adoption in PSOs®, difficulties maintaining political support in favour of
open source®” and potential biases of government procurement policies towards
COTS*® can be highlighted in particular.

2.3. Incentives for open source adoption

The most common advantage of open source lies in the technical opportunities
open source brings, like the flexibility and customisability of open source
products. Table 2 in Annex B summarises the results of the literature review on
the drivers and incentives for open source adoption.

Being able to adapt the code to the particular needs and environment of the
organisation instead of relying on Commercial-Off-The-Shelf (COTS) software is
a key strength of open source®. One major strength is security. Due to the open
access to the source code, open source products tend to be more secure than
proprietary software’. Allen (2010) illustrates that mature open source solutions
have a high level of perceived effectiveness from its users. Outside the
technical aspects of open source, the most important singular driver for
adopting open source regards the saving of costs relating to the low acquisition
costs and maintenance of the software’".

Finally, the potential for collaboration, be it in the form of participation in an open
source community’?, the reuse of open source solutions and working in tandem
with other organisations’ or collaborating through joint associations™ is a major
incentive for adopting open source. Moreover, Allen (2010) calls attention to the
ease of testing open source due to the rather rapid deployment of open source
solutions and the low risks and costs linked to open source projects. Lastly,
Bouras et al. (2013) mention the beneficial aspects of having control over
intellectual property rights.
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2.4. From open source adoption barriers to success
factors

To successfully adopt open source, political will — e.g. finding advocates and
developing internal support for adoption — is key, while preparing
countermeasures for how to overcome any possible barriers. On the one hand,
the presence of a clear authority figure supporting open source, be it on the
management level or the head of the IT department, is paramount™. On the
other hand, the existence of boundary spanners and open source champions is
crucial as well™®. Boundary spanners are individuals who combine their
organisational familiarity with knowledge of open source. They can champion
the open source adoption and contribute to bridging the contact between the
organisation and new innovations’’. Open source projects in PSOs in particular
benefit greatly from the presence of political will and focused mobilisation in
favour of open source adoption’.

Besides finding the centre figures in an organisation, the availability of open
source literate personnel is a major success factor’®. Moreover, the successful
implementation of open source projects grows internal IT talent and can lead to
an improved relationship between the IT department and its users®. This in turn
increases the autonomy of the organisation and reduces commercial service
supplier lock-in®'. Outside these aforementioned factors, the literature also
showcases some additional, more specific guidelines for adoption.

Lundell et al. (2021) have laid out five recommended requirements for open
source procurement undertakings with a particular focus on the avoidance of
lock-in effects. The procuring organisation ought to only express requirements
for already implemented open source projects and must be aware of a potential
exit strategy, ideally on brief notice and with safeguarded data and digital
assets. Additionally, the procuring organisation has to articulate requirements
for open IT standards and interoperability with those standards, while abstaining
from declaring requirements for specific proprietary software applications. Tosi
et al. (2015) had noted that a requirement analysis must be performed
thoroughly.

Bouras et al. (2013) agree in regard to creating clear definitions of technical
areas and of the requirements. Moreover, the organisation should identify and
analyse potential software solutions using a combination of techniques and
learn from previous evaluations of open source solutions. To further enable
these practices, a group of experts consisting of the head of IT and other
department heads should be formed.
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Besides the technical requirements of open source products, Silic & Back
(2017) highlights that rigorous evaluation and testing of open source products
needs to be performed, as well as assurance checks to ensure that all open
source products are legally compliant. Furthermore, the organisation shall align
and coordinate internal and external stakeholder interests while planning a
long-term, phased approach for the migration. Lastly, hidden costs for training,
external support, etc. must be accounted for. Ven & Verelst (2009) add the need
of a balance between external support and internal know-how according to the
needs and capabilities of the organisation. Additionally, Hamid et al. (2016)
advise to leverage the open source community as much as possible to facilitate
knowledge exchange.

While Holck et al. (2005) highlighted the customisability of open source as a key
strength, the avoidance of modifications not incorporated into the source by the
supplier have to be a prerequisite. The creation of clear accountability between
the service supplier and the customer is key. Anticipating sudden changes due
to the unpredictable nature of open source products must be accounted for as
well.

Allen (2010) also shows how systems stemming from open source platforms
can be recognised as being developed and deployed not only rapidly, but also
cost-efficiently, which should be emphasised to the stakeholders. Furthermore,
IT departments can take inspiration from product developers to server their
internal marketplace. This can enhance their relationship with their user base,
focusing on aiding instead of controlling user behaviour, potentially
strengthening local IT talent. Lastly, he suggests letting open source projects
bypass traditional project management processes, allowing for greater flexibility
and speed.

Mergel (2016) agrees with the former point of highly advising following agile
project development practices and to promote transparency and visibility of the
open source project. To acquire the necessary know-how, external IT talent
should not only be attracted and also incorporated into the team rapidly. Finally,
bringing management on board to safeguard their support is paramount.
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3. Research Design

Building on the aforementioned literature, this study attempts to
comprehensively and more systematically advance knowledge of open source
in a public sector context, but specifically at the local government level. The
study adopts a design science research approach®?, wherein knowledge
extracted from the problem context is used to design interventions that are
applied and evaluated in the problem context. The research cycle is iterative,
wherein lessons from one cycle feed into the next investigated.

The problem context is constituted by PSOs in local governments using
common open source solutions and collaborating on their development and
maintenance. The main research goal is to explore and generate knowledge on
how the collaborative development and maintenance can be structured and
executed to enable the creation and reuse of sustainable open source projects
— specifically in the context of PSOs at the local government level.

The research has been conducted in three cycles. First, an overarching
mapping of open source projects with active adoption and collaboration of local
level PSOs was performed. Knowledge has been synthesised to create initial
understanding of the problem context, complemented by a literature review of
relevant scientific and grey literature. In the second research cycle, a
multiple-case study®® was performed with five case studies sampled from the
population of case studies identified in the previous research cycle. The unit of
analysis consisted of the motivations, processes, tools, and governance
structures used within the projects to enable and perform their development,
maintenance, and adoption by the local governments. Finally, in the third
research cycle, a set of focus groups was conducted to validate and enrich
findings from the previous cycles.

Below, we describe the planned research approach in further detail.

3.1. Research Cycle #1: Mapping of open source
projects in local PSOs

In the first cycle, open source projects with active adoption and collaboration
between local level PSOs were mapped within the 27 EU Member States and
Norway, Liechtenstein, and Iceland. Personal contacts, networks and resources
were leveraged, including, but not limited to:

e The EU’s informal Open Source Programme Office (OSPO) network
facilitated by the European Commission OSPO (EC-OSPO);

e OpenForum Europe's community network;
e The Open Source Observatory's online knowledge center; and,
e Publicly available data and repositories.

82 Runeson et. al, 2020
8 Runeson & Host, 2009
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This data was compiled in collaboration by four researchers working in parallel.
Informative attributes were developed inductively through the analysis of the
collected material, and from relevant scientific and grey literature on the topic.
The researchers held continuous discussions to validate the inclusion of each
case. The mapping is presented as supplementary material to the report.
Findings were synthesised and described in an initial theoretical framework
providing inputs to next steps in the research process.

3.2. Research Cycle #2: Multiple-Case Study of Local
PSO Projects

A purposive sampling approach® was used to identify and select cases from the
defined population. The objective of sampling was to purposefully collect a
diverse set, taking into account geographical coverage, technology, scope, and
maturity of the open source projects, their communities, and specifically of the
local level PSOs involved. Special consideration was taken to how the
development and collaboration was facilitated and organised among PSOs,
service suppliers and concerned communities. A subset of high level
archetypes were derived with ten candidate case studies from which five were
selected in collaboration with the commissioning organisation for this study.

For each case, four to eight interviews were conducted with key individuals (see
Annex C). The interviews were semi-structured, allowing for digression in topics
as the interviews progressed. This flexibility allowed for the capture of additional
nuance, context, and examples that might otherwise be overlooked. The
interview questionnaire (see Annex A) was based on the synthesised
knowledge described in the initial version of the theoretical framework coming
out of the mapping and literature review of Research Cycle #1.

The interviews lasted for approximately one hour and were conducted and
recorded online via an online platform (BigBlueButton). The interviews were
conducted by two to three experienced researchers, with the lead researcher
guiding the interviews and a second and/or third researcher taking notes and
asking follow-up questions as necessary. The recordings were automatically
transcribed in a local offline environment using the open source tool WhisperX.
These transcriptions were then processed to ensure readability and accuracy.

Interviewees provided with informed consent upfront regarding the background,
design and publication process of the study, as well as the data collection and
management process used. They were offered the opportunity to ask clarifying
questions about the process throughout the study. Each interviewee remained
anonymous by name but referred to by a generalisable and appropriate title,
and the organisation they support have been attributed by necessity.

Statements in the transcriptions were coded in a sequence of steps during the
data analysis phase®. Initially, the transcripts were structurally coded based on

8 Patton, 2014
8 Saldaria, 2021
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an a priori codebook derived from the synthesised findings of the previous
research cycle. The structured data was then openly coded, with statements
being assigned codes or short descriptive phrases characterising the
phenomena described. The codes were then rearranged and categorised using
axial coding into general themes and common topics among the codes.

The coding process was iteratively performed for each interview and case.
Once all cases were coded, a cross-case analysis was performed to further
synthesise and differentiate the findings between the characteristics each case
represents. The theoretical framework has been revised accordingly.

3.3. Research Cycle #3: Focus Groups of Experts for
Feedback

The synthesised findings from previous research cycles were enriched and
validated through two focus groups®. Interviewees from the case studies were
invited, as well as additional external networks. In each focus group,
participants were presented with a background on the study, followed by
overviews of the findings connected to the different contexts represented by the
five case studies. After each overview, an open discussion took place among
the participants, facilitated by the research team. Each focus group lasted for 90
minutes and was recorded, transcribed and analysed following a similar process
as for the interviews.

3.4. Challenges and Potential Threats to Validity

Since a qualitative research approach was adopted, a set of criteria for
naturalistic inquiries has been utilised for discussing and evaluating the threats
to validity of the study®”. These criteria include credibility, transferability,
dependability and confirmability.

3.4.1. Credibility

Credibility pertains to the truth value of the presented findings. To enhance this
aspect, member checking was conducted, allowing each interviewee to review
and provide feedback on the synthesised findings. Additionally, the researchers
behind this study engaged in continuous discussions and peer debriefings to
maintain situational awareness of their observations and the perceived level of
saturation among each of the case studies. The follow-up focus groups further
contributed to strengthening this aspect of validity.

8 Kontio et. al, 2008
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3.4.2. Transferability

Transferability concerns whether and how the presented findings can be applied
to other case studies beyond those studied. Since this is a qualitative and
exploratory study, the aim is not to make generalisations about an entire
population. Instead, the goal was to develop an understanding of the problem
context and generate knowledge that can be valuable for practitioners operating
within this context. Consequently, readers must consider the context from which
the data was collected to enable any anecdotal generalisations. Quotes from
the interviews will be used consciously to provide rich and contextually detailed
findings.

Purposeful sampling is another method that was employed to ensure the
transferability of the results. The initial mapping yielded a broader sample of the
overall population of relevant open source projects. From this sample, five case
studies were selected based on criteria aimed at achieving as wide a
representation as possible.

3.4.3. Dependability

Dependability refers to the reliability of the results in terms of their replicability
and traceability throughout the chain of evidence. To enhance this aspect, an
audit trail has been maintained throughout the data analysis and collection
process. This documentation covers all stages of the research process, from
the initial version of the conceptual framework through the mapping, case
studies and focus groups.

3.4.4. Confirmability

Confirmability relates to the extent to which the presented findings were
objectively derived. In this regard, investigator triangulation® (e.g. the
involvement of multiple researchers) has been leveraged throughout the
research design and implementation process to ensure neutrality and reduce
the risk of introducing researcher bias. This approach includes several steps
aimed at maintaining research focus and a clear chain of evidence, from the
initial assumptions to the design of the questionnaire and the iterative coding
process.

8 Guba, 1981
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4. Case Studies

This section provides a series of five case studies: Consul Democracy,
OS2borgerPC and MedborgarPC, Golemio, Parlameter, and Digitransit. The
case studies constitute the bulk of the original analysis for this report and are
presented in this section in a condensed form. More detailed case studies can
be found as supplementary materials to this main report.

The initial phase of this project was focused on data collection and mapping of
open source projects, policies, organisations, and news articles across local
and regional governments in Europe. Simultaneously, the team conducted an
initial literature review and refined the research design. This report analyses key
findings according to each of these areas and seeks to identify the selected
case studies that will be the focus of the final report’s analysis.

As mentioned in the methodology, ten candidate case studies were selected
using a purposive sampling approach, in part based on geographic diversity,
topical diversity and archetype diversity (according to early version of the
archetypes in Section 5, which were drafted in an early form in the mapping
phase and refined throughout the analysis). The five selected case studies
therefore, while not exhaustive, constitute an interesting but not fully
representative picture of open source collaboration within and between local
governments in Europe.

(Note: Where possible, interview references have been simplified at the
paragraph level for clarity and brevity, as part of their inclusion in this main
report. For more detailed references, including pseudonymised sources,
affiliations, and quotes — please check the longer, supplementary case studies
available on the OSOR website).

4.1. Consul Democracy: Building and sustaining a
Pan-European community of PSOs through an
open source foundation

Consul Democracy, often referred to simply as ‘Consul’, is a robust and scalable
citizen participation platform that supports participatory democracy initiatives by
enabling direct citizen engagement. The platform allows participatory budgeting,
collaborative legislation and citizen consultations, fostering transparency and
community involvement in governance. Over time, it has been adopted by
various international governments and civil society organisations, making it a
key tool for civic participation globally®®.

Consul is built using Ruby on Rails as its core framework, utilising PostgreSQL
for database management and integrating Elasticsearch for advanced search
capabilities for and enhanced user experience. The platform is licensed under
the GNU Affero General Public Licence (AGPL), ensuring that any modifications

8 Consul Democracy Foundation. (s.d.). CONSUL DEMOCRACY. Available: https://consuldemocracy.org/
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remain open source. Consul's active community of developers and contributors
continuously updates the platform, ensuring security, usability and adaptability
to evolving governance needs in different contexts where it is deployed®.

Consul was originally by the Madrid City Council, in the wake of political change
on the back of anti-austerity protests, which had started in 2011 and culminated
in the elections of 2015. During those elections, it was the reformist and
pro-democracy party Ahora Madrid which helped bring Consul into the world.
The party swept to power in the Madrid City Council elections, in large part
because of a commitment to initiating political change, most notably through
bottom-up democracy. At the same time, similar political changes were
happening in Barcelona and many other cities across Spain, a result of
bottom-up local government initiatives that were tied into the critiques of
left-wing parties and coalitions®’.

The new mayor in 2015 was Manuela Carmena, a politician who was influential
in launching Decide Madrid, the open source platform which would later
become Consul. Decide Madrid promised to enable individual voices from
across the city to be heard and included in local government decision-making
processes. In particular, it was designed to facilitate so-called ‘direct democracy’
or ‘participatory democracy’ enabling citizens to engage in bottom-up
decision-making processes such as participatory budgeting and policy
proposals®.

Since its inception, Consul has expanded globally, influencing participatory
governance in numerous local governments, regions, and organisations in big
cities such as Buenos Aires, Paris, and New York®. In the period from 2017 to
2019, Consul gained international traction, especially in Latin America and
Europe, with an expansion of interest made possible by open community
collaboration via the Internet.

While its use declined a little bit after 2019, the last five years have been
characterised by increasing pan-European collaboration in the Consul
community, with large influence coming from Germany, Scotland and, to a
lesser extent, the Netherlands, but also Romania, Slovenia and other places
outside of Western Europe. This expansion has forced Consul to evolve into
more consolidated modalities for sharing and collaboration, even as the
development of formal governance structures to support contribution and
maintenance have stagnated. While the Consul Democracy Foundation has
focused largely on community-building and collaboration so far, it hopes to
improve the governance and financial sustainability of Consul in the year
ahead®.

In spite of these challenges, Consul has proved to be a successful and durable
enabler of direct democracy processes, particularly around participatory

% Ibid.

9 Interview with Former City of Madrid Employee

9 |Interview with Consul Democracy Foundation; Interview with Former City of Madrid Employee
% Ibid.

% Interviews with All Interviewed Stakeholders for Consul
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budgeting, and continues to provide local governments and other organisations
with essential tools for participatory democracy.

4.1.1. Key Stakeholders in Consul Democracy

Consul Democracy Foundation: The Consul Democracy Foundation was
established in 2019 to ensure Consul’'s continued maintenance as political
support from the Madrid City Council declined following elections. Rather than
maintaining the codebase with its own developers, the Foundation focuses
primarily on community development and expanding the use of Consul®,

COSLA (Convention of Scottish Local Authorities): COSLA serves as a
central facilitator for Consul implementation across Scottish local governments,
providing technical management, hosting, deployment, and onboarding support.
This centralised approach reduces duplication of effort across 32 councils and
leverages shared expertise, though it faces capacity constraints®.

Decidim: Decidim originated as a fork of Consul when the City of Barcelona
sought more flexibility and customisation options for citizen participation. The
Decidim Association governs the project through a Coordination Committee
elected democratically, ensuring community-driven decision-making®’.

Code for Romania: Code for Romania, now operating under the auspices of
Commit Global®®, began working with Consul in 2019 and deployed the first
instance in Brasov, a medium-sized city in Romania. That first instance focused
on participatory budgeting, aiming to implement end-to-end processes before
handing them over to local governments to ensure autonomy®.

City of Munich: The City of Munich adopted Consul to implement direct
democracy digitally, continuing a policy priority from a previous administration.
The Open Source Program Office (OSPO)'® in Munich has become the sole
sponsor of the Consul Democracy Foundation, contributing approximately
20.000 euros annually to support the project's sustainability'®’.

City of Groningen: The City of Groningen was highly active in the international
Consul community early on and played a leadership role in promoting the
platform within and beyond the Netherlands. However, their involvement has
diminished recently'®.

% Interview with Consul Democracy Foundation; Focus Group Discussions with Consul Democracy Foundation

% |Interview with Convention of Local Scottish Authorities (COSLA)

 Interview with Decidim Association

% |n 2023, Code for Romania took the step that turned it into the first NGO in our country that became a global
organisation. Commit Global became the parent organisation or network that connects and supports civic tech
organisations around the world, which had previously been organised informally as Code for All. Code for Romania is
the leading member organisation within the Commit Global network, with much of its staff and operations subsumed into
Commit Global. Other members include organisations like Code for Pakistan, Code for Japan, and Code for Australia.

% Interview with Code for Romania

% The OSPO is an organisational construct and best practice transferred from Industry that provides a centre of
competency and support for its organisation in adopting and collaborating on open source.

1" Interview with City of Munich OSPO

192 |Interview with City of Groningen
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4.1.2. Key Findings from the Consul Democracy Case

Adoption and Use

Adoption of Consul has grown substantially internationally and fostered vibrant
communities, though use of Consul has varied significantly across different
countries and their local governments, shaped by local political contexts,
resource availability, and strategic goals.

e |Initially developed in Madrid to support participatory democracy, Consul
rapidly gained traction across Madrid in 2015 and early 2016, continuing
to spread around Spain, and international attention came in 2016 and
2017, all the way through 2019'%,

e The platform's adaptability allowed for diverse implementations, with
each local government customising features to suit local needs.
However, this led to fragmentation and adoption challenges'™, as
multiple forks emerged without a streamlined process for reintegration
into a core codebase'®.

e The adoption process has also been influenced by organisational models
and governance structures'®.

e Some adopting organisations have focused on knowledge transfer to
ensure local governments maintained autonomy and did not become
dependent on external support, highlighting the importance of strategic
exit planning and sustainability considerations'”’.

e Challenges in adoption were not limited to technical fragmentation, but
also involved cultural, language, and political barriers, such as localising
the system to local contexts or addressing a lack of sustained political
will over time'®.

e Consul has fostered vibrant international communities, facilitating
knowledge exchange through conferences, webinars, and active Slack
channels. These communities have been vital for sustaining the project
and supporting the diverse needs of global users'®.

Development and Maintenance

Development and maintenance of Consul, initially driven by Madrid City
Council, evolved with widespread adoption and contributions from various
stakeholders, but faced challenges including political shifts and dependency on
a small core of technical providers.

193 |Interview with Consul Democracy Foundation; Interview with Former City of Madrid Employee
104 Cf. Yaseen et al., 2020.

1% Interviews with All Interviewed Stakeholders for Consul

1% |nterview with Convention of Scottish Local Authorities (COSLA)

07 Interview with Commit Global / Code for Romania

198 |nterviews with All Interviewed Stakeholders for Consul

199 |Interview with Consul Democracy Foundation; Interview with Former City of Madrid Employee
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Consul's development was heavily driven by the Madrid City Council,
which had initiated its development, largely due to a mandate from the
government™®. Van Loon & Toshkov (2015) and Mergel (20121) show
how having people within the organisation who promote, inform about,
and politically support the adoption of OSS appears is indispensable for
OSS adoption

After just 6-12 months, Consul spread widely, with active contributions
from various stakeholders, including both Spanish cities and actors
outside Spain™".

In 2016-2017, the City of Barcelona forked Consul and developed its own
open source platform, which came to be known as Decidim; this was
partially due to a need for greater oversight of the architecture and

customisation options™?.

Political shifts in Madrid, beginning in 2019 when a more conservative
and technology-sceptic government was elected, led to reduced official
support for the Consul software, which declined further with the onset of
the COVID-19 pandemic'3. As Robles et. al (2019) note, there can be
trade-offs for governments in deciding how and when to promote open
source projects, especially during crises like these.

The lack of in-house technical expertise in many local governments led
to a form of dependency on providers, of which there is a small core
supporting Consul since its early days in Spain'. This is common
amongst a lot of the literature, which notes challenges related to vendor
lock-in.

The set-up of the Consul Democracy Foundation had begun in 2018, in
large part a proactive measure to anticipate risk should the City of Madrid
withdraw support. The work was finished in 2019. The role of the Consul
Democracy Foundation became focused on community development and
expanding use of Consul; they do not have their own developers™®.

Challenges in development and maintenance persist, including reliance
on a small pool of maintainers, securing maintenance funding, and
adoption challenges'®. These challenges seem common in the literature,
as noted by Yaseen et al. (2020) and others.

Political changes affect long-term adoption and funding commitments,
and bureaucratic hurdles in integrating open source into government
workflows remain as well''”. This echoes Van Loon & Toshkov (2015),
who noted how the degree of OSS adoption crucially depends on the

™ Interview with Consul Democracy Foundation; Interview with Former City of Madrid Employee; Interview with Decidim
Association

"2 Interview with Decidim Association

3 Interview with Consul Democracy Foundation; Interview with Former City of Madrid Employee

"4 Interviews with All Interviewed Stakeholders for Consul

15 Interview with Consul Democracy Foundation; Interview with Former City of Madrid Employee
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presence of boundary spanners and political commitment within local
government.

Development and planning of the Consul core platform project is
performed by a core group of developers, predominantly representing
service suppliers with long-standing support in the community.
Communication is managed through an international Slack instance®.

Funding and Sustainability

Consul's funding journey evolved from initial Madrid City Council backing to a
more precarious model dependent on external contributions, with inadequate
fundraising despite diversification attempts like a certification programme and
city sponsorship; though there are some plans to redouble and make these
efforts more successful in the future.

Initially funded by the Madrid City Council, Consul expanded naturally
and freely, in the way many open source projects do, in the period
between 2016 and 2019™°.

Further development of Consul — including new features or architecture —
is funded largely by participating local governments, though many of
these contributions seem not to have made their way back to the core
codebase'®.

Since the emergence of the Consul Democracy Foundation in 2019,
Consul has since transitioned to a model reliant on external financial
contributions, with attempts at diversified funding through grants and
sponsorship. That said, the added total of all this fundraising seems to be
insufficient'?'.

There have been attempts at a diversified funding model, which have
helped to sustain the platform. Namely, the Consul Democracy
Foundation has developed a certification programme with service
suppliers. Despite this, and monetary sponsorship from the city
government in Munich, long-term financial stability remains a key
concern for Consul'??,

The Consul Democracy Foundation is actively seeking to bring on more
local government sponsors while also building out its certification
programme for service suppliers, both of which offer potential future
sources of sustainable funding'.

"8 Interview with Former City of Madrid Employee; Interview with Convention of Scottish Local Authorities (COSLA)
"9 Interview with Former City of Madrid Employee

120 Interviews with All Interviewed Stakeholders for Consul

21 Interview with Consul Democracy Foundation; Interview with City of Munich OSPO

22 |bid.

123 |Interview with Consul Democracy Foundation, as well as Focus Group Discussions and Informal Discussions
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Governance and Organisation

Consul's governance evolved from a loosely structured model with fragmented
local government contributions to an informal structure under the Consul
Democracy Foundation, characterised by service supplier-led development,
minimal local government involvement, and insufficient centralised coordination,
resulting in some degree of community and codebase fragmentation (though
this is beginning to change).

e During the period from 2016 to 2019, governance of Consul was mainly
informally structured yet centred around the City of Madrid, with
contributions from various local governments coming in a fragmented
and ad-hoc way'*.

e There was a lot of collaboration around Consul and sharing of knowledge
and information, but it is also true that most cities had their own
installations'.

e Since 2019, when political change happened in the City of Madrid and
the Consul Democracy Foundation emerged, governance of Consul has
remained informal, and challenges remain in ensuring continuous
technical development and coordination'?.

e As noted by Yassen et al. (2020), a lack of a clear governance structure
seems to have led to fragmented development wherein cities and service
suppliers contribute separately, often without merging features back to
the core codebase. It shows how governing open source software is a
challenging process that needs a significant shift in the organisational
structure'?,

e Today's contributions to Consul come largely from certified service
suppliers and/or commercial service suppliers, with fewer contributions
from local governments and NGOs, with each group playing a different
role in shaping the project’s development'?2,

e The absence of a strong centralised governance structure has reinforced
challenges in governing a unified community — let alone a single
codebase — ultimately leading to a degree of fragmentation in the
community'®.

4.1.3. Lessons Learnt from the Consul Democracy Case'™?

This section summarises the key insights and takeaways derived from the
Consul Democracy case:

1. Diverse funding and support, for example, in terms of funders and
type of funding (e.g. grants, sponsorships and resources),

124 Interviews with All Interviewed Stakeholders for Consul

125 bid.

126 |Interview with Consul Democracy Foundation; Interview with City of Munich OSPO.

27 Interviews with All Interviewed Stakeholders for Consul

128 Interview with Consul Democracy Foundation, as well as Focus Group Discussions and Informal Discussions.
29 Interviews with All Interviewed Stakeholders for Consul

130 All lessons learnt reflect knowledge from across all the interviews for the Consul case study.
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improves resilience of the project and reduces overdependence on
any single actor, particularly as a project scales internationally. The
Consul case study illustrates how insufficient funding diversification can
fragment communities and create problematic dependencies on service
suppliers (like commercial service suppliers or systems integrators) for
both customisation and financial support. While PSOs and local
governments in particular can provide valuable support, relying solely on
local government or single-source funding can lead to long-term
instability, as can a lack of funding diversification once a project goes into
a foundation.

. For an international project to function freely, collaboration across
the overarching (cross-border) community must be maintained.
Structured and inclusive governance is critical as an open source product
or collaboration gets used more and more internationally, but it also
requires sub-communities to be built up and fed into the larger
community that supports the ‘core’ project, even in case studies where
there is no single maintainer. This is particularly relevant in a public
sector context as more PSOs, particularly local governments, come
onboard. A steering committee model — with clear roles for local
government representatives and product development teams — could
help coordinate diverse contributions while preventing fragmentation in
the codebase, but this has not been part of Consul’s case (though there
is some evidence this may be changing).

. Open knowledge sharing and community interaction with users
from similar contexts and with similar requirements for the
solutions is critical for sustainability. Digital communication channels
and online communities are crucial for platform growth in open source
projects, particularly in their early stages. Consul's success stemmed
largely from its diverse user community of local government and other
PSOs sharing knowledge and best practices across (city) borders, which
happened organically in its early days as a community. Online
collaboration modalities supported the expansion and ultimate
consolidation of the Consul community, even as formal fundraising
stagnated and governance structures weakened. Yet, as communities
grow larger, a risk is that diversity and distance grows between the users.
If underpinning needs and ways of communicating grow too large,
community members may be forced to look to alternative options, as
happened with the City of Groeningen.

. Without more defined governance structures, service suppliers can
begin to play an outsized role in technical decision-making, and
cities can become reliant on them over time. Global open source
solutions require technical adaptability through modular development,
facilitating updates and customisation while accommodating diverse local
government IT environments. Consul's experience demonstrates how
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trade-offs in technical choices, for example, a lack of modularity or
centralisation in maintenance can lead to service supplier dependence
and ad hoc collaboration, with minimal upstream contributions resulting
from architectural constraints and a community culture that has been
built around that architecture. A platform's continued adoption depends
on its flexibility to meet evolving needs across different social and
political contexts.

5. With open source projects steered by a foundation, it is important
to balance centralisation of governance with the modularity and
adaptability of the project. Governance structures impact technical
decisions, as seen in the challenges Consul faced in maintaining a
unified codebase. The lack of a formal governance procedure and the
reliance on trust-based collaboration led to fragmented development,
with multiple forks adapted to different local needs. It becomes clear that
there is a need to adopt more balanced approaches.

6. Exit strategies should be defined before adopting an open source
project. Practitioners and policymakers need to ensure that the adoption
of solutions enables migration (for example, an 'exit strategy') if the
project's governance changes, or it is no longer maintainable. Exit
strategies can be defined both in terms of getting out of relationships with
a service supplier and the ability of an open source project and its data to
be taken over by another actor, including a service supplier. Unlike
proprietary software, which often comes with contracts ensuring
long-term maintenance and accountability, open source relies on
community contributions and voluntary maintenance. By proactively
planning exit strategies, projects can not only reduce the perceived risks
of open source but also enable resilience and flexibility in the community
it supports.

4.2. OS2borgerPC/MedborgarPC: Collaboration
dynamics for common use of open source across
borders in Scandinavia

OS2borgerPC™" and MedborgarPC'™? are open source operating system
solutions primarily used in public spaces like libraries and citizen service
centres. They are developed through collaborations between the Danish and
Swedish local government associations (0S2'* and Sambruk™* respectively)
and Magenta'™® a Danish open source IT supplier, which acts as the primary
service supplier. The solutions share a common, mostly similar codebase and

31 OS2 - Offentligt Digitaliseringsfaellesskab. (s.d.). 0S2borgerPC. Available: https://www.0s2.eu/os2borgerpc
132 Sambruk — Ideella féreningen Sambruk. (s.d.). MedborgarPC. Available: https:/sambruk.se/medborgarpc/

133 OS2 - Offentligt Digitaliseringsfeellesskab. (s.d.). In English. Available: hitps://www.0s2.eu/in-english
3 Sambruk - Ideella féreningen Sambruk. (s.d.). Sambruk — Kommunal verksamhetsutveckling. Available:

https://sambruk.se/
85 Magenta ApS. (s.d.). Magenta - Open Source Supplier in Denmark since 1999. Available:
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are maintained by the same service supplier, demonstrating both the potential
and challenges of cross-border open source collaboration in public sector
organisations (PSOs), particularly when there is a relationship with a third party
involved.

It is, in essence, packaged version of the open source operating system
Ubuntu'®, enabling visitors to use public library PCs in a safe yet easy way
though a custom and simplified interface. MedborgarPC (the Swedish version)
is supported by Sambruk, in more direct collaboration with Magenta.
MedborgarPC provides the same core software system'’, with some key
operational and organisational differences in how they managed and deployed
in Sweden, as well as some necessary localisation efforts’®2.

Both solutions provide a secure, managed operating system environment that
can be centrally administered and maintained, with features tailored to public
access scenarios. In the case of both OS2 and Sambruk, the solution is
provided as software-as-a-service (SaaS) where local governments subscribe
to have their computers connected to a portal, organised via the associations
themselves'™®. Magenta handles security and maintenance aspects for many
Danish members of OS2 and all current Swedish local governments
participating via Sambruk.

OS2borgerPC originated from a collaboration between City of Aarhus in
Denmark and Magenta, and was later turned over to OS2 to be collaborated on
and shared between local governments. The former Aarhus CTO had
approached Magenta with an idea for an open source operating system. Initially
called ‘Library OS’, it was later onboarded into OS2 as OS2borgerPC, with
support from Magenta. More broadly, the collaboration between OS2 and
Magenta dates back to OS2's founding, as Magenta was part of OS2 on the
service supplier side™°.

MedborgarPC came about through collaboration between Sambruk and
Magenta, with Sambruk undertaking the Swedish translation and localisation
efforts. Magenta contacted Sambruk around 2018-2019. At that time, Magenta
had a good relationship with OS2 and saw similarities between the
organisations. The actual collaboration didn't start immediately, and it took
about two years to successfully find a way in with Sambruk. At that point,
Sambruk decided to translate the system to Swedish at their own cost and
market it to Swedish local governments™'.

Today, this cross-border expansion represents one of the more successful
examples of Nordic local government software collaboration. As of 2025, the
OS2borgerPC project is used by mainly public libraries in about 50 Danish local
governments. About half of the local governments are organised through OS2.

%6 082 - Offentligt Digitaliseringsfeellesskab. (s.d.). OS2borgerPC Server Image Documentation. Available:
https://os2borgerpc-server-image.readthedocs.io/en/latest/

87 Sambruk — Ideella féreningen Sambruk. (s.d.). MedborgarPC. Available: https:/sambruk.se/medborgarpc/
138 Interview with Sambruk

139 Interview with OS2; Interview with Sambruk
140 Interview with OS2; Interview with Magenta
1 Interview with Sambruk; Interview with Magenta
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While the project has also recently been introduced in Sweden through
Sambruk, a Swedish local government association of about 150 local
governments, only two Swedish local governments have recently started to
adopt the solution under the label of MedborgarPC, with an increasing number
having started showing interest'*.

While the core technology is shared and is a positive example of collaboration
between local governments and across borders, the collaboration has faced
some organisational and governance challenges, particularly around service
supplier relationships and development and maintenance models. Moreover,
the association model in both OS2 and Sambruk has consistently demonstrated
both strengths and weaknesses in helping local governments to adopt,
maintain, and contribute to the solutions, on both the Danish and Swedish
sides.

4.2.1. Key Stakeholders in OS2borgerpc and MedborgarPC

0S2: OS2 is a Danish local government association focused on enabling their
members to initiate and collaborate on common software solutions, mainly in
the form of open source software'. The association today manages 28
projects, with a secretariat providing support. They have recently pushed for
more service supplier independence and transparency in development
processes',

Sambruk: Sambruk is a Swedish association of about 150 members, primarily
local governments, that co-create and co-maintain digital resources®. Similar
to OS2, they operate on a membership model where local governments pay
fees based on their population size per project that are leveraged. In the
MedborgarPC project, they work directly with Magenta as a service supplier'.

Magenta: Magenta'’ is a commercial service supplier which is the primary

service supplier for both OS2borgerPC and MedborgarPC. Magenta was one of
the founding members of OS2 on the service supplier side and developed the
original system based on a request from the City of Aarhus. They provide the
solution as a SaaS offering, handling development, security, and maintenance.
They currently serve a large number of Danish local governments and have
expanded to serve Swedish local governments through collaboration with
Sambruk™®,

Boras Public Library: Boras City Library — located in the City of Boras, Vastra
Gotaland County, Sweden — transitioned to MedborgarPC after years of using
‘Netloan’, an expensive and outdated computer management system for

42 |Interview with Sambruk

143 0S2 - Offentligt Digitaliseringsfeellesskab. (s.d.). In English. Available: https://www.0s2.eu/in-english

44 |Interview with OS2

45 Sambruk — Ideella féreningen Sambruk. (s.d.). Sambruk — Kommunal verksamhetsutveckling. Available:

46 Interview with Sambruk
47 Magenta ApS. (s.d.). Magenta — Open Source Supplier in Denmark since 1999. Available:

https://www.magenta.dk/en/
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libraries. The library connected with Sambruk through another software project
and discovered MedborgarPC as a cost-effective open source alternative”.

4.2.2. Key Findings from the OS2borgerPC and MedborgarPC
Case

Adoption and Use

OS2borgerPC emerged from Aarhus's innovative IT system and has since
grown into a collaborative open source local government solution, primarily in
Denmark but with recent expansion into Sweden as MedborgarPC, which
collaborates informally with the OS2 association.

e Today, in Denmark, approximately 50 local governments are customers
of the solution, either by participating through OS2 or operating outside
the OS2 framework.

e In Sweden, the adoption is more recent, with two local governments
actively using the system and several others showing interest."®

e To onboard local governments to the system more quickly, Sambruk
worked directly with Magenta, the same service supplier who was
working with local governments in Denmark.'s"

e While Denmark has a longer history with open source at the local
government level, this was not as true in Sweden. Sambruk was more of
a traditional local government association and its engagement with the
world of open source IT has been a relatively recent phenomenon™2,

Development and Maintenance

One service supplier, Magenta, dominates the development and maintenance of
OS2borgerPC across Denmark and Sweden, operating both in- and outside of
the collaborative frameworks like the OS2 and Sambruk associations, despite
some underlying tensions around service supplier independence and
development transparency.

e Magenta serves as the primary developer and maintainer of the system
on behalf of the local governments in Denmark and Sweden, who mostly
collaborate through OS2 or Sambruk respectively.

e Some development is also procured directly by local governments from
Magenta, which today has two developers more or less dedicated to the
project.

e The development model has been a source of tension in Denmark where
OS2 has pushed for more service supplier independence and
transparency in development processes.

49 Interview with Boras Public Library

80 Interview with Sambruk

%1 |bid.

%2 Interview with Sambruk; Interview with Boras Public Library
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Magenta, on the other hand, disagrees, noting that reuse is possible but
that some local governments may not necessarily possess all required
technical capabilities. In these cases, suppliers such as Magenta can
provide support.

Recently, there has been a freeze on the main codebase while these
issues are being resolved by a second service supplier, with Magenta
continuing development in their own fork of the project.

That said, the development of the Swedish version, MedborgarPC, has
contributed new features such as SMS authentication and appointment
booking integration.

Funding and Sustainability

The funding for OS2borgerPC and MedborgarPC is decentralised, relying on
association membership fees, direct local government procurement, and service
supplier relationships, without a centralised funding mechanism due to the
limited size of their community of practice.

Funding for OS2borgerPC or MedborgarPC is to large degrees
centralised through OS2 or Sambruk for the Danish and Swedish local
governments respectively.

Local governments can also procure directly from a service supplier like
Magenta, which has reportedly become more common since the tensions
increased between OS2 and Magenta on the development and
maintenance efforts of the project.

The association model works similarly for OS2 and Sambruk, though
there are some small differences. A base membership fee is provided to
the respective associations. An additional fee is charged for each
solution a member local government chooses to adopt.

On the OS2 side, the joint funding model for OS2borgerPC is focused on
development and maintenance costs, while subscription services are
managed directly between the local governments and the preferred
service supplier. There is a preference from the association for a
transparent pricing structure of how funds are allocated between
development, maintenance, and services.

Sambruk supports local governments working with Magenta on feature
development, maintenance, and customisation.

On the service supplier side, Magenta prefers a funding model from the
local governments that incorporates continuous development and
maintenance cost with the SaaS subscription. A lag in procurement
requests from the local governments on development and maintenance
implies a risk of the number of resources being dedicated to the project.
The sustainability and quality of the project, by extension, come at risk
due to the lack of continuous maintenance and oversight, and competing
solutions taking ground.
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Governance and Organisation

The governance of OS2borgerPC is complex and fragmented, involving multiple
stakeholders like OS2, Sambruk and Magenta, with overlapping and sometimes
competing coordination models across different local governments in Denmark
and Sweden.

In Denmark, a de facto dual governance structure is emerging with OS2
and Magenta facilitating and orchestrating two parts of the community of
local governments, which overlaps to certain extents.

From OS2’s side, the OS2borgerPC project follows OS2’s standardised
governance model that they have refined through the years and applies
to all of their open source projects.

A technical steering committee performs and facilitates the collaborative
requirements engineering process and procure the development and
maintenance activities accordingly from the service suppliers.

Amounts are generally below thresholds, which is why direct
procurement can be applied. From Magenta’s side, they serve as a focal
point for its customers, coordinating requests and development efforts.

A transfer of local governments from the auspices of OS2 to Magenta is
attributed to a period of inattention from the local governments involved
in OS2’s governance structure.

Today, the governance for OS2borgerPC has reportedly been revitalised,
including a dedicated project coordinator helping to facilitate the
collaboration.

Between the two factions, differences relate not to just financial matters,
but also issues of choice and autonomy in response to the governance of
the solution itself.

Sambruk, by comparison, has a more straightforward yet arms-length
relationship with Magenta, operating primarily through a service
supplier-client model while ensuring open source principles are
maintained.

The  cross-border collaboration between  OS2borgerPC  and
MedborgarPC lacks formal governance structures, relying mainly on
service supplier-mediated coordination. The unique tripartite relationship
between OS2, Magenta, and Sambruk creates some complicated
collaboration dynamics.

Magenta has become the hub for the development and maintenance of
OS2borgerPC, while the governance is managed in clusters of OS2 and
Sambruk, as well as directly by local governments through bilateral direct
contacts with Magenta. This seems to work for now, but there are
questions about the long-term sustainability of the model'.

%3 Interview with OS2; Interview with Sambruk; Interview with Magenta
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4.2.3. Lessons Learnt from the OS2borgerPC and
MedborgarPC Case

This section summarises the key insights and takeaways derived from the
OS2borgerPC and MedborgarPC case:

1. Local governments should continuously check and review relevant
projects to ensure compliance with open source principles and
avoid potential lock-in effects. In the case of OS2borgerPC, OS2
identified concerns at a late stage, prompting them to contract a second
supplier for a code review. This move led to longer-term tensions
between Magenta and OS2, the main service supplier, highlighting the
importance of transparent and recurring reviews to build mutual trust and
prevent misunderstandings. Such practices also support a more
balanced competitive landscape by encouraging accountability and
ensuring software sustainability, while addressing risks of dependency on
a single service supplier. Local governments should generally strive to
retain some technical expertise (internally or through collaborations such
as OS2 and Sambruk) and introduce regular checks and reviews of open
source projects to ensure commitment to open source principles and
good practices. Over time, this may help to improve code quality and
prevent service supplier lock-in.

2. Procurement should consider market size and turnover in relation
to the number of suppliers and service bundling, enabling
sustainable business models and open source project
maintenance. A mutual understanding between local governments and
service suppliers is critical to ensure competitive prices and digital
sovereignty, while securing profitable business models for service
suppliers, and by extension a healthy maintenance of the open source
projects. One factor to consider in this balance regards the number of
service suppliers that are actively procured from by the local
governments, in relation to the market turnover these local governments
make up. A second factor to consider is the bundling of services in the
procurement from service suppliers. A separation between development
and maintenance  activities and  operation, support and
implementation-related services, as in the case of OS2, enables service
suppliers to potentially focus on the latter only. A consequence is that
development efforts are concentrated to one supplier, Magenta in the
case of OS2borgerPC, who will have difficulty in upkeeping their
engineers dedicated to the project, when development and maintenance
is procured sporadically.

3. Local governments must decide whether to take an active or
passive role in the governance and maintenance of their open
source projects and engage service suppliers accordingly. Robust
and active governance and coordination are crucial for the sustainable
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management of open source projects. A period of inactivity from OS2's
side related to OS2borgerPC led some local governments to engage
directly with Magenta, bypassing community structures of the
association. This undermined collaborative governance within the
association itself and created divisions within the community, which
should have been bound together by their participation in a collective. To
prevent this, local governments must maintain clear and active
communication channels and uphold consistent governance practices.
An alternative approach is to outsource maintenance and continuous
lower-level governance to suppliers, while still remaining active on
high-level roadmap decisions and the strategic matters of the projects.
The latter requires extra care in establishing transparent decision-making
processes, including recurring reviews, and involving all stakeholders to
ensure trust and mitigate the risks of lock-in.

. Including suppliers in the governance and planning process from
the outset of a project promotes collaboration, awareness,
knowledge-sharing, and synergies in development for PSO open
source projects. Irrespective of whether local governments must decide
whether to take an active or passive role in the governance and
maintenance of their open source projects, involving suppliers from the
outset of open source projects has the potential to foster collaboration,
awareness, and knowledge-sharing. This leads to more efficient
development cycles and better project outcomes. The local governments
should still ensure a safe and controlled space where suppliers are not
involved. Such a space is needed to discuss procurement and higher
level strategies where they as customers can talk freely and without risk
of influencing or favouring certain suppliers before others.

. Coordinated co-funding and procurement enables a synchronised
and consistent communication between users and service
suppliers. Coordinated co-funding and procurement are essential for
aligning communication between users and service suppliers in open
source projects. In the case of OS2borgerPC and MedborgarPC, OS2
and Sambruk implemented their respective co-funding models where
fees are determined by the population size of a local government or the
number of instances used. This approach helps distribute costs fairly and
encourages broader adoption of both solutions across local governments
and libraries. While direct procurements may be necessary to address
specific development needs, as some local governments did with
Magenta even though they were part of the OS2 association, such
arrangements can also cause silos and disrupt community cohesion if
not properly synchronised. In any case, what remains clear from the OS2
and Sambruk example is that a coordinated funding approach enables
transparent communication and shared development goals, minimising
conflicts and ensuring that the different stakeholders involved remain
aligned around a common support model.
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6. Local governments should consider generalisability and
localisation beyond local use cases early on to enable reuse, but
typically require external funding to make this a reality. While
localisation to Swedish from Danish was relatively straightforward for
MedborgarPC due to Ubuntu's underlying maturity, other local
governments faced challenges with high customisation costs. External
funding sources like national or European grants can support developing
modular designs with native localisation features. By planning for
generalisability early, local governments can enhance the potential
scalability and adaptability of their open source projects across different
administrative contexts.

4.3. Golemio: Developing and operationalising open
source for Service Delivery at the City-Level in
Central Europe

Golemio is a smart city data platform developed and maintained by Operator
ICT"™*, a joint stock organisation fully owned by the City of Prague. The platform
integrates, manages, and analyses data from various urban systems, provides
a comprehensive data management and analytics platform that enables B2G
(‘business-to-government’) and G2G (‘government-to-government’) services in
Prague and the surrounding Central Bohemia region, particularly in public
transit and waste management. While it uses an Open Source
Initiative-approved MIT licence'™®, Golemio is heavily customised for Prague's
specific needs and context. The decision to open source the code of Golemio
was done largely for developer satisfaction and transparency (more on this
later), and it is governed like a single service supplier open source solution,
albeit one owned by a public organisation’*®.

Developed with a focus on creating value through data services rather than
merely collecting information, the platform functions as an intermediary between
local government data sources and citizens. Its modular architecture includes
integration engines, input/output gateways, and visualisation capabilities, all
designed to handle complex data workflows while maintaining flexibility for
evolving city needs. The platform processes both real-time sensor data and
static information from various local government data sources, with
approximately 70% of its use case studies focused on public transit, alongside
energy consumption and waste management applications™’.

The platform emerged from Prague's Smart City Initiative in 2016-2017, when
the mayor provided substantial funding for smart city development across
multiple domains. Rather than centralising all smart city efforts under a single
local government organisation, the city strategically launched several pilot

1% Operator ICT, a.s. (s.d.). Operator ICT — We are creating a new Prague. Available: https://operatorict.cz/
%5 Open Source Initiative. (s.d.). Licenses & Standards. Available: https://opensource.org/licenses
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projects, including initiatives in waste management, ‘smart benches’, and public
transit. Initially, the city purchased a Cisco-based solution through a Czech
business as a 1.5-year pilot project. After approximately 6-7 months, it became
evident that an externally-supplied platform couldn't meet their evolving
requirements due to unclear specifications and the need for continuous platform
enhancement'®®,

This realisation led Operator ICT to make a pivotal decision: develop Golemio
entirely in-house using an agile development approach. This transition involved
not only organising an internal team using Scrum methodology but also
teaching city stakeholders to embrace agile, incremental thinking — moving
away from long-term roadmaps toward building team capacity and delivering
solutions in short iterations. Since its inception, the development team has
grown to approximately 30 people, including developers, data analysts, product
managers, and domain experts, working collaboratively to evolve the platform
based on the city's emerging needs™®.

The primary use case for Golemio is public transit, where the platform manages
data for Prague and the Central Bohemia region's integrated transport system.
Operating under a three-sided contract between the City of Prague, Central
Bohemia region and Operator ICT, the platform handles data from 2,000-3,000
buses during peak hours, providing real-time vehicle tracking, journey planning
and analytics for public transit organisations. Central Bohemia contributes
approximately one-quarter of the funding for running the platform, with Prague
covering the remainder, reflecting the integrated nature of the regional public
transit network'®°.

Beyond public transit, Golemio supports various smart city applications
including waste management, energy monitoring, and environmental sensing.
The platform serves approximately 500 users and Operator ICT provides open
APIs that allow external developers and organisations to access and utilise city
data. This has enabled various integrations, from Google using the public transit
data to students leveraging it for analysis projects. While the platform was
designed primarily for Prague's specific context and requirements, Operator ICT
offers consulting services to other cities interested in implementing similar data
platforms, sharing experiences and approaches rather than expecting direct
software reuse'®’.

The case of Golemio is hard to generalise to the level of normal open source
communities. However, it does demonstrate the advantages of open source
software in terms of collaboration and open governance, even in case studies
where the code or software is not used widely out of a single jurisdiction.
Moreover, its development model offers a positive example of intra-city
collaboration. Nevertheless, some challenges remain for Golemio in terms of
sharing and reuse, and much of its success remains very limited and
context-dependent.

%8 |Interview with Operator ICT (Operational); Operator ICT (Technical); Interview with City of Prague
%9 |Interview with Operator ICT (Technical)
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4.3.1. Key Stakeholders in Golemio

Operator ICT: Operator ICT is a fully local government-owned IT service
supplier responsible for delivering software and products to Prague, with a
focus on building smart city platforms. They developed the Golemio data
platform internally after an unsuccessful attempt to use an external Cisco
solution, employing an agile approach with a team of developers and data
analysts. The organisation chose to publish Golemio under an open source
licence primarily to attract and retain talent, showcase their work, and create
transparency, rather than expecting widespread reuse of the platform?,

Regional Organizer of Prague Integrated Transport (ROPID): ROPID is a
public service organisation (PSO) directed by the City of Prague, responsible for
coordinating technical resources and supporting the transport system in Prague
and Central Bohemia. They serve as an external product owner for IT systems
and public transit networks, helping to set priorities, provide specifications, and
validate solutions for the Golemio platform. While not deeply involved in
technical development, they play a crucial role in defining requirements and
guiding the platform's development from the client perspective's.

City of Prague: The City of Prague provided the initial mandate and significant
funding for the smart city initiative in 2016/2017, tasking Operator ICT with
developing innovative solutions across various domains like public transit,
waste management, and public services. As the primary funder and owner of
Operator ICT, the city played a critical role in supporting the Golemio platform's
development, requiring continuous education about the platform's value and
potential beyond simple data collection®*.

Central Bohemia Region: The Central Bohemia Region is a peripheral
stakeholder in the Golemio project, paying approximately 25% of the platform's
operational costs and occasionally providing requirements or feedback. They
are closely integrated with Prague's public transit system, with buses crossing
between Prague and Central Bohemia, and benefit from the data analytics and
backend services provided by the Golemio platform through a three-sided
contract with Operator ICT and the City of Prague'.

4.3.2. Key Findings from the Golemio Case

Adoption and Use

The City of Prague stands out as a proactive open source producer,
strategically developing and sharing technological solutions through Golemio
while fostering selective external adoption and regional collaboration.

162 Interview with Operator ICT (Operational)

183 |Interview with Prague Integrated Transport

164 Interview with City of Prague

185 Interview with Operator ICT (Technical); Interview with Prague Integrated Transport
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e The City of Prague is a producer and consumer of open source, rather
than purely a consumer, or adopter, of open source — as seen in some
other case studies.

e The adoption of Golemio within the City of Prague ecosystem has been
driven primarily by practical use case studies, with the team deliberately
taking a data-first approach focused on addressing specific local
government needs rather than adhering to predetermined standards'®.

e The most substantial adoption of Golemio has occurred in the public
transit space, where ROPID (Regional Organiser of Prague Integrated
Transport) serves as an engaged external product owner'®’.

e When it comes to encouraging other departments to use the platform,
there is a necessary element of upskilling which needs to take place'®.

e External adoption beyond Prague's local government boundaries has
been selective but significant, particularly with the Central Bohemia
region, which contributes approximately one-quarter of the funding for
Golemio's operations™®.

e Regional collaboration has been especially fruitful for public transit use
case studies, with the platform providing backend services for ticketing
systems and facilitating data exchange between Prague and the
surrounding communities™”.

e An open API approach has fostered additional external adoption, with
entities ranging from Google to local startups and student projects
utilising the public transit data feeds'".

e Despite interest from other Czech cities and regions, none outside
Prague have directly adopted Golemio's code due to its customisation for
Prague's specific context and the substantial investment required to

implement a similar system'”2.

e The development team has engaged in approximately ten different
conversations with interested local governments, including discussions
with German cities and the Government of Slovakia, though most of
these engagements resulted in the adoption of principles and
approaches rather than the platform itself'”>.

Development and Maintenance

While open source by licence, the development of Golemio by Operator ICT is
non-traditional from the perspective of the open source community, reflecting a
strategic approach to open source in local government. The approach is
characterised by internal team collaboration, a focus on code transparency,

166 |Interview with Operator ICT (Operational); Interview with City of Prague

67 Interview with Operator ICT (Operational); Interview with Prague Integrated Transport
188 |Interview with Operator ICT (Technical)
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70 Interview with Operator ICT (Technical)

" Interview with Prague Integrated Transport

72 Interview with Operator ICT (Operational); Interview with Operator ICT (Technical)
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flexible development practices, and interdepartmental cooperation, rather than
supporting external contributions or partnerships.

Since 2017, the development of Golemio has been maintained by
Operator ICT, with increasing support and contribution from other city
departments, including ROPID',

The platform was released as open source under an MIT licence though
not primarily to encourage code reuse or external contributions; rather,
the open sourcing decision was driven by several strategic
considerations, most notably attracting and retaining talented developers
who value transparency and improving code quality'’.

The platform's open source nature has significantly influenced
development practices, with the team maintaining high code quality
standards knowing their work is publicly visible'"®.

While the platform is open source, external contributions have been
limited, with only about ten merge requests received for minor bug fixes.
This reality reflects the highly contextualised nature of the platform —
while the code is open, its specific design for Prague's needs has meant
that direct code reuse by other cities has been minimal'” 178,

The development process follows an agile methodology with sprints and
iterative development, which has proven particularly valuable in the local
government context, where traditional waterfall methods often struggle to
accommodate evolving requirements’”®.

The horizontal cooperation between Operator ICT and other city
departments like ROPID enabled collaboration without the constraints
typical of public-private contracts, allowing for more flexible requirement
definition and adaptation®.

Golemio's ongoing development and maintenance is uncommonly
well-resourced for a local government open source project, with the
project being managed by a dedicated team of around 30 professionals,
almost evenly split between developers and data analysts/product
managers's'.

The Golemio team employs consulting external programmers through
‘body shopping’, though these contractors are fully embedded within the
team rather than operating as traditional outsourcers. This integrated
approach helps maintain consistency in development practices and
culture®,

74 Ibid.

178 Interview with Operator ICT (Operational); Interview with Operator ICT (Technical)

78 Ibid.

7 Interview with Operator ICT (Operational)

7 These challenges echo the work of Tosi et. al, 2015, who had noted issues related to FLOSS migration and
contribution.
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Funding and Sustainability

Golemio, primarily funded by the City of Prague with support from the Central
Bohemia region, is operated by Operator ICT as a financially sustainable project
that leverages OICT’s joint stock company model and strategic talent
management to drive sustainability and maintenance, though they sometimes
struggle with salaries and communicating the value of the project.

The financial foundation of Golemio rests primarily on funding from the
City of Prague, supplemented by a significant contribution from the
Central Bohemia region, which covers approximately 25% of operating
costs, whereas Prague spends around 3/4'%,

The operation of Golemio by Operator ICT is driven by a profit motive, as
the company has an incentive to sell the use of the solution to new local
government clients. This funding arrangement is formalised through a
three-sided contract involving the City of Prague, Central Bohemia
Region, and Operator ICT"®,

Operator ICT also has other sources of revenue and operates under a
joint stock company model, which has proved advantageous for them in
terms of talent management, including standard business arrangements
with various local government companies for specific development
work '8

A diversified business model creates additional revenue streams to
support the growth of Golemio, which is not the only project of Operator
ICT, but can be considered their flagshipe.

Attracting and recruiting high-quality developers has been central to
developing and running an open source data platform for Operator
ICT".

They have a salary table which makes it easier to provide (better)
salaries for developers and give them freedom to work on an open
source project; while the salaries are a little better than what is usual for
local government, the real advantage is the public interest nature of the
work '8,

One of the ongoing challenges the Operator ICT team has faced in
maintaining financial sustainability has been educating city officials about
the nature of platform development and maintenance costs'. As noted
by Petrov & Obwegeser (2018), it is common that many open source
companies lack financial and human resources to provide managerial
support in this way.

"8 |bid.
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The team has had to develop effective strategies for communicating the
platform's value proposition and justifying continued investment, often
struggling to bridge the gap between technical realities and
administrative expectations in budget discussions, particularly when
justifying the support for the platform to be published under and
maintained under an open source licence'.

Governance and Organisation

Operator ICT acts as an intermediary between city departments, coordinating
requirements and facilitating collaboration, with a particular focus on public
transit services and adaptable engagement approaches.

Operator ICT has positioned itself as a crucial intermediary between the
various parts of the city’s departments. It drives and coordinates the
roadmap and requirements engineering, while taking input from its
various customers, weighting their needs and priorities with the bigger
picture.

The governance setup enables direct dialogues and horizontal
collaboration, for example, with ROPID, to be more easily possible™".

Horizontal collaboration has been particularly valuable for public
transit-related services, where collaboration with ROPID has resulted in
an integrated approach for both Prague and the surrounding Central
Bohemia region. The approach is supported by a distributed product
ownership structure, with dedicated owners for both platform and public
transit components, ensuring focused development while maintaining
overall system coherence'®.

The public transit sector has emerged as a particular success story, with
strong partnerships enabling sophisticated data integration and service
delivery. Other use case studies such as in energy and waste
management, some of which are already implemented and others which
are in the process of being developed'®.

The team maintains regular engagement with stakeholders to define
requirements and priorities, though the depth of collaboration often
depends on the technical sophistication of the partner department and
their ability to articulate clear use case studies'. This can be seen as a
kind of open innovation organisation, as noted by Mergel (2021), wherein
there is coordinated engagement with stakeholders to exchange
knowledge.

Variability in user needs within other local government departments has
led to the development of different engagement models, from highly

%0 Interview with Operator ICT (Operational)

91 Interview with Operator ICT (Technical); Interview with Prague Integrated Transport
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4.3.3.

structured collaboration in areas like public transit, to more flexible
advisory relationships in less technically mature departments™®.

Despite some collaboration on public transit networks with the larger
Central Bohemia Region that the City of Prague belongs to, actual
collaboration outside of Prague and its immediate surroundings is
non-existent'®.

Lessons Learnt from the Golemio Case

This section summarises the key insights and takeaways derived from Golemio

case:
1.

The lack of an external community could pose a long-term
challenge for the sustainability of an open source project. While
Golemio operates under an MIT licence, it has failed to develop a robust
collaborative ecosystem beyond Prague due to its city-specific
customisation and tightly controlled governance. While this is a
conscious decision from Operator ICT and the City of Prague, the limited
external engagement creates dependency risks on a narrow team of
internal developers and funders, especially vulnerable to organisational
changes at Operator ICT or shifts in political priorities. Without a stronger
external contributor base, Golemio risks missing opportunities for
innovation and shared maintenance burden, potentially undermining its
long-term sustainability and resilience.

Agile development, which is vital for development of open source,
requires horizontal cross-departmental collaboration and
continuous stakeholder engagement and education. The team had to
convince stakeholders to try shorter agile cycles and demonstrate value
incrementally to build trust in this approach. This required teaching the
city how to have an agile way of thinking rather than focusing on the
short-term. The Golemio team had to demonstrate that, although agile
development might seem less structured than traditional waterfall
approaches, it actually provided better value and more responsive
solutions for the city.

Open sourcing can help with developer recruitment and code
quality, even if external contributions are limited. After thorough
deliberation, Operator ICT ultimately agreed that the long-term benefits
of open sourcing the code outweighed the potential risks. The interviews
revealed that while Golemio received minimal external code
contributions, the public nature of the code proved valuable for attracting
and retaining developers. The ability to showcase their work helped with
recruitment, particularly since they often couldn't match private sector
salaries.

1% Interview with Operator ICT (Operational)

1% [bid.
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4. Building trust with political stakeholders takes time, but it is

4.4.

essential for the sustainable operation of open source solutions.
The team had to prove their value over time and build trust through
delivering results by learning to communicate technical concepts to
non-technical stakeholders. One key way they built trust with city officials
was by working to persuade external companies to share their data with
Prague. The team found that trust was built incrementally through
successful delivery of smaller projects, which then enabled them to take
on larger, more complex initiatives.

Publicly owned service suppliers can more easily than external
providers adopt an agile collaborative development process with
their owners. Operator ICT began developing a custom solution to meet
its specific needs because those were not met by the previous data
platform solution. The local government ownership structure allowed
them to pivot more easily to an internal development team that could
work more flexibly and responsively with city stakeholders. Their status
as a local government-owned company provided administrative
advantages, including more flexibility in salary structures and the ability
to maintain specialised teams.

Standards are vital for facilitating interoperability and real-world
applications when using open source technologies, but they
demand a nuanced understanding rather than a 'one-size-fits-all'
approach. Operator ICT monitors and adopts standards for data sharing
and APIs when it makes sense, such as in public transit data, where
established standards exist. In other contexts, like waste management,
technologies are outpacing standardisation work, and they haven't seen
a need to impose standards. They adopted a pragmatic approach, using
standards where they enabled meaningful interoperability, but not letting
them constrain their ability to solve local problems effectively.

Parlameter: Collaborating to adopt and reuse
open source through a non-profit, supplier-driven
business model in Eastern Europe

Parlameter'®” is an open source platform for parliaments. The project began
nearly a decade ago in Slovenia by the non-profit Danes je nov dan (DJND)
with a simple premise: to provide a more meaningful way of tracking and
comparing the work of parliamentarians. The goal of the project was to move
beyond traditional political measures which mainly gauge voting intentions and
are more useful to political parties than to voters and find innovative ways to
evaluate parliamentary performance in a way that directly benefits the public'®.

7 Danes je nov dan — Institut za druga vprasanja. (s.d.). Danes je nov dan. Available: https://danesjenovdan.si/en/
1% |nterview with Danes je nov dan
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Parlameter can be likened to the "Google Analytics for the Parliament"'®®. The
project digitalises transcripts and voting records for parliaments and has, over
the years, evolved into a comprehensive analytics platform for tracking
parliamentary performance. The platform provides detailed analytics of
parliamentary activities, such as how members vote, their meetings, and overall
performance. It handles transcripts and voting records from their collection to
visualisation and publishing, providing a complete solution for any organisation
aiming for full transparency and digitalisation of sessions®.

Parlameter is composed of four open source components: Parlacards,
Parladata, Parlasite, and Parlassets®'. Parlacards provide embeddable cards
for Parlameter, while Parladata serves as the core data system. Parlasite
includes embedded JavaScript (EJS) templates and a server for hosting the
Parlameter website, and Parlassets consists of static assets for the frontend.
Notably, Parlasite and Parlassets are licenced under ‘The Unlicense’ %2, a
template that disclaims copyright interests and dedicates the software to the
public domain. This licence combines a copyright waiver inspired by the public
domain SQLite project with a no-warranty statement from the MIT/X11 licence.

Parlameter initially started as a volunteer-driven initiative focused on monitoring
the Slovenian parliament, with the first integration happening in 20162%. Over
time, it has expanded to several Slovenian local governments. For example, in
Ljubljana, it was first adopted at the local government level on January 18,
2022, to monitor the activities of the Ljubljana City Council. It was also adopted
in 2022 in Hrastnik, Lendava (in partnership with the local media outlet
Lendavainfo)?® and Ajdovséina. Over time, the platform expanded to include
the parliaments of Croatia and Bosnia and Herzegovina as well, in September
2018 and April 2019. (Efforts to implement the system in Poland and Ukraine
were also undertaken, but these were eventually discontinued due to
challenges in adapting the platform to the local political contexts.)

With venture funding, the project transitioned to full-time work under the
non-profit organisation DJND. Translating into Today is a New Day, Danes je
nov dan, Institut za druga vpraSanja (meaning ‘Today Is a New Day, Institute for
Other Studies’), is a non-profit and independent private organisation established
in 20132, By utilising digital technologies and developing campaigns, it
promotes participation in democratic processes and civic action, to foster a
more just, open, and inclusive society?®. As Parlameter was initially developed
as a volunteer effort, their first major funding for the organisation itself came
from the Google Digital News Initiative. This funding enabled some team

% |bid.
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members to leave their jobs and work full-time on Parlameter and other projects
in DUND?".

Having successfully expanded from Slovenia to other countries, driven in part
by the need to secure funding, Parlameter is a successful example of
cross-border sharing of open source, mediated by a civil society organisation
and across multiple levels of governments. That said, the Polish version of the
platform has been offline for several years due to challenges with data reliability
and the need for local partners to ensure the accuracy of the data. The project
continues to rely heavily on local partners especially in the non-Slovenian
cases, and particularly civil society organisations who track the activities of
these parliaments and can ensure the access, accuracy and relevance of data.
For the local councils, such work is often considered both too expensive, or not
possible due to the expertise required®®. It's clear that for a Parlameter to
succeed in any country, local expertise and oversight are essential.

4.41. Key Stakeholders in Parlameter

Danes je nov dan: Danes je nov dan is a non-profit and independent private
organisation, established in 2013, that uses digital technologies and develops
innovative campaigns for participation in democratic processes and civic action.
The goal of the non-profit is to change society towards more justice, openness,
and inclusivity. The organisation is the main service supplier behind Parlameter.

Zasto ne: Citizens’ Association (CA) “Zasto ne (Why not)” is an organisation
that deals with the creation of a safe, healthy, active, efficient, and responsible
society in Bosnia and Herzegovina through promotion and establishment of
political accountability mechanisms, civic activism, and the use of new media
and technologies. It is partnering with DJND to integrate the Parlameter
platform with Zasto Ne’s Javna Rasprava platform?®. This platform leverages
an established system to improve citizen engagement, streamline access to
parliamentary data, and foster greater transparency and interaction between
citizens and decision-makers?'°,

Ajdovséina Municipality: This Slovenian local government collaborated with
DJND to integrate Parlameter as a tool for analysing decision-making data
within the local government council, which is the highest governing organisation
at the local level. Beyond examining council members' voting records, the
system also provided insights into their meeting attendance, submitted
questions, adopted legal acts, and other legislative activities®"".

DJND Volunteer Community: Organised and coordinated by DJND, many
operations of Parlameter rely on a volunteer-based approach, particularly
involving a community of developers and individuals from diverse backgrounds
who work in a ‘democracy of action’ manner. These developers are often
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professionals, sympathetic to the cause of DJND and employed as
programmers who occasionally seek opportunities to contribute meaningfully to
society. When they identify a long-standing feature that interests them, they
request to work on it, and the task is then assigned to them while the team waits
for the ticket to be completed?'?.

4.4.2. Key Findings from the Parlameter Case

Adoption and Use

The adoption of Parlameter varies by local government context, requiring local
civil society partnerships for data collection due to inadequate local government
data publishing systems, while political support often wanes over time without
clear explanation despite initial enthusiasm.

e The adoption and use of Parlameter varies depending on the specific
context, particularly in terms of political perceptions and the level of
involvement from the council, which typically centres around data
exchange?™.

e In many local governments, local civil society organisations are needed
to provide essential data for the solution. Local governments usually
cooperate with a local organisation because they do not publish data in a
way that would allow DJND to just absorb, transform and display it>'“.

e Despite initial enthusiasm and support for the use of Parlameter, the
political interest in the solution eventually shifted, with no clear
explanation provided for the change in perspective?'®.

Development and Maintenance

Parlameter's flexibility enables local customisation, but effectiveness varies with
data quality, requiring significant manual processing in areas with poor data
where civil society may intervene. Additionally, system improvements develop
organically through local government-specific customisations later shared
broadly, with development primarily dependent on DJND as the main service
supplier supported by a small volunteer community.

e The Parlameter system's flexibility allows it to be tailored to local needs,
though the quality of data across local governments varies, with some
requiring substantial customisation. These situations frequently require
significant manual effort and, in some cases, financial support for data
processing, depending on the local organisation (a challenge as noted by
Yasseen et al. (2020)).

e Local governments and parliaments working with Parlameter are
frequently requesting new features from DJND to help streamline these

212 Interview with Danes je nov dan; Interview with Volunteer Contributor
213 Interview with Danes je nov dan

214 |bid.
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processes, but DJND requires a lot of effort and is heavily dependent on
the local context and requirements®'®. Koloniaris et al. (2018) note how
there are high rates of failure where this is the belief that support alone is
sufficient to aid adoption.

e New features in Parlameter are developed organically through
customisations made for individual local governments that are shared
with the rest of the local governments afterwards. Local governments
usually request updates to their Parlameter after noticing similar updates
implemented in neighbouring areas?"’.

e The features and the general technical viability of Parlameter relies solely
on DJND as the main service supplier. Short-term development tasks are
typically handled by paid employees at DJND, while longer-term tasks
are handled in collaboration with the community®'é.

e The development process is collaborative, with contributions from a small
but engaged community. Communication primarily happens through
Slack, and long-term development depends on the interest and
commitment of contributors?'®.

e The local governments take the role of the user, benefitting from the
platform's continuous improvement, such as from regular updates and
enhancements at no additional cost?°.

e Using the platform provides local governments with better-structured
data, and better transparency towards their citizens that they prepare to
be shared with Parlameter®'.

e Most developers for the platform come from the tech industry, and they
are volunteers, with local governments rarely employing developers
themselves. While some IT staff in local governments may have the
technical skills to deploy Parlameter with limited support, this is
uncommon??,

Funding and Sustainability

DJND operates as Parlameter's non-profit maintainer with international funding,
coordinating  volunteer developers and providing local government
implementations at costs below tender thresholds, enabling direct collaboration
and regional adoption through example.

e DJND operates as a non-profit organisation, following a model where no
profits are distributed to members or owners. The organisation currently
employs seven full-time staff members and three part-time contributors.

218 Interview with All Stakeholders Interview for Parlameter Case Study

217 Interview with Danes je nov dan

218 Interview with All Stakeholders Interview for Parlameter Case Study

219 Interview with Danes je nov dan
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Funding primarily comes from international sources, with around 3%
coming from direct donations?*,

e Acting as the sole maintainer and de facto coordinator of the Parlameter
community, DJND also facilitates a community of developers. They are
mostly employed in larger tech companies, who contribute to the project
in their spare time motivated by the social good and societal impact of
the project®®.

e |Initially, DJND's first major funding came from the Google Digital News
Initiative, which allowed the organisation to create a payroll and have

employees?®.

e The initial local government installations of Parlameter were funded
through a public call, and the funder for those was an international
organisation. DJND opted for international funding?%.

e For subsequent local governments, costs are incurred for the labour
involved in setting up and hosting the instance, but a significant amount
of work continues to be provided free of charge®?’.

e The costs for implementing Parlameter are generally low, often falling
below the threshold for public tenders. This enables local PSOs to select
DJND without the need for a competitive bidding process, and also
allows for agile development and more direct collaboration?®. Koloniaris
et al. (2018) note how on the more technical and financial side, the most
favoured factors that would lead FOSS to be successfully accepted in a
local government are the low or no cost of acquisition.

e In Slovenia, while there is no collaboration or joint procurement between
local governments, neighbouring local governments often adopt the
system after one takes the initiative®®.

e Nowadays, funding primarily comes from international sources, with only
around 3% generated through direct donations. For instance, DJND
receives its funding from non-Slovenian sources, including direct
contributions from individuals and companies who support the
organisation’s work and values®®.

Governance and Organisation

Parlameter's democratic community of 50 volunteers, coordinated by DJND,
deploys and adapts the platform locally while identifying data issues, with
minimal conflict due to technical specificity and collaborative culture that
empowers stakeholders.

22 Interview with Danes je nov dan
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4.4.3.

The community of Parlameter contributors consists of around 50
members, many of whom are motivated by the social good and societal
impact of the project. DJND is there to coordinate the volunteers, accept
their requests to work on certain aspects of the platform, and organise
their communication®’.

Volunteers often take responsibility for deploying and operating the
platform, collecting and processing data from local governments, and
tailoring the system to fit the local context®2.

The work of the volunteers, and especially the local ones, helps identify
inconsistencies and data quality issues, which ideally should be
addressed at the source®?.

The governance of Parlameter is democratic, with decisions made
collaboratively by the community ‘Democracy of Action’. While new
features can be freely implemented as long as they do not interfere with
the core functionality of the platform, larger changes require broad

community consensus?*,

The community maintains a positive culture, with most members being
friends, fostering collaboration and reducing conflicts*.

Most of the topics are too technical and specific to create different
opinions that can lead to a conflict. The high technical barrier to entry
reduces the likelihood of general conflict and ensures that any
disagreements are more likely to be limited to specific, niche cases?*®,

The community, the users and the rest of the stakeholders of Parlameter
have the ability to influence the project based on their needs?¥.

The constant use of the solution contributed positively to the maturity of
the users. For example, employees of various local governments
became more familiar with technological terms such as 'API' and
structured their data appropriately to ensure it could be used by
Parlameter®®,

Lessons Learnt from the Parlameter Case

This section summarises the key insights and takeaways derived from
Parlameter case:

1.

Without effective capacity-building, those benefiting from a service
supplier’s services risk becoming passive users, disengaging
entirely, or failing to utilise the solution, rather than becoming
active contributors. The Parlameter study shows that while local
councils find the platform useful for accessing information, they make no

21 Interview with Volunteer Contributor
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upstream contributions. Technical developments are managed by DJND
through user requests, potentially turning beneficiaries into passive users
rather than contributors. For example, in the local government of
Lendava, Parlameter operations stopped due to lack of funding for local
contributions to the private cooperative handling upstream work. In this
way, local adoption of open source solutions should not be treated only
as a tool, but as a chance for collaboration and for the development of
cost-effective solutions that are customisable to local needs.

. Adapting a solution for local-level use often requires close
collaboration with local partners, otherwise the solution can stop its
operations. Local partners depending solely on the initial development
team for all technical aspects of integration and maintenance creates
long-term sustainability challenges. For Parlameter, local collaborators
are responsible for providing data and reviewing content, while DJND
handles all technical aspects. This creates a dependency on DJND for
the development of new features and customisation. The expansion to
Poland was cut short because there was no local contributor and DJND
could not handle the workload. This approach results in lack of expertise
on the user side, potentially leading to overwork of both volunteers and
developers, and poses sustainability risks if DJND's operations were to
cease.

. Local governments struggle with both the capability to implement
and the ability to adapt to the technological demands of open
source software, and might benefit from a model which allows them
to share resources. The Parlameter case study shows that in Slovenia,
smaller local governments often lack resources to implement
independently and rely on larger local governments, limiting potential for
collective innovation and customisation. Local governments tend to
expect one-time purchases rather than committing to ongoing expenses
like hosting and maintenance costs. Despite local government
associations existing, Slovenia lacks a collective procurement model for
services like Parlameter, resulting in inefficient, fragmented
implementation as each local government makes adoption decisions
independently. Transparency and accountability in these joint efforts can
also foster a trusting relationship between local governments.

. Open source adoption in local governments can sometimes also
encounter challenges due to a lack of willingness or inactivity from
users in contributing effectively to the solution. However, the
constant use of the solution can contribute positively to the
maturity of the users. The lack of local responsiveness presents
significant obstacles during implementation. For example, the council
members of the Ajdovscina Municipality were slow to provide essential
data, such as photos and personal details, which delayed the progress
and development of Parlameter. The sustainable adoption of Parlameter
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depends on user contributions. To avoid adding extra workload for DJND
or local community volunteers, local governments should ensure that
data is properly processed after each council meeting. This requires
cultural and managerial changes both technically and in internal
processes which can be costly and challenging, often leading to
resistance to change.

4.5. Digitransit: Dynamics of city-to-city open source
collaboration and cross-border sharing in the
Nordic Region

Digitransit®* is an open source journey planner platform that integrates multiple
public transit modes, including public transit, bicycles, and e-scooters. It is a
journey planner, but also provides info screen services to the several cities and
public transit organisations for transport and other related services®¥. It also
provides third-party APIs for 10.000+ developers using Digitransit data and
services for various apps, for example, map and address APlIs that are free to
use and leverage in various apps?*'.

Digitransit is utilised by multiple local governments to provide public transit
journey planning solutions. The platform is provided as a service by Helsinki
Region Transport (HSL) to Fintraffic, and the local governments in Finland. The
Finnish long haul bus operator and national railway operator also use Digitransit
but through their own implementations of the platform, as well as being used by
HSL and other regional authorities. Digitransit enables local adaptations while
maintaining a shared, upstream codebase, fostering cross-border knowledge
exchange and innovation. Its flexibility allows for local customisations, enabling
cities to adapt the platform to their unique public transit networks and user
needs?¥.

The Digitransit project was motivated by the need for a flexible, open source
alternative to proprietary journey planners, enabling better customisability and
community engagement for local governments and regions. Its success can be
attributed to the open and cooperative approach taken by the Nordic
developers. These developers were instrumental in driving both community
growth within Finland and international contributions. Since 2014, it has been
jointly developed by Fintraffic, HSL, and Waltti Solutions.?** The platform
provides a user interface and application layer to the upstream open source trip
planning engine OpenTripPlanner (OTP)?*, which calculates potential routes
based on input data.?*® Map data is collected from OpenStreetMap?.

29 Digitransit. (s.d.). Digitransit — Journey Planning and Routing Platform. Available: https:/digitransit.fi/en/
240 |bid.

241 Interview with Helsinki Regional Transport

22 |Interview with Helsinki Regional Transport; Interview with Fintraffic

23 |bid.

24 OpenTripPlanner Project. (s.d.). OpenTripPlanner. Available: https://www.opentripplanner.org/

25 |Interview with Entur

246 OpenStreetMap contributors. (s.d.). OpenStreetMap. Available:

hitps://www.openstreetmap.org/#map=7/47.714/13.349

60


https://www.openstreetmap.org/#map=7/47.714/13.349
https://www.opentripplanner.org/
https://digitransit.fi/en/

Digitransit was initially released in 2017, following the first stable release of OTP
in 2016. Since, Digitransit has evolved into a collaborative ecosystem of open
source developers in Finland, and has been adopted and adapted by local
governments in Estonia, Germany, and the United States as well. For example,
in Estonia, Digitransit is used by the national public transit organisations, and in
Germany, Digitransit was adopted by the City of Herrenberg and later by
Brandenburg and Berlin, inspired by its successful implementation in Finland.
Additionally, the U.S. City of Oklahoma deployed Digitransit with minor Ul
modifications, showcasing its adaptability to different urban contexts®’. These
international projects have highlighted the importance of maintaining upstream
contributions to minimise the maintenance burden associated with forks.

4.51. Key Stakeholders in Digitransit

Helsinki Regional Transport (HSL) Authority: Helsinki Regional Transport is
the public transit authority for the Helsinki region which plays a central role in
the Digitransit platform, which it uses to offer its customers applications to plan
their public transit journeys. HSL was the organisation which initiated the
Digitransit collaboration, which it initially did with the Finnish Transport Agency
(now part of Fintraffic). HSL continues to lead collaboration on Digitransit while
equally sharing development and staff costs with Waltti and Fintraffic, as well as
contributes other data of its own to the platform and ensures its integration with
other public transit services*®.

Fintraffic: Fintraffic is a state-owned company in Finland which is responsible
for traffic management and control across various public transit modalities, and
it acts as a National Access Point (NAP) where mobility providers are required
to share their data. The mobility data, both static and real-time, can then be
accessed via Digitransit, mainly targeting producers and developers of third
party mobility services. In practice, Fintraffic’s data department is the main one
that works with Digitransit, and they share budget and development costs for
Digitransit with HSL and Waltti Solutions. Through their collaboration, Fintraffic
(amongst other things) provides data, helps build info screen services, and
supports data integration for local journey and route planners®.

Waltti Solutions: Waltti Solutions Oy is a service supplier organisation that is
owned by the Helsinki Regional Transport local government regional authority
and 22 urban regions and acts as a partner for IT projects related to public
transit in its owner local governments. As part of its mandate, Waltti provides a
unified ticketing system used across multiple Finnish cities and regions outside
the Helsinki area. To do this, they integrate with Digitransit to provide
complementary ticketing services for the journey planning platform. They have a
jointly funded product owner and development team with HSL that helps to
share costs and development?.

247 Interview with Digitransit Community

248 Interview with Helsinki Regional Transport
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Entur: Entur AS is a government-owned public transit organisation in Norway
which provides Norway's national journey planner. It is owned by the Norwegian
Ministry of Transport and Communications and has a subdivision which
functions as a service supplier for the national journey planner, through which it
collaborates extensively with the OTP community, and by extension Digitransit.
They share some technological approaches, data standards, or development
resources with Digitransit as part of a broader Nordic cooperation in public
transit information systems. Much of the collaboration happens around
Digitransit’s use of OpenTripPlanner, which Entur helped to bring together and
maintain the second version of?*'.

OpenTripPlanner (OTP) Community: An open source community that
develops the core journey planning software that powers Digitransit. This
community consists of developers who contribute to maintaining and enhancing
the routing engine that enables multimodal trip planning functionalities in
Digitransit. Entur was responsible for helping to update the OTP software and
released another version in 20172,

4.5.2. Key Findings from the Digitransit Case

Adoption and Use

Digitransit's adoption varies by region, with Finland establishing it as a national
standard thanks to strong public-sector support and integration with other open
source tools. Ongoing hurdles include a lack of commercial support,
maintenance difficulties for smaller local governments, and insufficient
documentation, but the open-source model remains a key driver of its success.

e Digitransit has spread differently across regions, in large part due to a
flexible and adaptable design that is well integrated with other open
source solutions, like OTP, which are used in many other jurisdictions.

e Across Finland, Digitransit has become the go-to national standard for
journey planning, seamlessly connecting multiple cities and public transit
types, and HSL keeps the whole system running smoothly?®,

e As initially demonstrated by Yaseen et al. (2020), the open source
approach and technology taken by the Digitransit community in the
national government seems to have been positive for smaller local
governments, letting them customise public transit solutions without
getting trapped in proprietary systems?*.

e Despite its widespread use and adoption across Finland, there's still a
lack of commercial support options outside government, which creates a
real challenge for long-term sustainability.

1 Interview with Entur

22 |nterview with Digitransit Community; Interview with Entur
23 Interview with Helsinki Regional Transport

24 |bid.
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e Some commercial usage is reported, but the knowledge to what extent is
limited?®.

e The City of Herrenberg, Germany pioneered an implementation there, as
a strategic move to avoid service supplier lock-in%,

e While initially successful, the Herrenberg installation eventually hit
roadblocks due to short-term funding cycles and not enough
maintenance resources, ultimately stalling out?®. This shows the
short-term attitude towards open source adoption, highlighted by
Koloniaris et al. (2018) and others, which is insufficient on its own.

e This lack of long-term planning and funding was not true in Finland,
which could perhaps be attributed to a number of factors such as a
smaller population, cultural cohesion, or even a different attitude towards
IT development.

e Ongoing maintenance remains challenging, even in the Finnish context,
as many smaller local governments simply lack the technical know-how
and funding to keep things running smoothly over time?®. This is
consistent with the literature, which often points out challenges related to
service supplier lock-in and high maintenance costs.

e The community has stepped up to help address some of these
challenges. For example, HSL developers provide support through an
active Slack channel®®*.

e Documentation continues to be a pain point, with multiple interviewees
highlighting the need for better onboarding materials to help newcomers
get up to speed®®.

e Despite some of these challenges, it is clear that Digitransit has taken off
and been adopted because its technology approach works, and it is built
on top of an established open source community.

Development and Maintenance

Digitransit's development is primarily driven by HSL, Fintraffic, and Waltti
Solutions, with strong dependencies on the OpenTripPlanner community —
especially Norway’s Entur — while external contributions (though rare) face
challenges in alignment and integration. Despite structured workflows and open
discussions, incorporating community-driven changes remains a slow and
resource-intensive process.

e Digitransit’s development and maintenance is sponsored by a core group
of three actors: HSL, Fintraffic and Waltti Solutions. HSL largely drives
Digitransit's development and maintenance, with a dedicated set of
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coordinators and internal team working alongside coordinators and/or
consultants from several external companies®’.

e A lot of the Digitransit development is dependent on working with the
OpenTripPlanner community and relies on contributions from Entur — the
Norwegian state-owned public transit company and maintainer of OTP —
and others in the OTP community?®?,

e During the first version of OTP, there were several issues requiring
extensive customisation of the Finnish Digitransit solution. Beginning in
2017, OTP 2.0 was released after a major revision by Entur, which had —
amongst other things — a new algorithm, a different search logic, and a
more modular design?®?,

e HSL is able to contribute upstream directly to the OTP project, and
thereby minimising technical debt, and ability to stay up-to-date with the
latest releases of OTP?*,

e For Digitransit, external contributions are less common. One notable
exception comes from Germany, where local entrepreneurs have
developed features like car-sharing and multimodal public transit
planning to meet specific needs in German cities®®.

e Getting contributions merged upstream to Digitransit is a challenge. In
the German use case, this happened due to misaligned priorities
between HSL and City of Herrenberg, as well as funding constraints®.

e Digitransit's development follows a structured workflow. Monthly
meetings tackle key development topics, while biweekly sprint and demo
sessions allow stakeholders to prioritise and review new features?’.

e The broader community can suggest features and join technical
discussions via Slack, but integrating community-driven changes into the
core platform tends to be a slow, resource-intensive process?®.

Funding and Sustainability

Digitransit's financial sustainability is ensured through a state-subsidised
three-way funding model between HSL, Fintraffic, and Walltti Solutions, covering
core development but requiring local governments to fund additional features.
Long-term sustainability is also tied to the OpenTripPlanner project, which faces
its own financial uncertainties, although a dedicated service supplier could help
with governance and cross-border adoption.

e Digitransit's financial sustainability relies on a joint annual budget split
equally between Fintraffic, Waltti Solutions, and HSL. Each organisation
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provides one-third of the total cost, ensuring baseline development and
maintenance®®.

As the funding is entirely subsidised by the state and the three-way
arrangement between these three actors, they have not had to give
consideration to future arrangements to ensure the sustainability of the
codebase?”.

The three-way funding model between HSL, Fintraffic and Waltti is
mainly dedicated to funding core functionality and main use cases. For
example, if a local government wants something beyond the agreed
scope, they need to secure their own funding to cover development
costs?’".

In Germany, funding constraints created challenges for maintaining
Digitransit implementations. Cities often secure short-term grants to
kickstart digital projects but lack ongoing support to sustain them?"2.

Many Digitransit instances have been left to languish without active
maintenance. The Herrenberg project, for example, received initial
funding for just a few months, requiring a rushed implementation. After
deployment, there was no real plan for continued support, leaving the
system to grow outdated and neglected?".

Digitransit’s funding and sustainability is, in part, dependent on the OTP
project. OTP is de facto maintained by Entur, which provides a
substantial part of the financial support for maintaining the OTP
codebase, although 80% of development is today mainly coming from
the broader community?".

Entur itself as a PSO struggles to create financial sustainability for OTP
that could create downstream issues later for projects like Digitransit,
which are dependent on it*’>.

A dedicated service supplier offering commercial Digitransit support —
similar to OpenTripPlanner's approach — which could support work both
within Finland and abroad. This approach could help solve some of their
challenges related to governance and organisation, which influence the
development and maintenance of Digitransit?’°.

No concrete steps have materialised yet for explicitly creating or
empowering a foundation that can help with cross-border
implementations of Digitransit. The focus remains on making the
Digitransit collaboration model financially viable and sustainable in
Finland®"’.
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Governance and Organisation

Digitransit's governance is structured yet centralised, with HSL, Waltti Solutions,
and Fintraffic collaboratively shaping its direction through a consensus-driven
process. That process is beneficial but can slow feature integration and make
external contributions difficult, suggesting a need for more inclusive governance
as the platform expands beyond Finland.

e Digitransit's governance structure is organised yet complex, involving
multiple stakeholders across different regions. The core governance
team includes representatives from HSL, Waltti Solutions, and Fintraffic.
This three-way structure ensures collaborative decision-making, with
each organisation shaping the platform's strategic direction?’8.

e Each year, service coordinators from the three core organisations put
together a roadmap of proposed developments, but they also meet
regularly. In both the roadmap and regular meetings, representatives
from each organisation review proposals and ideas for ongoing work?"®.

e New features typically get evaluated based on their business case and
alignment with Digitransit's strategic goals®°.

e While designed to be inclusive, the process often involves compromise,
as major decisions require unanimous agreement. Decision-making
following such a structured process, consensus-driven approach
between multiple parties can slow down new feature integration?®’.

e Despite an active community of users and developers, external
contributors often struggle to navigate the governance structure, which is
highly centralised and focused on Finnish use cases. Digitransit remains
largely controlled by Finnish stakeholders?.

e While the governance is well-suited for the needs of a local government
project — and it is part of an established open source community (OTP) —
it is not set up to receive external contributions through open source
governance.

e Digitransit has maintained a strong commitment to open source
principles, enabling local governments to leverage and customise the
platform for their needs.

4.5.3. Lessons Learnt from the Digitransit Case

This section summarises the key insights and takeaways derived from
Digitransit case:

1. Multi-stakeholder governance models without clear ownership
structures can create challenges for governance of open source
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development. The Digitransit case reveals how a three-way governance
structure between HSL, Fintraffic, and Waltti Solutions introduced
complexity that limited external contributions, with decisions requiring
unanimous agreement creating bottlenecks in the development process.
The contrast with OpenTripPlanner's more streamlined governance
highlights how governance structures directly impact project
sustainability and external participation. While OTP successfully attracted
international contributions, Digitransit struggled to cultivate a similar
contribution ecosystem despite its usefulness, suggesting that complex
governance can create high barriers to entry that discourage potential
contributors.

. Cross-border collaborative development requires proactive
engagement with, and contribution to, upstream communities and
dependencies. The Digitransit case study demonstrates how open
source solutions can create thriving ecosystems that transcend national
boundaries. The relationship between Helsinki's Digitransit platform and
the upstream OTP project illustrates a successful model of collaborative
development across international communities. The Norwegian
experience with OTP shows how professionalising open source
governance—through regular developer meetings, clear contribution
processes, and consensus-based decision making—has strengthened
the entire ecosystem, benefiting all downstream implementations
including Digitransit.

. Cross-border open source communities need to be responsive and
helpful to both new and existing users and contributors. Digitransit’s
early success was driven by Finnish developers’ proactive engagement,
fostering collaboration and community ownership within Finland.
However, expanding internationally has highlighted the challenges of
maintaining responsiveness across different cultural and structural
contexts, a common issue for public-sector-led open source projects.
The Herrenberg experience shows that even with enthusiastic
contributors, structural support and clear contribution pathways are
essential for long-term success. To scale effectively, a stronger
governance model with tiered support or funding mechanisms may be
necessary, similar to OTP, which provides guidance but faces its own
sustainability challenges.

. Developing documentation and onboarding processes that lower
barriers for newcomers, particularly local governments, is vital for
adoption. Some new contributors to Digitransit struggled due to limited
documentation,  which  created challenges for cross-border
implementations, as seen in Herrenberg’s case, where rapid deployment
prioritised speed over maintenance and contribution. Even with good
documentation, unclear contribution pathways can lead to fragmentation
and duplicated effort, particularly for local governments lacking dedicated
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development teams. To prevent isolated implementations, open source
projects must provide both strong onboarding materials and a clear,
accessible process for contributing back to the core project.

. Standards enable broader adoption and reuse of solutions in other
contexts, or migration to a different platform. Open standards are
crucial for ensuring interoperability, facilitating integration with other
systems, and enabling local government actors to benefit from
economies of scale and established communities of practice. Digitransit’s
use of OpenTripPlanner and OpenStreetMap demonstrates how open
standards support cross-border sharing, interoperability, and scalability.
However, challenges remain, as seen in the difficulty of integrating
Finnish adaptations into OpenTripPlanner and the fact that variations in
implementation can still create barriers. This highlights the fact that open
standards alone are not a silver bullet and makes plain that strong
community governance and clear contribution guidelines are essential.

. Scalability and localisation are important to make open source
projects easily adaptable to local contexts and requirements.
Digitransit demonstrates the importance of balancing scalability,
localisation, and ensuring growth without compromising performance,
allowing local governments to adapt the system to their needs. Left
unchecked, local adaptations can lead to a fragmented codebase, as
seen with the challenges in Germany, where cultural context and
maintenance complexities resulted in forks. A modular architecture —
coupled with strong governance — could help manage these tensions,
enabling local adaptations while preserving the integrity of the core
project and supporting long-term sustainability.
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S. Open source collaboration archetypes:
considering the local government,
community, and supplier perspectives

Open source technology in local government contexts constitutes a complicated
but exciting laboratory for innovation and collaboration related to open source.
However, there are persistent challenges that are common for any PSO working
on such technologies. Across Europe, cities and regions, like those highlighted
in the case studies of Section 4, have embarked on ambitious digital initiatives
that reveal the intricate dynamics of technological development, local
governance, and community engagement.

Building on the insights gained from these case studies, this section presents
open source collaboration archetypes based on three different perspectives
regarding local government open source collaboration: the local government
perspective, the community perspective and the supplier perspective. These
archetypes exemplify how various actors collaborate to support the adoption,
development, funding, and governance of open source in local government.
They are intended to highlight how the different perspectives on local
government open source collaboration are put in practice and help readers to
better understand and lift lessons learnt from each of the case studies in
Section 4 (see Section 6 for these lessons).

This section starts by presenting the different perspectives on open source
collaboration and then briefly analysing the case studies from Section 4 from
each of those perspectives. It then moves on to present a taxonomy of different
local government-, community- and supplier-based archetypes that have been
identified from the list. The |list is based on the sample of five
projects/collaborations and the 23 interviews done across those case studies.
This taxonomy is therefore not exhaustive, but offers an initial taxonomy that
we hope can be refined through further research and inquiry. Also, readers
should vary that any simplification comes with its limitations, why the archetypes
may not always be mutually exclusive pending the case and context.

5.1. Overview of selected case studies through local
government, community, and supplier
perspectives

The case studies of Consul Democracy, OS2borgerPC/MedborgarPC, Golemio,
Parlameter, and Digitransit offer diverse perspectives on local government open
source collaboration. To begin drawing out some common lessons from those
case studies, this subsection first introduces the three perspectives: local
government, community and supplier.

As will be noticed in subsequent sections, all these different perspectives may
necessarily apply and be combined based on the circumstances to understand
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a given collaboration, for example, the case studies featured in Section 4. For
example, in the case of Consul, you can understand Consul from a local
government perspective (for example, the City of Munich), from a
community-based organisation (for example, the Consul Democracy
Foundation), and from a supplier perspective (for example, Code for
Romania/Commit Global). What follows is a summary of those perspectives,
featuring key insights from the case studies.

5.1.1. Local government perspective: responding to diverse
contexts, needs and challenges, and levels of capability

Local governments usually each have their own goals and strategy for
leveraging open source. Local governments approach open source initiatives
with remarkably diverse strategies and motivations, often driven by different
contexts, needs, challenges, and levels of capability?®. For example, the City of
Munich’s long-standing engagement with open source, as made evident by the
formation of its OSPO in 2024 and its support for Consul Democracy, stands in
stark contrast to the City of Prague’s more selective use of open source
technology in support of its workaround data analytics and data-driven
decision-making. In this way, each local government experience reveals a
unique negotiation between local technological needs and broader collaborative
potential.

A few of the key findings around the importance of the local government
perspective in understanding open source development and reuse in European
local governments has been presented below. What follows situates the findings
in the case studies presented in Section 4. While not exhaustive, the list should
provide a useful foundation for beginning to think about the importance of when
and how local governments adopt, reuse, and contribute to open source
projects and ecosystems.

1. The size of local governments impacts the approach and
opportunities for open source adoption. Context is an important factor
in determining local government participation. A big factor driving local
government participation is size, though this cannot be concluded as
being determinative on the type of approach they take. In cities like
Prague, Helsinki, Madrid or Munich, there are resources and capabilities
to initiate and scale open source options to the otherwise dominant
proprietary solutions, offering more flexibility and control, as well as an
exit strategy. By comparison, with smaller towns/cities, for example, local
governments in Denmark, Sweden or Scotland — or local town councils in
Slovenia and Romania — there tends to be a more opportunistic embrace
of open source which is both dependent on and driven by the benefits of
collaboration and the associative model. There are also many examples
of cities which sit in-between these two sizes, or for which their size
doesn’'t determine the experience, but nonetheless this constitutes a

283 Cf. Koloniaris et al. 2018.
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general trend from the case studies.

. Local government open source solutions vary in scale and focus,
depending on their needs and ambitions. Another factor is local needs
and challenges, which are often an important way of understanding what
drives local government participation. Prague's Golemio platform
exemplifies this local government-driven approach most dramatically.
The city invested significant resources into creating a highly customised
data platform addressing specific urban challenges in public transit,
waste management, and city services. This was similarly true for the
Helsinki region, which needed to build a public transit system that worked
for its citizens and looked to open source tooling and principles to help
them accomplish their ambitions. These investments highlight a
spectrum on the scalability and generalisability of local government open
source initiatives: from solving immediate local problems towards
creating broadly applicable technological solutions on a national level.

. Similarities in language, culture, and ways of working usually ease
cross-border collaboration. Culture and language is another driving
indicator of open source reuse. In Denmark and Sweden, there was a
relative similarity and proximity of language, culture, and ways of working
which made it easy to collaborate on and share solutions across borders.
In the case of Digitransit, however, challenges in collaboration across
borders were compounded by insufficient governance mechanisms as
well as different approaches to localisation. Consul Democracy struggled
a little bit to maintain and lead a diffuse network of PSOs across Europe
who were working in different cultural contexts, while the Parlameter
community, driven by the non-profit Danes je nov dan, had a relatively
easier time in working with local governments with different levels of
capacity thanks to a sensitivity to local culture and adoption dynamics.

. A focus on open source collaboration is dependent on local
governments’ capabilities and interest. Cities also have different
levels of capability more broadly. The implementation experiences across
different regions demonstrate the complex dynamics of technological
adoption. Smaller local governments like AjdovscCina in Slovenia primarily
valued technological functionality, while simultaneously revealing how
local decision-making can both enable innovation and create barriers to
broader collaboration. Larger cities like Munich emphasised the
importance of contributing back to project sustainability, while other local
governments, often those participating through an association model,
seemed to view open source solutions more as consumable services
than collaborative platforms.
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5. Open source software can be considered differently by actors
collaborating together on the same project, entailing different
strategies and needs. It can be important to consider open source both
as a collaborative venture and a service among many. Cross-border
initiatives like OS2borgerPC reveal particularly nuanced perspectives on
drivers and strategies for collaboration and reuse. Danish and Swedish
local governments approached the OS2borgerPC/MedborgarPC platform
with distinctly different concerns. Danish local governments focused
intensely on pricing and service supplier lock-in, while Swedish
counterparts prioritised procurement flexibility and technological
adaptability. Helsinki Regional Transport's approach to Digitransit further
illustrates these complexities. The project emerged as a
government-driven open source initiative, bringing together multiple
public transit organisations. Yet, even in this collaborative environment,
local governments often viewed the solution more as a service than the
City of Helsinki, which viewed it more as an active open source project.
This dynamic exposes a broader tension in local government technology
adoption: the challenge of moving beyond consumption to genuine
collaborative engagement.

6. Community support structures need to scale along with the open
source project. What is clear is that the challenges and strategies for
supporting local government adoption and reuse of open source changes
as communities grow and evolve, but especially when they begin to
collaborate across borders. That said, the collaborations that reach that
point tend to be ones that start by solving local challenges and then
share those lessons learnt internationally. For example, Consul
Democracy worked by trying to solve local challenges in Madrid and then
expanded internationally as a result of its utility, but challenges in making
it work in places like the City of Groningen show the need for sensitivity
in how foundations, stewards, and others support those local
governments. Local governments need to keep this level of maturity of
the community in mind as they seek to begin a collaboration.

5.1.2. Community perspective: structures, dynamics, and
engagement

Both the role of the community and how potential community support structures
themselves vary dramatically for open source initiatives in the case studies. In
this sense, considering the perspective of communities reveals the intricate
challenges of sustained open source collaboration in local governments. For
example, Consul Democracy experienced particularly complex community
dynamics. For an extended period, the absence of a structured community
meant feature development occurred in an ad-hoc and patchwork manner. The
Consul Democracy Foundation attempted to centralise community governance,
but struggled with diminishing support, especially during the COVID-19
pandemic. For this reason, it is important to consider the role of different and
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overlapping communities in a given open source project, as well as the
presence of different open source projects in a given local government.

A few of the key findings around the importance of the community perspective
in understanding open source development and reuse in local governments has
been presented below. What follows situates the findings in the case studies
presented in Section 4. While not exhaustive, the list should provide a useful
foundation for beginning to think about the importance of when and how
communities intersect with the goals of local government open source projects.

1.

Communities develop as the project’s complexity increases with the
number of participating public organisations, across jurisdictional
borders and levels of government. As open source projects grow and
develop — whether driven by the local government, community
participants or suppliers — communities of practice naturally emerge and
can take many different shapes and forms. Sometimes, when projects
emerge organically through local government innovations, like in the
case of Consul or Digitransit, communities naturally surface because
others become interested in leveraging or contributing to a project. Other
times, when driven by suppliers, either within or outside of governments,
communities are more carefully curated with a single organisation acting
more as an intermediary. Beyond a certain point of growth, an external
Open Source Steward?®* is often needed to host a project and enable its
governance and collaboration. In the case of Consul, this came with a
public foundation, while Digitransit does not yet have a foundation or
single service supplier (in comparison to OTP, which it is dependent on).
Sometimes, natural stewards — like OS2 or Consul Democracy
Foundation — can come into conflict with service suppliers, creating
fragmentation in the community, governance, and even technical
development of a project.

. International foundations strongly support the growth and

institutionalisation of open source projects across borders. The
Consul Democracy Foundation came together when support for the
Consul project began to wane in the City of Madrid. The foundation has
struggled, given the rapid growth and decentralisation of the Consul
community, to “bring it back together” and maintain a single branch of the
codebase and create a model for funding and sustainability, something it
is now working on. Digitransit's community ecosystem presents another
unique model. While primarily driven by Helsinki Regional Transport, the
project benefits from collaboration with other Finnish transit organisations
and global contributors to underlying technologies like OpenTripPlanner
and OpenStreetMap. However, the community remains relatively closed,
dominated by PSOs and limited by the project's specific focus on Finnish
public transit needs. Moving forward, a foundation that can act as a

24 The term Open Source Steward was introduced by article 18 in the Cyber Resilience Act, and is adopted in this
report to refer to organisations that provide hosting of open source projects on behalf of its owners, or members, and
caring for the projects’ long-term sustainability.
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single service supplier could be important for the project. In the case of
Parlameter, there is a service supplier which is a civil society
organisation that is de facto acting like a foundation, albeit primarily
based on technical activities.

3. Communities can improve a project’s sustainability by lessening
dependencies on single organisations, and helping to pool
resources and funding. The OS2borgerPC and MedborgarPC initiative
revealed particularly interesting community dynamics through its various
organisational structures. In Denmark, 42 local governments are actively
using OS2borgerPC, of which half are organised under OS2’s umbrella,
and the other through direct bilateral ties with the main service supplier of
the project. The Swedish counterpart, Sambruk, serves approximately
150 local government members, though this specific project is active in
only two local governments. Similarly, COSLA, the association of
Scottish local governments that have adopted Consul, shows how
associations incentivise adoption and promote knowledge-sharing and
collaboration. Entur, the maintainer of OpenTripPlanner, also shows how
community actors can naturally emerge and support local government
adoption and reuse, even if they do not steward an entire project built on
top of their codebase. These structures demonstrate how community
engagement can be mediated through complex organisational
frameworks.

4. Community is important but it is not the sole success factor of an
open source collaboration. While one of the main benefits of open
source licensing is the way it enables collaboration between
communities, it can also help improve collaboration within a community,
which is good for breaking down silos and improving local government
service delivery. For example, the Golemio platform arguably represents
the most limited community engagement. Despite being open sourced,
the platform received merely ten merge requests, with few external
contributions or widespread adoption. The project's primary goal of
providing transparency, and potentially inspiring other local governments,
failed to generate significant community interest. However, it had
success in bringing together different departments in Prague to
collaborate on and leverage the analytics from a common project.
Similarly, while Digitransit had less success internationally, it was very
successful in bringing together different stakeholders — HSL, Fintraffic
and Waltti — to collaborate towards a common goal within both the City of
Helsinki and other local governments across Finland.

5.1.3. Supplier perspective: balancing innovation and
sustainability

Supplier perspectives collectively demonstrate that local government open
source initiatives require far more than technological expertise. The supplier
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dynamics across these case studies reveal profound tensions between open
source principles and business sustainability. Each project navigated these
challenges through unique approaches that highlight the complexity of local
government technology development. For example, Code for Romania emerged
as an exemplary model of supplier engagement. The organisation provided
non-profit  development services with an approach emphasising
capacity-building and knowledge transfer. In this way, considering the supplier
perspective demands nuanced understanding of local contexts, ability to
balance community needs with business sustainability, and flexibility in
approach.

A few of the key findings around the importance of the supplier perspective in
understanding open source development and reuse in local governments has
been presented below. What follows situates the findings in the case studies
presented in Section 4. While not exhaustive, the list should provide a useful
foundation for beginning to think about the importance of when and how local
governments adopt, reuse, and contribute to open source projects and
ecosystems.

1. The function (for example, role, tasks, etc) of a service supplier
does not necessarily need to be performed by a private company or
service supplier. Many civil society organisations, including DJND (the
maintainer of Parlameter) and Code for Romania (a systems integrator
for Consul), have registered non-profit status and different business
models from the extractive ones of many private companies, which local
government entities are often accustomed to. Sometimes, associations
like COSLA can also function as de facto service partners, providing
technical and administrative support in configuring and maintaining local
instances of open source. Even quasi-public IT companies, like the joint
stock, local government-owned IT company Operator ICT in the City of
Prague, can be service suppliers. There are different models for thinking
about what a service supplier is, and these are just some examples.

2. Conservative culture and procurement practices inhibit open
source adoption, and suppliers can help provide the necessary
elements to bridge the gap. In many cases, local governments —
including, for example, the City of Prague for Golemio or the City of
Munich for Consul — are cautious or sceptical in supporting a given
project or collaboration. In those cases, a service supplier, whether
publicly owned or privately provisioned, can help inform local
governments while building in the sense of reliability they expect from a
traditional procurement process.
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3. Service suppliers are important for local governments with less

5.2.

5.2.1.

capacity. In the OS2borgerPC case, Magenta plays a pivotal role in
providing technical resources, which the local governments involved in
Sweden and Denmark generally are missing. In the case of Parlameter,
local governments are typically dependent on local civil society
organisations and volunteers in implementing the platform. Commonly,
this is also done on the latter’s initiative. The case of Code for Romania
and how it supports adoption of Consul illustrates, in turn, how civil
society organisations can initially support local governments in the
adoption of open source solutions, and with time can help transfer the
operation of it to the local governments.

. Suppliers have different levels of involvement in the governance

and planning of open source collaborations. In the case of Consul,
service suppliers filled a critical gap in technical capacity in governments,
as the community became highly decentralised in the post-COVID
period. In the case of OS2borgerPC, the deep involvement of Magenta
signals how outsourcing or not paying attention to governance can risk
leading to soft lock-ins to service suppliers, and render ruptures and
friction in communities. HSL describes the lack of service suppliers
related to Digitransit as a risk for community growth, as they themselves
do not have the resources or business model for providing such support
beyond current levels.

Public service suppliers or operators may function as a steward on
behalf of its owners, and represent a potentially positive path
forward. Operator ICT's approach with Golemio was particularly
innovative. Initially attempting to use an external solution, the local
government-owned company transitioned to entirely in-house
development. Their decision to open source the platform was primarily
motivated by developer recruitment and code quality improvement, rather
than widespread adoption. In the case of Digitransit, while HSL was not a
service supplier as such, it acted like one in practice, even if it
represented the leading department in a multi-organisation collaboration.
Having this leading voice to forge the partnership helped, though in that
case they were disadvantaged by not having a sole maintainer.

Local government-based archetypes

External capabilities

Local governments are historically reliant on the outsourcing of technical
capabilities and digital solutions, for example, to enable them to focus on the
core business of producing and delivering public services to their local
populations?®®. This was also reflected in the case studies, as most of the local

285 Cf. Koloniaris et al. 2018; Yaseen et al. 2020.
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governments were reliant partly, though to widely varying degrees, on external
capabilities outside of the direct control of the local government and its
employees.

Many of the local governments surveyed, directly or indirectly, through the case
studies, exemplify how proxy and umbrella organisations such as international
foundations or national local government associations can be used to develop
joint capabilities. Still, even in these cases, development is often procured
through external service suppliers.

COSLA provides a counter-example as they maintain internal development
capabilities to tailor the Consul based on the needs of their members. In the
case of COSLA, they function as a sort of de facto service supplier to the local
governments, providing limited support from (limited) central staff and a small
roster of largely part-time consultants. Nevertheless, they do manage to do
much of the work as a public association that a service supplier would do. OS2
functions in a sort of similar way, though the dynamics of collaboration between
OS2 and Magenta, a service supplier, create friction.

Outsourcing of technical expertise and development resources also occurs for
resourceful local governments such as the City of Munich. While residing over
internal development teams, the city relies on an external supplier for the
development, maintenance, and operation of the Consul platform. One reason
refers to the fact that Consul is written in a programming language outside of
the internal developers' expertise. They also prefer the reliability that comes
from working with an external partner that is an engaged member of the Consul
ecosystem, which may also improve chances of any development benefiting the
larger community. Additionally, the work of the Munich OSPO is somewhat
separate from other technical development work done in the city.

By growing and maintaining external capabilities, either collaboratively or alone,
local governments are enabled to both initiate new, or adopt existing open
source projects for addressing their internal needs. This helps strengthen these
collaborations and make them adoptable and maintainable over the long-term,
and can even lead to productive and mutually supportive relationships that are
not solely profit-seeking.

5.2.2. Internal capabilities

Internal capabilities are those which are provided directly through the capacity
and contributions of the local government, whether for community support,
technical development and maintenance, or project management and
generalised support.

The otherwise general reliance on outsourced external capabilities and
expertise is challenged through a number of local government examples among
the case studies. These examples come from resourceful local governments,
both with technical capabilities, and a leadership that supports their long-term
growth and availability.
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For example, the City of Munich has followed the trend in other cities such as
Paris and established its own OSPO. While the OSPOs in the City of Munich
are limited to one individual only, they provide an internal voice of reasoning
and interface between internal stakeholders and the external open source
ecosystem. By maintaining their own dedicated budget, they can further help to
integrate the local governments' key open source projects by influencing their
roadmaps and supporting their sustainability, again exemplified by the City of
Munich in relation to the Consul project.

The City of Madrid and the Consul project is further an example of how an
organisation on its own can build an open source solution and scale an
international community through its own resources when motivated by a political
will. The case also shows the fragility of political will, and the need for external
support for ensuring the sustainability of concerned projects. Decidim illustrates
a similar example coming out of the City of Barcelona.

By continuing to expand and refine internal capabilities, local governments
become better positioned to adopt and contribute to open source projects and
ecosystems, as well as do the ongoing support and maintenance work required
for addressing their internal needs, even in cases where they cannot do the bulk
of upfront or ongoing development and maintenance work.

5.2.3. Quasi-internal capabilities

The technical capabilities of a local government cannot always be said to be
directly internal to the local government but can instead be considered
quasi-internal, by nature of cooperation with quasi-public organisations such as
joint stock companies or quasi-public organisations owned or subsidised by the
local government, usually with high degrees of knowledge sharing.

Some of the case studies point to open source collaborations that, from the
perspective of a local government, cannot be understood as being solely
dependent on internal or external capabilities, but instead on capabilities which
blur the lines between the two.

The City of Prague, in particular, adds nuance and substantiation to this claim,
as they have chosen to grow their technical capabilities and open source
development through a separate, yet fully local government-owned service
supplier, Operator ICT. The separation enables a talent attraction, and an open
and agile way of working, otherwise considered impossible within the local
government, according to the interviews. Additionally, the case of Digitransit
shows how HSL, a local government organisation, can collaborate with private
or quasi-private entities, including Fintraffic and Waltti, to develop and maintain
an open source project in the public interest.

Developing innovative models for combining or amplifying the work of internal
capabilities can be a valuable way for open source projects to flourish in the
local government, and more experimentation can be seen as a desired outcome
for the landscape of local government open source innovation in Europe.
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5.3. Community-based archetypes

5.3.1. International foundation

When open source projects and their communities start to grow internationally,
independent foundations can provide a pathway for growing a sustainable
governance and collaborative development accordingly. They enable
economies and collaborations of scale, while allowing resources and the
benefits of collaboration to be funnelled back more intentionally towards the
codebases they support.

The Consul case study demonstrates how the project was transitioned from the
City of Madrid in 2019 to the newly instated Consul Democracy Foundation after
the city withdrew its extensive support for the project. The foundation has since
helped to establish Consul as a standalone project, seeking out various sources
of funding, and ways to maintain the collaboration now spanning 100+ PSOs
across a broad set of countries globally.

Similar journeys have been described by the Decidim and gvSIG projects, both
coming out of the cities of Barcelona and Valencia respectively, into their own
independent foundations, further enabling their continued scaling cross-border.
Both were spoken to as part of this work. In the case of Decidim, they are
officially registered as an association, but function like a foundation (more so
than provider-oriented and development-oriented member associations,
highlighted below). The Decidim Association, based in Barcelona, does many
things, but has (in some ways) had more success to date than the Consul
Democracy Foundation in bringing resources back into Decidim and maintaining
a single modular codebase that local governments can customise and
contribute to?*.

In this way, foundations are one of the most important community-based
adoption archetypes and represent a standard model for successful and
growing open source collaborations. They are very well-suited to support the
needs of local government adopters and contributors, as they benefit from
increased support and discoverability, as well as typically having built-in
communities of practice.

5.3.2. National provider-oriented associations

When local governments are mainly interested in reusing existing solutions,
rather than developing new ones, creating joint associations can provide a
means of pooling resources and coordinating efforts related to the acquisition
process.

For instance, the City of Sundsvall in Sweden reported in the workshops on
difficulties in generalising the open source they produce, and growing the
anticipated communities. The OS2borgerPC and MedborgarPC case study

26 Interview with Decidim Association
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illustrates how Sambruk, a Swedish local government association of about 150
local governments which Sundsvall is part of, identified a need among a smaller
set of its members, and accordingly identified OS2borgerPC as a suitable
solution. Sambruk coordinates its members’ needs and requirements, and cares
for the dialogue with the main service supplier of the open source solution. The
association further procures the solution as a service on behalf of its members,
which then can be used directly by the concerned members. Sambruk, hence,
serves as an interface between the local governments and the service supplier,
providing a unified voice, improving bargaining power, aligning requirements
engineering, and ensuring the continued maintenance, and quality of the open
source software and procured services.

A similar example comes from the case of Consul. COSLA, which adopted
Consul on behalf of its members, obliged all Scottish local governments to
adopt the citizen participation platform, allowing it to provide centralised
material/technical support and facilitate knowledge sharing. COSLA maintained
internal capabilities and capacity to customise Consul to their members’ needs,
and provided it as a service to be used directly by its members. In this way, the
local government association provided a useful foundation for the COSLA team
to act as a sort of service supplier, supporting technical development,
community growth, and collaboration across the participating local governments
they supported.

National provider-oriented associations constitute an efficient way of supporting
smaller local governments in particular, as they assist with a lot of the logistics
needed to make open source work well for under-financed and under-resourced
jurisdictions, who often have fewer human resources for technical-oriented work
in particular. They offer an interesting model for thinking about how to create
economies of scale from open source collaboration within a given country or
region.

5.3.3. National development-oriented associations

Developing new open source solutions is a complex endeavour, whether it is
done internally of a local government or through a procured service supplier.
National development-oriented associations offer another way of thinking about
open source contribution and reuse, demonstrating how to channel resources
towards common goals and objectives that support the interest of a given
country.

Joining forces by pooling and growing the necessary capabilities as in the case
of OS2, a Danish local government association, provides a model that local
governments in other European countries can look to. The association enables
its members to initiate and collaborate on the development and adoption of
solutions that address common needs, while avoiding potential lock-in effects.
Open source is considered their main tool of choice, and today stewards 25+
open source projects on behalf of their members. The association has
established and standardised governance, development and collaboration
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processes, along with establishing an ecosystem of service suppliers that can
support the concerned local governments.

Another example is VNG, the Dutch Association of local governments, who
participated in the workshops for this study. They reported on how the Signalen
open source project, originating from the City of Amsterdam and reused by
several other Dutch local governments, was in need of a steward that could
facilitate and host the project long term, caring for the scaling and sustainability
of the project. While the City of Amsterdam still sponsors much of the
development through its internal resources, the City is not set up to steward
open source projects. Here, national associations like VNG and OS2 provide a
more suitable steward model, enabling further local governments to join the
community and partake in the collaboration. Two similar associations that
emerged during the workshops were ADDULACT in France and IMiO in
Belgium.

National-development-oriented associations, in comparison to national
provider-oriented associations, have a stronger focus on supporting the larger
development and governance ambitions in a large region or country. They do
not just provide services, but funnel productive assets and collaboration towards
the generation of open source projects and collaborations which support their
members in working on common goals.

5.4. Supplier-based archetypes

54.1. Civil society service supplier

In local governments where digital transformation and public services are less
prioritised, or where capabilities and resources are limited, civil society can
provide critical support®’. These types of organisations typically do not have a
for-profit business model and are driven by public interest and the desire to use
technology collaboration, enabling different types of collaborations as service
suppliers.

Coding for Romania, a non-profit organisation in Romania, exemplified how
they adopted Consul based on the needs of a smaller set of local governments.
Through a thorough research process, Consul was customised accordingly, and
provided as a service, along with the necessary support and training. After an
incubation period, the hosting and operation of Consul was turned over to the
local governments, once they had grown the capabilities needed, through the
help of Code for Romania. This approach encouraged knowledge transfer and
intentionally sought to subvert the types of dependency that were common in
procurements with commercial service suppliers, many of which drive local
governments towards seeking open source alternatives (as seen in the
examples of the cities of Munich and Prague, for example).

27 Cf. Koloniaris et al. 2018; Mergel, 2021.
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In contrast, the case of Parlameter illustrates how a non-profit organisation can
take on a more long-term role as a service supplier of open source solutions for
local governments. DJND, the Slovenian non-profit maintaining the Parlameter
open source project, provides Parlameter as a service for local governments
both in Slovenia and neighbouring countries. Their non-profit status limits the
costs for local governments adopting the solution, and thereby enabling further
adoption. The case further illustrates how local non-profit organisations and
groups of activists and general citizens support the local implementation,
motivated by the social good in the use case Parlameter addresses.

While there are not a lot of civil society service suppliers, they provide an
interesting counterpoint to the extractive business models. Should they be
available in a given region, they might enable more local governments to work
on open source projects and collaborations without a high risk of high levels of
profit extraction and the potential for service supplier dependency.

54.2. Local government service supplier

Local government service suppliers enable local governments to grow their own
capabilities of acquiring and developing open source solutions according to their
needs. They are either owned by the local government itself or provisioned from
within the departments of the local government and its technical teams (should
they even exist).

The case of Golemio illustrates how a single yet resourceful local government,
for example, the City of Prague, established their own ‘internal’ service supplier,
Operator ICT, as a means of easier acquiring talented engineers by enabling
more competitive salaries, and the ability to work with agile and open source
development. The agile way of working and horizontal open collaboration
provides much value also to the local government, as the solutions become
better tailored to the needs of the city, and released in shorter cycles, taking in
feedback continuously from the users. Resistance in culture and conservative
ways of working with traditional tendering still provide barriers, but may
potentially be addressed with less internal scepticism as the service supplier is
also part of the same overarching organisation as the customers.

Similarly, the case of Digitransit demonstrates how similar benefits may be
achieved between several local governments through a co-owned service
supplier. HSL, the regional public transit authority, co-owned by several of the
Helsinki region’s local governments, develops and provides Digitransit as a
journey planner for the region’s public transit, as well as nationally. The regional
local governments have by extension grown the capabilities to collaborate
nationally as well as internationally taking the benefit of open innovation, while
being able to influence the functionality based on their own needs.

Local government service suppliers can, as in the case of Operator ICT,
generate profit. It is key that joint stock companies and other organisational
models will need to be experimented with, but they offer a promising way of
thinking about how to develop and reuse open source solutions. They are
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well-positioned to work with city OSPOs, like in the City of Munich, and to
support open source collaborations as maintainers as those projects scale
and/or get reused internationally/across borders.

5.4.3. Private service supplier

Private service suppliers, such as commercial providers, provide a traditional
source of technical capabilities for the local government. They are one of the
most common forms of service suppliers that a local government might be
familiar with.

In the Consul project, many of the active service suppliers play a key role in the
technical governance and development of the core project, as well as the
national implementations of the project, for example, as reported for the City of
Munich. The suppliers support local governments both nationally and
internationally, taking on the role of a boundary spanner across local
government and national borders. These service suppliers became especially
critical for knowledge transfer in the period after 2019, when support to Consul
from the City of Madrid waned. Consideration is being given to how Consul’s
extensive and invaluable community of service suppliers, many with technical
knowledge dating back to the origins of Consul, can be better balanced with
governance needs and the need to maintain a single codebase that local
governments can install and customise more easily.

The case of OS2borgerPC illustrates how the main service supplier,
accordingly, can sometimes take on a role as a mediator of an open source
project, pushing and enabling the adoption beyond Denmark to the Swedish
local governments through the Swedish local government association of
Sambruk. In this case, the service supplier Magenta became active in the
OS2borgerPC community and offered critical technical resources and support,
often building friendly and highly productive relationships with many local
governments. It was driven by the desire to do good and make open source
work for the local government, even as differences with OS2 created challenges
in governance.

Availability of high-quality service suppliers is a key enabler for many local
governments when it comes to open source adoption. Limited availability of
commercial support is a commonly referred to reason for avoiding open source
alternatives. By promoting a healthy supplier ecosystem, local governments can
accordingly improve adoption and sustainability of the open source solutions,
while also minimising chances of becoming dependent on any single supplier.
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6. Lessons learnt: analysing the case studies
through key categories of evaluation

This section generalises lessons learnt from the case studies up to a higher
level, in consideration of the open source collaboration archetypes presented in
Section 5. In doing so, the section leaves aside the project focus of Section 4
and looks at key lessons from the perspectives of the local governments,
community actors, and suppliers themselves, examining common challenges
(organisational, cultural, technical, financial, etc) faced by the analysed entities
in the process of collaborative development or reuse of software. It does so
across five domains: Motivation and Incentives, Adoption and Use,
Development and Maintenance, Funding and Sustainability, and Governance
and Organisation. Where possible, it provides a description of solutions
employed to overcome these challenges and offers considerations from the
perspective of other actors participating in the city-based collaboration.

6.1. Adoption and use

6.1.1. Adopter’s perspective

Communicating the benefits of open source clearly and transparently is critical
for persuading policymakers to invest in and support those solutions. The case
of Golemio shows that policymakers can be unaware of the benefits of open
source alternatives. Persuasion is key to overcoming a conservative mindset
and a preference for a status quo. Parlameter shows the importance of civil
society organisations, both as potential service suppliers and as bridge-builders
between suppliers and the local government, in advocating for change and
communicating with policymakers about the benefits of open source and the
adoption/use of open source in practice.

Maintaining sovereignty and control of digital assets and infrastructure are key
drivers for the adoption of open source in the first place. Open source can,
however, still render an organisation in a lock-in to a service supplier if key
knowledge is kept internal, which is otherwise required to freely develop, build
and run the software, despite its source code being open. A second risk is that
an open source project becomes abandoned, no longer gets actively
maintained, or that professional support is no longer provided. A third risk is that
an open source project starts shifting focus and direction compared to the
interests of the organisation.

An exit strategy should, hence, be defined before adopting an open source
project and revisited continuously to ensure an organisation’s technological and
data sovereignty. COSLA highlights their awareness of alternative solutions to
Consul, and how they ensure rights and access to their data, to avoid such
risks. Workshop participants acknowledged the importance of having exit
strategies for any software, but that these are seldom created in practice. Local
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governments should rather be concerned with ensuring that development is
conducted to open source norms and principles, and that all knowledge
required to switch suppliers is openly available and up to date. Requirements
that must be explicitly stated in any contracts with suppliers.

Local governments can also ensure their sovereignty by building internal
capacity, and investing and engaging in the open source communities directly,
for example, through sponsorship. For example, the City of Munich sponsors
the Consul Democracy Foundation so that there is a market of suppliers that
can support maintenance and the needs of the city. The city also presents an
example for how setting up an internal OSPO can be a way to grow internal
capabilities, and enable such sponsorships.

Open sourcing can help with developer recruitment and code quality, even if
external contributions are limited. While Golemio received minimal external
code contributions (around 10 merge requests), open sourcing proved valuable
for attracting and retaining developers. The public nature of the code
encourages higher quality standards among the development team, and the
ability to showcase their work helps with recruitment, even when the local
government cannot match private sector salaries.

While OSPOs typically focus on its overarching organisation, OSPOs can also
be hosted by external PSOs to support one’s own organisation. For local
governments, associations such as OS2 and Sambruk provide a similar
function, which can support the members and owners to address key
challenges and barriers for open source adoption. For example, conservative
culture and procurement practices are highlighted as commonly inhibiting
openness towards open source adoption.

6.1.2. Role of external actors

Open source is seldom reusable out of the box for PSOs. Technical expertise
and capabilities are commonly required to set up, customise and run an open
source project?®®. Local governments often lack such expertise and capabilities,
resulting in open source solutions being neglected or not thoroughly and equally
considered compared with established (commonly proprietary) solutions.
External support is, hence, critical for local governments if they are to consider
and adopt open source solutions, something which was reiterated across
interviews and workshops.

External service suppliers are highlighted as the main source of such support.
Still, the availability of service suppliers, or knowledge of their existence is
commonly limited. PSOs must work proactively in ensuring and promoting the
availability of service suppliers by incentivising and ensuring sustainable
business models, for example, by promising long term investments into open
source. The latter was raised and discussed during the workshops among both
suppliers and PSOs.

28 Cf. Yaseen et al. 2020.
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Availability of service suppliers was also iterated across the case studies as key
for the sustainability of open source projects. HSL, describes the lack of service
suppliers related to Digitransit as a risk for community growth, as they
themselves do not have the resources or business model for providing such
support beyond current levels.

A second source of external support also emerged in the form of civil society.
Civil society organisations may play a key role in enabling open source adoption
in areas where digital transformation and government is not prioritised by public
spending. Civil society organisations may further provide trust in areas where
the government lacks the same.

In the case of Parlameter, local governments are typically dependent on local
civil society organisations and volunteers in implementing the platform.
Commonly, this is also done on the latter’s initiative. Parlameter is in turn also
developed, maintained and commonly hosted by a Slovenian non-profit, which
enables lower prices than what commercial service suppliers offer. Still, many
local governments are restrictive in adopting the solution referring to cost as a
main argument. Code for Romania illustrates how they initially support local
governments in the adoption of Consul, to with time, transfer the operation of it
to the local governments. The type of support civil society may or should
provide will vary geographically, depending on the context and need of the local
governments.

6.2. Development and maintenance

6.2.1. Designing for reuse

Open source should ideally be designed for reuse from day one, requiring a
development strategy on how functionality can be generalised while still
considering the specific use cases and requirements of the initially concerned
PSOs. Several core aspects were highlighted in the case studies and
workshops detailing how such generalisation may be enabled.

First, a modular and flexible design is critical for enabling public organisations to
customise and implement their own specific requirements, as these may differ
significantly across local government and national borders. Consul is, for
example, typically customised to national contexts, yet still considered by some
as too rigid. The City of Groningen highlighted how Consul required processes
to be defined by the technology, while the opposite should be the default.
Decidim, an early fork of the Consul open source project, described during the
research’s workshops how they adopted a modular approach from the
beginning, stepping away from Consul's more monolithic design, and
acknowledging how people have different needs. Code for Romania further
emphasised the importance of flexibility, referring to in the workshops how they
need to generalise the functionality of their open source solutions for supporting
the management of refugee crises, and how these will differ across, for
example, Romania, Jordan, and Mexico.
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Second, interoperability, and standardised interfaces and formats, considering
open standards first hand, need to be promoted and implemented from the
start. Decidim highlights how each country may have different identification
systems, but can be connected through a standardised interface. The Digitransit
case enables the use of their solution in both Europe and North America
through the implementation of GTFS and NeTEX, both globally adopted
standards for mobility data.

Third, ease of localisation is pivotal for enabling cross-border reuse and
addressing language barriers and local professional nomenclatures. The
cross-border adoption of OS2borgerPC has, for example, been enabled by the
ease of translating across languages natively supported by Ubuntu, the open
source Operating system on which OS2borgerPC is based on. For Consul,
Parlameter, and Digitransit, the ability to translate across languages has also
been crucial in their international dissemination. For Golemio, which is focused
on the City of Prague, localisation is not considered an issue.

While generalisation is important for reuse, several interviewees stress that the
design of open source solutions should start with addressing the specific use
case of its stakeholders, although still maintaining a flexible design. In the case
of Golemio, rather than trying to create a standardised solution that could work
anywhere, the local government service supplier Operator ICT was successful
by focusing specifically on Prague's needs. This included working backwards
from specific use cases rather than implementing standard approaches, and
being willing to customise solutions even if it meant less reusability. This focus
on local value helped ensure the platform's sustained utility and support.

Generalisation may also come at an extra cost, which may not be prioritised by
the PSOs sponsoring the development of an open source solution. OS2
highlighted the need for an external fund on the European level that can
sponsor extra work required to enable cross-border reuse and interoperability,
something discussed with interest during the workshops. The City of Sundsvall,
one of the leading local governments in Sweden related to the use of open
source, describes during the workshops how in the last three years they have
been building a broad set of open source solutions in the local government.
They have not, however, been able to motivate the extra cost required to
generalise the solutions, hence why the reuse of their work today is rather
limited.

6.2.2. Open and agile collaboration

Agile development implies an iterative process where requirements for the
software are defined, prioritised, implemented and evaluated in smaller batches,
based on continuous communication between the service supplier and
customer. The process is implicitly used in most open source development, and
stands in contrast to the typical waterfall approach implied by the public
procurement frameworks, where requirements are typically defined upfront, and
then implemented accordingly when a tender is awarded to a supplier.
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Case study and workshop participants converge on the idea that agile
development is highly beneficial for open source development but requires a
significant shift in culture and ways of working, particularly around planning,
budgeting and procurement. In the case of Golemio, city officials were more
comfortable with waterfall approaches that specified everything upfront. The
local government service supplier Operator ICT had to convince stakeholders to
try shorter three-month agile cycles and demonstrate value incrementally to
build trust in this approach. The City of Sundsvall in Sweden emphasises that
agile development is not inhibited by the legal frameworks, but rather internal
culture and perspective on how procurement is done. They highlight a
knowledge gap, where service suppliers need to support local governments in
explaining how agile development can still be done with existing legal
frameworks.

The collaborative dimension in agile development is expanded further in the
context of open source development. Accordingly, cross-boundary horizontal
collaboration within and across stakeholders (for example, local governments)
is important for local government open source collaboration and adoption but
requires a shift away from the commonly occurring siloed culture, and local
focus of policymakers. Golemio shows how the most effective implementations
came from creating cross-department teams based on agile thinking. The team
found that ongoing collaboration with business owners was essential for
generating value from the data, rather than just implementing technical
solutions. Digitransit shows the importance of both intra-city and inter-city
collaborations for improving the use and uptake of data, particularly in the public
transit space (like with Golemio).

Building trust with stakeholders within and across organisations in a community
is essential for open and agile development but requires continuous and
transparent communication. In the case of Golemio, initial challenges included
explaining why ongoing platform development was necessary rather than just a
one-time investment. The team had to prove their value over time and build
trust through delivering results. This process involved learning to communicate
technical concepts to non-technical stakeholders and demonstrating concrete
benefits to the city. OS2borgerPC shows how limitations in the communication
between local governments and service suppliers may render temporary
disruption in collaboration and siloed development efforts as consequence.

The case studies demonstrate a number of ways in how open and agile
development can be enabled through (co-)owned or member-driven proxy
organisations, such as open source stewards or local government service
suppliers. OS2borgerPC illustrates the former in how requirements are
continuously defined by the local governments through the Danish and Swedish
local government associations, OS2 and Sambruk respectively, and then
implemented through procurement of the main service supplier. Digitransit and
Golemio illustrate examples of the latter, in how a co-owned service supplier in
the form of HSL and Operator ICT can both facilitate the requirements
engineering process and the implementation.
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6.2.3. Engaging the community

Typically, much value from open source comes from having an active
community contributing to its development and maintenance, as also illustrated
throughout the surveyed cases?®®. Several key practices have been highlighted
and align with best practice of general open source development. However,
some were reiterated more extensively.

Open knowledge sharing and community interaction with other users from
similar contexts and culture is critical for enabling cross-border collaboration
while enabling local adoption. Consul demonstrates how a community can
thrive through its open communication channels, yet also, how the experienced
distance may become too big, causing abandonment. The City of Groningen in
the Netherlands experienced too wide of a technical and cultural gap to engage
in the international community, and preferred a national alternative with other
Dutch local governments, with whom they shared language, culture and ways of
working.

Responsiveness in communication, detailed documentation and onboarding
processes are key in enabling reuse and community growth. In Digitransit,
documentation is described as being of good quality, but the responsiveness as
sometimes limited, tracing to narrow capacity of developers at HSL. If the
intention is to grow a community, then proper resources need to be budgeted
and maintained. Limited responsiveness was also reported in the case of
OS2borgerPC from the technical steering committee inside OS2, hence why
many local governments started engaging directly with the main service
supplier.

Collaborating with communities of upstream projects can provide valuable
contributions. HSL describes how their work with the community of the
upstream OTP engine often results in features on their own backlog being
implemented by others.

6.3. Funding and sustainability

6.3.1. Community perspective

Diverse funding and support improves resilience of the project and
overdependence on any single actor?®. If a main funder of a project would pivot,
for example, due to change in government, project risk going unmaintained.
Consul experienced such a risk in the aftermath of the 2019 elections when the
City of Madrid retracted its support due to different priorities in the new local
council.

Transferring hosting and facilitation of an open source project to a stand-alone
steward, such as a foundation, helps to mitigate potential risks of a project

289 Cf. Koloniaris et al. 2018; Mergel, 2021.
2% Cf. Shaikh, 2016.
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becoming too dependent on any single actor. The Consul Democracy
Foundation was initiated during the same period in an aim to mitigate risk of the
project becoming unmaintained, and keep the international community
connected. gvSIG, a geospatial open source platform coming out of the City of
Valencia tells a similar story, although with Valencia still remaining as a key
sponsor of the project. The gvSIG Association, who were represented during
one of the workshops of this study, was initiated also to help facilitate its
international community of members and users.

The case studies further show how different models (for example, types of
sponsorship) and organisational structures (for example, legal entities) may be
required to enable various types of funding and funders. When the Consul
Democracy Foundation was established, existing funding was limited. In recent
years, they have managed to attain grants, while also experimenting with
sponsorship models. The latter was initiated by the interest of the City of Munich
who wanted to sponsor the foundation, but needed a formal sponsorship to
donate funding, as a public procurement procedure would have otherwise been
started. The foundation also reports on how they have established a certification
programme for suppliers, where one criterion is that they contribute back
actively, and also sponsor the development financially with a smaller
percentage based on their revenue. Another model is presented by the gvSIG
Association, which has established a business model where they offer technical
consultancy (development, maintenance, migration) and support, as well as
training and certification, similar to that of service suppliers.

6.3.2. Supplier perspective

There is a consensus across cases and the broader workshops that the
presence of suppliers is pivotal for enabling the use and sustainable
maintenance of concerned open source projects®®'. Therein, it is critical that
there is room and conditions for sustainable business models of the concerned
suppliers.

One point highlighted is that the choice of licence, ownership of copyrights and
other legal matters should be considered up-front. These should on the one
hand enable control for users, while on the other provide service suppliers with
the ability to provide complementary services and product offerings based on
the open source. In the case of OS2borgerPC, the licence was originally chosen
with this balance in mind. The rationale was further echoed by several
participants in the workshops. One supplier agreed that the customer should be
able to take the code from the supplier and turn to someone else if they are not
satisfied. Copyright ownership should ideally be owned by the PSO procuring
the development, although the main points regarded that the licensing schema
prevented open source solutions from becoming locked-in.

A second point raised was that procurement needs to consider market size and
potential turnover in relation to the number of service suppliers to enable

291 Cf. Shaikh, 2016.
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sustainable business models for the suppliers. In the case of OS2borgerPC, a
second service supplier was commissioned to review the codebase, and
address a number of concerns from the OS2 perspective. That supplier later
started providing hosting services related to the open source solution. While the
main supplier welcomes competition they highlight how this limits their margins
further, making it difficult to keep their engineers dedicated to developing the
project.

The workshop discussions further confirmed that sourcing should be limited
based on the potential market turnover, but that availability of suppliers should
be promoted as communities and the market of potential paying customers
grow. Until then, PSOs need to ensure that all know-how needed for another
supplier to take over is openly available. Adopting a second supplier as in the
case of OS2borgerPC may therefore be considered a suitable control
mechanism while any potential procurement of new service offerings need to
consider the supplier market as a whole.

A related point concerns how procurement needs to consider the market size
and potential turnover in relation to how services are bundled in procurements,
where hosting and support services is a source to sustainable income, beyond
occasional development and maintenance. The point was, again, raised in the
case of OS2borgerPC. The main supplier of the project describes how recurrent
income from operation, support and implementation-related services is critical
for enabling them to keep their engineers focused on the project. Procurement
of development and maintenance occurs on an irregular basis and can
therefore not be considered as a sustainable source of income. The different
kinds of services should, hence, be procured through joint contracts per the
main supplier of the case. Workshop discussions confirm the perspective,
highlighting how, for example, Sambruk procures hosting and operation related
services along with the occasional development and maintenance services from
the main supplier alone. Local government representatives in the workshops,
however, also add that it is important for the suppliers to seek out diverse
sources of income, for example, in terms of projects.

6.3.3. Government perspective

The government perspective was mainly covered by local governments where
most are characterised by limited resources and capabilities of using and
adopting open source®®.

Across the cases there was hence consensus that there is a need for
mechanisms that can enable co-funding of joint open source solutions, and that
local government associations can provide such a mechanism. Sambruk and
OS2 in the case of OS2borgerPC provides examples from Sweden and
Denmark respectively. In the workshops, additional examples were provided by
participants from VNG in the Netherlands and ADULLACT in France.

292 Cf. Koloniaris et al., 2018.
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These stewards help their members through coordinated co-funding and
procurement, enabling a synchronised and common communication between
the local governments and towards the service suppliers respectively. Such
coordination is essential to avoid parallel and siloed communications between
different cliques of local governments and the supplier. This issue was
highlighted by interviewees who discussed the experience of Slovenian local
governments working with Parlameter and their siloed approach to the project.
This implicitly pushes the governance and coordination from the local
governments towards the supplier, which in the long term may risk ending in lost
control and soft lock-in. Single or smaller groups of local governments should
still be allowed to procure directly from the supplier, but such procurements
should be synchronised with the overarching coordination and requirements
engineering process of concerned open source solutions to ensure
compatibility.

To ensure a sustainable collaboration, a minimal number of organisations is
needed to co-fund a joint open source project long-term relative to the costs and
resources available. The OS2borgerPC case illustrates how local governments
came together through OS2, and with time has grown a sustainable user base
and in Sambruk, where the current user base is limited yet growing with a
discount from the service supplier during this initial period. In the case of the
Consul Democracy Foundation, there have been struggles in obtaining
sponsorship from local governments, while now the City of Munich makes up
the first and recent sponsor. From the workshops, the Dutch local government
association VNG describes how they managed to reach 42 local governments
using and sharing costs of their Signalen project, although with the main
development being done by the development teams inside of Amsterdam’s
administration.

The latter example exemplifies the need for stronger and more resourceful
public organisations to take a greater role in co-funding and sustaining open
source projects, than those less resourceful. OS2borgerpc and MedborgarPC,
through OS2 and Sambruk, use a relative co-funding where either the
population size of a local government or the number of instances used
determine the fee. Consul shows how larger local governments like Madrid and
later Munich can both initiate and help sustain open source projects. This can
also be seen in the efforts taken by the City of Barcelona to support Decidim, an
alternative to, and early fork of Consul. Workshop participants highlight that it is
fine to lean on the funding from one or a few strong actors in the beginning, but
that it is not feasible in the long term why external stewardship, for example,
through a local government foundation, and a co-funding mechanism is needed
for a long term sustainable project.
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6.4. Governance and organisation

6.4.1. Role of stewards

Across all the cases, there was a general consensus that sooner or later some
form of stewardship was needed to enable a sustainable collaboration and
maintenance of an open source project. The need will increase as more users
across jurisdictional borders and levels of government enter the picture,
increasing complexity and needs on joint processes and facilitation of
governance, coordination and co-funding. The structure and responsibilities,
however, may vary from context and needs of each open source project.

ADULLACT, VNG, Sambruk, OS2 and COSLA, all show different variants
typically where they provide the tools and processes, but let their members fund
and decide the direction of the projects. In Flanders, DigitalVlaanderen
(represented during the workshops) mentioned how they are also looking into
similar constructions for projects which they up until now have steward.

Opposite to these local government associations, there was also evidence on
how public service suppliers or operators may function as a steward on behalf
of its owners. In the case of Digitransit, the regional public transit authority HSL
represents and is owned by the local governments in the Helsinki region, while
Waltti Solutions correspondingly is owned by and represents the rest of the local
governments in Finland. In the Golemio case, Operator ICT, a fully owned local
government service supplier, maintains governance and development for the
various departments and companies within the City of Prague.

Despite the model, the case studies highlight that governance needs to scale
and enable potential subcommunities, for example, on the national levels for an
international project to function freely, while still maintaining collaboration across
the overarching community. Consul demonstrated how it is important for
national communities to thrive, while providing opportunities to influence
roadmap discussions and ongoing development. OS2borgerPC highlights how
this scalability should be designed as early as possible to enable community
growth.

At the workshops it was also highlighted how VNG has designed and tested its
processes for the Signalen project, now incorporating 42 Dutch local
governments, and now being discussed whether it should be a national
standard. The project is also being trialled for the Danish context, among others
including OS2.

6.4.2. Role of suppliers

The suppliers’ role in the governance and organisation of local government
open source projects was reiterated across the cases from different angles, and
discussed intensely in the workshops.
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In terms of stewardship, workshop discussions highlighted how private service
suppliers can be considered as stewards for local government open source
projects, as long as the project is kept free and open with all parts and
knowledge required to switch suppliers if needed. The French local government
association ADULLACT highlighted, however, that it is important to define what
stewardship implies. If too much power and decision-making is put in the hands
and delegated to the supplier, there is a risk of ending up in a lock-in. Sambruk
notes that much is determined by who has the keys to the main source code
repository of the solution.

The OS2borgerPC illustrates the point through how the role of governance and
coordination slowly and implicitly was taken on by the main supplier. The
supplier also became a bridge between the Danish and Swedish local
governments and by effect brokering the needs and requirements between the
local governments either independently or via the two national local government
associations OS2 and Sambruk.

The case further highlights the need for continuous checks and reviews of
projects that may help ensure adherence to open source principles and avoid
potential lock-in effects for its users. OS2 observed potential concerns in a later
stage on reports by some of their members. A second supplier was contracted
to perform the review, causing tensions with the main service supplier.
Established, transparent and reoccurring reviewing can help mitigate such
reactions, and create mutual trust among involved actors.

While governance should or may not necessarily be delegated to a supplier,
several points were raised in how including suppliers in the governance and
planning process promotes collaboration, awareness, and synergies in
development and knowledge-sharing. One rationale according to the main
supplier in the OS2borgerPC case (and shared by VNG, ADULLACT and
Sambruk in the workshops), is that associations and local governments, who
may meet on for example, quarterly or monthly basis, lack the capability to stay
reactive and make swift decisions, which can cause lag and issues in
development and maintenance of the projects. Another rationale highlighted in
the discussions was how the supplier may have a complementary
understanding of requirements and needs across local governments, and
understanding of implications of technical decisions.

Still, it remains unclear how and to what extent suppliers can or should be
included in the governance. In the workshops, ADULLACT describes how their
suppliers can be invited as observers to meetings to provide input, while there
are separate forums where the local governments can talk more freely without
their presence. Suppliers should, hence, be included in the technical
decision-making, while still enabling the local governments who sponsor the
development to maintain the final say, avoid ending up in a lock-in, and to speak
freely on the collaboration. Essentially, a balance is needed to enable reactive
and proactive product management.
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7. Recommendations

Below, recommendations are presented based on the lessons learnt from the
five cases, and the overarching cross-case analysis.

7.1. Recommendation #1: Open source as a
multipurpose tool for achieving a diverse set of
policy goals

Open source provides a tool for gaining and maintaining control of digital
infrastructure and assets, which are key to ensuring the freedom and flexibility
for local governments both in their day-to-day operations and future
transformations. On the other hand, open source can also enable sharing and
reuse of common technologies across both local and national borders,
promoting an interoperable digital infrastructure of public services and systems.
While promoting collaboration and innovation, it also stimulates competition and
economic growth.

Based on the synthesised findings, it is specifically recommended that:

Local governments should first define policy goals, and then consider
open source as one of the tools that can be used for achieving their policy
goals.

7.2. Recommendation #2: Culture, competence, and
resources limiting open source adoption

The common notions on the upside of open source align with the general
incentives and motives uttered by the local governments surveyed in this study.
The same organisations also unite in their view on the difficulties and
challenges of attaining these benefits, as they do not come for free. There is a
commonly occurring existence of conservative and risk averse culture and
procurement practices, commonly inhibiting inclination toward open source
adoption. Also, many local governments experience difficulties in
communicating the benefits of open source clearly and transparently to policy-
and decision-makers, whose support is critical when looking beyond traditional
routes in software acquisition.

Based on the synthesised findings, it is specifically recommended that:

Local governments should self-assess and explicitly map out barriers and
challenges, both perceived and experienced, that in any way inhibit the
adoption, development and collaboration on open source solutions.
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7.3. Recommendation #3: Capabilities needed to
communicate and interact — internally and
externally

Internal champions and competence centres (such as OSPOs) can help to
provide a voice of reason, as well as external actors as, for example, open
source stewards and service suppliers. To enable a long-term and sustainable
strategy and adoption of open source, the local governments need to build or
otherwise ensure access to such capabilities, which they otherwise commonly
lack. For example, local governments need to ensure that any development or
provisioning of open source solutions is conducted according to open source
norms and principles, and that all knowledge required to switch suppliers is
openly available and up to date. They also need to ensure that there is always
an exit strategy defined for any type of software solution acquired (open or

proprietary).
Based on the synthesised findings, it is specifically recommended that:

Local governments should inventory what capabilities are needed, both to
address identified challenges, and to achieve the defined goals, and
determine how these can be acquired either internally or externally.

7.4. Recommendation #4: Designing for reuse from
day one requires consideration and funding

Much of the anticipated value of open source commonly comes from the reuse
and collaboration happening through the community. As iterated through the
case studies, this does not happen by itself. Modular and flexible design,
standardised interfaces and formats (considering open standards first), and
ease of localisation are pivotal for enabling cross-border reuse. Such
generalisation may also come at an extra cost, which may not be prioritised by
the local governments sponsoring the development of an open source solution.
A proposal coming out of one of the OS2borgerPC case study, as well as
discussed during the workshops, was for an external fund on the European
level that can sponsor any extra work required to enable cross-border reuse
and interoperability.

Based on the synthesised findings, it is specifically recommended that:

Local governments should design their solutions with interoperability and
reuse in mind from day one, for example, by implementing a modular and
flexible design, standardised interfaces and formats (considering open
standards first), and the ability to localise solutions.

National and local governments should dedicate central funds that can
support development and maintenance activities required to promote and
enable local governments to create interoperable solutions with the
potential for cross-border reuse.
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7.5. Recommendation #5: Enabling an open and agile
collaboration across the community

Agile development is implicitly used in most open source development, and
stands in contrast to the typical waterfall approach implied by the public
procurement frameworks. Case studies, however, agree on its value but also on
the significant shift required in culture and ways of working, particularly around
planning, budgeting and procurement. Cross-boundary horizontal collaboration
within and across local governments is critical but also requires a shift away
from the commonly occurring siloed culture, and local focus of policymakers.
The case studies, however, demonstrate that these challenges are
manageable, for example, through (co-)owned or member-driven proxy
organisations, such as open source stewards (for example, OS2) or local
government service suppliers (for example, Operator ICT).

Based on the synthesised findings, it is specifically recommended that:

Local governments should strive towards adopting an agile and open
culture and practice in their procurement and development of new
software solutions. When internal capabilities are not available, local
governments should identify or establish potential conveners of such
activities (for example, stewards or suppliers).

7.6. Recommendation #6: Limiting the dependence of
open source projects on any single actor or
source of funding is key to sustainability

Diverse funding and support improves resilience of the project and
overdependence on any single actor. Transferring hosting and facilitation of an
open source project to a stand-alone open source steward, such as a
foundation or a local government association, may help to mitigate such risks,
increasing diversity and inclusion. Stewards are, however, also at risk in
creating sustainable funding, although the case studies demonstrate how
different models of funding can be leveraged, such as sponsorships from local
governments (as from the City of Munich for to Consul), certification programs
of service suppliers (as done by Consul), and even service provisioning in
competition with existing suppliers (as done by gvSIG).

Based on the synthesised findings, it is specifically recommended that:

Local governments should actively consider how they can support both
the development and maintenance of key open source projects, for
example, through procurement of service suppliers, and direct
sponsorships.
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7.7. Recommendation #7: Promoting a sustainable
service supplier ecosystem in procurement

There is a consensus across case studies that the presence of suppliers is
pivotal for enabling the use and sustainable maintenance of concerned open
source projects. Local governments should, accordingly, pay attention to the
sustainability of business models of service suppliers present, or consider how
such models can be enabled to promote new suppliers to join the market. One
consideration regards the selection of licence models that balance control for
local governments with ability for service suppliers to create complementary
services and product offerings based on the open source project.

Local governments further need to consider the market size and potential
turnover in relation to the number of service suppliers they choose to procure
from, and how services are bundled in procurements, where hosting and
support services is a source to sustainable income, beyond occasional
development and maintenance. A complementary approach is to require each
service supplier to contribute back to development and maintenance of the
open source projects as this would ease maintenance burden and resource
costs for those suppliers doing the main part of the work.

Based on the synthesised findings, it is specifically recommended that:

While procuring open source solutions and related services, local
governments should ensure that the defined conditions for service
suppliers enable sustainable business models, and by extension,
sustainable maintenance of the open source solutions.

7.8. Recommendation #8: Local government
associations enable co-funding, coordination and
stewardship of open source projects

Local governments are commonly characterised by limited resources and
capabilities of using and adopting open source. The different case studies show,
however, how local governments gain power by coming together under the
umbrella of local government associations. These associations act as open
source stewards for any joint open source projects, enabling coordinated
co-funding and procurement, and a synchronised and common communication
between the local governments and towards the service suppliers respectively.
A minimal number of local governments is, however, needed to co-fund a joint
open source project long-term relative to the costs and resources available.
Here, stronger and more resourceful local governments may need to take a
greater role in co-funding and sustaining open source projects, than those less
resourceful.

Based on the synthesised findings, it is specifically recommended that:
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Local governments should consider what role existing associations can
play in supporting open source adoption, development, and collaboration,
or if new organisational structures are required to steward current and
future open source solutions.

7.9. Recommendation #9: Open Source Stewardship
needed for projects scalability and sustainability

With time, some form of external stewardship is typically needed to enable a
sustainable collaboration and maintenance of an open source project. This
need will increase as a project grows in users and across jurisdictions, adding
complexity and needs on joint processes and facilitation of governance,
coordination and co-funding. The structure and responsibilities, however, may
vary from context and needs of each open source project. Local government
associations were exemplified through Sambruk and OS2 (in OS2borgerPC)
and COSLA (in Consul), while public service suppliers or operators may
function as stewards on behalf of their owners as in the case of HSL (in
Digitransit) and Operator ICT (in Golemio). Despite the model, case studies
highlight that governance needs to scale and enable potential subcommunities,
for example, on the national level for an international project to function freely,
while still maintaining collaboration across the overarching community.

Based on the synthesised findings, it is recommended that:

Local governments should consider early on who is to steward open
source solutions long term, in order to scale adoption and create a
sustainable funding of their continued development and maintenance.

7.10. Recommendation #10: Including suppliers in
governance, while maintaining control and
transparency

Suppliers provide technical and subject matter expertise, while also being
reactive to urgent issues, abilities that local governments typically lack.
Leveraging these in the governance and technical planning of open source
projects is highly valued but less realised in practice, according to the case
studies. While being included in the technical decision-making, local
governments still need to be able to maintain the final say, avoid ending up in a
lock-in, and to speak freely on the collaboration. Private service suppliers were
also thought to be considered as stewards for local government open source
projects, as long as the open source is kept free and open with all parts and
knowledge required to switch suppliers if needed. Having continuous checks
and reviews of projects that may ensure adherence to open source principles
and avoid potential lock-in effects for its users.

Based on the synthesised findings, it is recommended that:
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Local governments should from the start actively involve relevant service
suppliers in the technical governance and coordination of the planning,
development, maintenance, and day-to-day operations of the open source
solution.
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8. Conclusion

To support and provide guidance for local governments in their digital
transformations, as required by the Interoperable Europe Act, this study
provides an in-depth investigation of five mature cases of how local
governments have grown the necessary capabilities to successfully adopt,
develop and collaborate on joint open source software solutions. Such
capabilities can be acquired in different ways depending on the context:

e Internal capabilities, provided directly by the local government, require
substantial and long-term investment but can provide greater control and
opportunity to leverage open source based on the local needs.

e Quasi-internal capabilities involve cooperation with quasi-public
organisations, such as joint stock companies or entities owned or
subsidised by local governments, blurring the lines between internal and
external resources.

e External capabilities can be acquired by leveraging external proxy and
umbrella organisations such as international foundations or national local
government associations. These organisations act as open source
stewards, bringing together local governments and other actors to pool
their resources.

Case studies converge on the importance and need for open source
stewardship as open source projects scales in complexity and across
jurisdictions.

Three types of organisational structures further emerged among community
actors that can support local governments based on their needs, and contextual
settings.

e International foundations play a crucial role in the international growth of
open source projects by providing sustainable governance and
collaborative development.

e National provider-oriented associations are crucial for local governments
interested in reusing existing open source solutions rather than
developing new ones.

e National development-oriented associations, on the other hand, play a
crucial role in developing new open source solutions by pooling
resources and capabilities to address common needs.

The various community-based support structures play a pivotal role in further
limiting dependence on any single actor or source of funding for the open
source projects, which is generally regarded in the literature as key to their
sustainability. Further, they also typically provide a proxy between local
governments and service suppliers who provide the technical resources for
conducting any development and maintenance activities.
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The case studies further align on the importance of these suppliers as most
local governments lack the necessary internal capabilities. Growing and
promoting a sustainable service supplier ecosystem, is therefore a critical
enabler and consideration for local governments, to ensure sustainability of any
open source project itself, as noted by much of the literature reviewed for this
project. As the suppliers possess the necessary know-how and capabilities the
study also emphasised the importance of including the suppliers in the
governance. Meanwhile, it is equally important for local governments to
maintain control of the open source project ensuring full transparency into its
development and guaranteeing compliance with open source norms and best
practice.

Service suppliers come in different shapes, three of which emerged from the
case studies.

e Civil society service suppliers play a crucial role in supporting local
governments with limited resources and capabilities, offering non-profit
development services driven by public interest.

e |ocal government-owned service suppliers enable local governments to
develop open source solutions tailored to their needs, either through
internal departments or co-owned entities.

e Finally, private service suppliers are a traditional source of technical
capabilities for local governments playing a crucial role in open source
projects.

The level of sharing and reuse varies across the analysed case studies —
ranging from internally within a single local government, nationally across local
governments and national governments, to cross-border involving local
governments; and from two to over 20 countries. Enabling and promoting reuse
is, however, not a simple exercise. Modular and flexible design, standardised
interfaces and formats (considering open standards first), and ease of
localisation should be considered from the outset of a project. Enabling an open
and agile collaboration across the community further supports reuse, and more
specifically a collaborative and inclusive development, helping to grow both
adoption and contributions to the open source project.

In summary, the case studies show promise the potential of open source to
enable the growth of interoperable solutions and their cross-border sharing and
reuse. The in-depth case studies and lessons learnt across the cases
demonstrate the importance of growing joint capabilities including both local
governments, community actors, and suppliers. Culture and collaboration are
foundational constructs that need to permeate and connect these actors to
allow for any open source solution to stay sustainable and deliver on its
underpinning expectations.
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Annex A: Interview Questions

e Privacy
o Establish informed consent
e Demographics

o Could you describe your internal role and main affiliation in
relation to [the open source project]? What is your engagement
with [the open source project]?

e Context

o Could you provide the context of [the open source project] from
your perspective?

o Could you describe the main use cases of [the open source
project]? Who are the end-users?

o How does the national and EU policy context (regarding open
source) your organisation impact you? Is the policy context
hindering or benefitting you?

m For example, how did the Interoperable Europe Act impact
you and your organisation?

e Incentives

o What are your main incentives in opting for open source in
general?

m Technical aspects (Customisability potential, security, etc.)?
Monetary?

Presence of advocates?

Autonomy?

Collaboration?

Legal?
m Political?

o How does your organisation use or gain value from [the open
source project]? How are other actors benefitting from it?

o Where is your solution being re-used? Has there been
collaboration to parties outside your organisation? What are their
incentives?

e Development process

o How is the development of a new functionality performed and
structured? What actors are involved and how?

o How do you manage the development process?
m Do you follow agile methodologies?
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m How are the interests of internal and external stakeholders
aligned?

o Who funds the development and maintenance costs? Is public
procurement applied, and if so, how?

e Governance structure

o Who decides what is implemented, and how? How are the
decision makers appointed? Who is consulted?

o How are discussions facilitated regarding requirements definition,
development, testing, release, etc? How are disputes settled?

o Is there a code-of-conduct or similar set of rules in place? How are
they enforced? Are sanctions defined?

e Overcoming challenges

o What challenges have you or the community of actors partaking in
the collaboration experienced in terms of the development and
maintenance activities? Examples to consider/probe:

m Lack of interest by any parties?
Internal resistance, i.e., due to culture?
Availability of resources?

Availability of funding?

Internal expertise?

Training?

m Maturity of open source?

m Absence of standards/certifications?
External support?

Hidden costs?

Integration/Interoperability?

Migration?

Legal?
m Political?

o How would you say these challenges can be addressed?
Examples to consider/probe:

m  Open Source Program Offices?
m Foundations or associations?

o What advice would you give to other organisations in their open
source adoption efforts? What are the best practices to
successfully adopt open source?

e Final thoughts

o Any additional points you would like to discuss that we have not
touched upon?

109



Annex B: Literature Review

Table 1 - Literature summary of the barriers and challenges for open source
adoption

(Glynn et al. 2005)
(Larsen et al. 2004)
Low interest in open source and risk avoidance due to  (Magnusson 2011)
satisfaction with existing systems (Mergel 2021)
(Petrov & Obwegeser 2018)
(Silic & Back 2017)

(Deller & Guilloux 2008)
(Gurusamy & Campbell 2011)
(Petrov & Obwegeser 2018)

(Magnusson 2011)
(Petrov & Obwegeser 2018)

Disinterest in open source due to competitor (Glynn etal. 2005)
behaviour (Petrov & Obwegeser 2018)

Lack of prior exposure to open source or lack of

Lack of interest o ceived need of using open source

Absence of open source advocates

Perception of substantial effort required for adopting

(Magnusson 2011)
open source

(Glynn et al. 2005)
(Gurusamy & Campbell 2011)
(Koloniaris et al. 2018)
(Mergel 2021)

(Petrov & Obwegeser 2018)
(Silic & Back 2017)

Internal resistance to adoption

Adoption (Tosi et al. 2015)
resistance (Yaseen et al. 2020)
(Deller & Guilloux 2008)
Cultural resistance to change (Mergel 2021)

(Petrov & Obwegeser 2018)

(Bouras et al. 2013)
(Larsen et al. 2004)

(Deller & Guilloux 2008)
(Gurusamy & Campbell 2011)
(Magnusson 2011)

(Petrov & Obwegeser 2018)
(Ven & Verelst 2009)

(Yaseen et al. 2020)

(Koloniaris et al. 2018)
Long training required (Robles et al. 2019)
(Tosi et al. 2015)

(Bouras et al. 2013)

(Gurusamy & Campbell 2011)
Difficulty of finding and receiving professional training (Koloniaris et al. 2018)

(Silic & Back 2017)

(Ven & Verelst 2012)

Resistance and lack of support from management

Limited in-house open source competence

Personnel
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Open source
maturity

Comparability

Support

Hidden costs

Integration and
migration

Legal

Difficulties finding skilled personnel or lack of
resources for employing open source specialists

Lower levels of maturity of open source products
leading to increased perceived risk

Lower levels of security management compared to
commercial companies

Limited documentation or low level of documentation
quality

Low levels of user friendliness

Absence  of standards  and

standardisation

open source

Lack of open source product certifications

Difficulty of finding external support

Hidden of high costs for support, maintenance, and
training

Integration issues between open source products and
existing systems

Migration issues towards open source and vendor
lock-in issues

Concerns regarding licensing and intellectual property
rights

Compliance and legal issues

11

(Bouras et al. 2013)
(Gurusamy & Campbell 2011)
(Magnusson 2011)

(Petrov & Obwegeser 2018)
(Silic & Back 2017)

(Bouras et al. 2013)

(Glynn et al. 2005)
(Magnusson 2011)

(Mergel 2021)

(Petrov & Obwegeser 2018)

(Bouras et al. 2013)
(Koloniaris et al. 2018)
(Petrov & Obwegeser 2018)
(Yaseen et al. 2020)

(Gurusamy & Campbell 2011)
(Shaikh 2016)

(Bouras et al. 2013)
(Tosi et al. 2015)

(Magnusson 2011)
(Silic & Back 2017)

(Shaikh 2016)

(Bouras et al. 2013)

(Glynn et al. 2005)
(Gurusamy & Campbell 2011)
(Koloniaris et al. 2018)
(Larsen et al. 2004)

(Petrov & Obwegeser 2018)
(Tosi et al. 2015)

(Ven & Verelst 2009)

(Yaseen et al. 2020)

(Bouras et al. 2013)
(Gurusamy & Campbell 2011)
(Magnusson 2011)

(Silic & Back 2017)

(Tosi et al. 2015)

(Ven & Verelst 2012)

(Bouras et al. 2013)

(Deller & Guilloux 2008)
(Gurusamy & Campbell 2011)
(Magnusson 2011)

(Mergel 2021)

(Petrov & Obwegeser 2018)
(Silic & Back 2017)

(Tosi et al. 2015)

(Glynn et al. 2005)
(Gurusamy & Campbell 2011)
(Holck et al. 2005)

(Mergel 2021)

(Silic & Back 2017)

(Yaseen et al. 2020)

(Gurusamy & Campbell 2011)

(Silic & Back 2017)



Political

Absence of regional laws supporting open source
adoption in the public sector

Difficulties maintaining political support in the public
sector

Bias of government procurement policies towards
COTS

(Tosi et al. 2015)

(Robles et al. 2019)

(Petrov & Obwegeser 2018)

Table 2 - Literature summary of the incentives for open source adoption

Topic Incentives References

Technical

Monetary

Autonomy

Collaboration

Testability

Legal

Customisability potential

Increased security of open source

High level of perceived effectiveness of open source
solutions

Saving costs

Increased autonomy and reduced vendor lock-in

Participation in the open source community

Re-use of solutions and collaboration with other

organisations
Collaboration with joint associations

Rapid deployment of open source projects
Low risk and costs linked to open source projects
Control over intellectual property rights

(Allen 2010)

(Deller & Guilloux 2008)
(Glynn et al. 2005)
(Koloniaris et al. 2018)
(Magnusson 2011)
(Mergel 2021)

(Tosi et al. 2015)
(Yaseen et al. 2020)

(Tosi et al. 2015)
(Yaseen et al. 2020)

(Allen 2010)

(Allen 2011)

(Bouras et al. 2013)
(Deller & Guilloux 2008)
(Koloniaris et al. 2018)
(Magnusson 2011)
(Mergel 2021)

(Tosi et al. 2015)

(Ven & Verelst 2012)
(Yaseen et al. 2020)

(Bouras et al. 2013)
(Deller & Guilloux 2008)
(Yaseen et al. 2020)

(Bouras et al. 2013)
(Glynn et al. 2005)
(Mergel 2021)

(Deller & Guilloux 2008)
(Glynn et al. 2005)

(Viseur & Jullien, 2023)
(Robles et al. 2019)

(Allen 2010)
(Allen 2010)
(Bouras et al. 2013)

Table 3 - Literature summary of the drivers for open source adoption
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Presence
advocates

Personnel

of

Presence of a clear
supporting open source

authority figure

Presence of boundary spanners and open
source champions

Presence of political activism in the public
sector

Availability of open source literate staff

Improved relationship between IT

department and its users

Growing internal talent
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(Van Loon & Toshkov 2015)
(Yaseen et al. 2020)
(
(
(
(

Glynn et al. 2005)

Mergel 2021)

Van Loon & Toshkov 2015)
Ven & Verelst 2012)

(Van Loon & Toshkov 2015)

(Glynn et al. 2005)
(Mergel 2016)
(Yaseen et al. 2020)

(Allen 2010)

(Allen 2010)



Annex C: Interviewees

Table 1 - List of interviewees per case study

Consul . .
Jens Kimmel Coordinator Democracy Consul i i ek o
1 Consul
Foundation
. ) Worked for City of Madrid
Nigus! . Researcher Crgnfle!d Consul when Consul was
Arana-Catania University .
implemented
Andrés Pereira Lead Software Decidim .
. Consul Member of fork project
de Lucena Developer Foundation
IT operation Implements Consul on
John Munro peral COSLA Consul behalf of Scottish local
specialist
governments
.. Head of the . . Interface between City of
Klaus Miiller OSPO City of Munich Consul Munich and Consul
Assistant Implemented Consul for
Miruna Muscan Director of Code for Romania Consul Romanian local
Product governments
Co-Founder & Implemented Consul for
Olivia Vereha Director of Code for Romania Consul Romanian local
Product governments
Sirin Yildiz DIGfiz] S:erwces City of Groningen Consul Former user of Consul
Advisor
Jannis Developer Freelance Digitransit Implemented Digitransit for
Redmann German local governments
Joona Packalén Head c.’f HSL Digitransit Works for HSL, overseeing
Information development of Digitransit
Jaakko Development Service coordinator for
Rintaméki manager mobility Fintraffic Digitransit Digitransit on Fintraffic’'s
data behalf
. Software - . . .
Andreas Tryti architect Entur Digitransit Works with OpenTripPlanner
Benedikt Chief Product . Responsible for Golemio at
Kotmel Officer Operator ICT Golemio Operator ICT
sl Dei Responsible for Golemio at
FrantiSek Hana engineering & Operator ICT Golemio P
Operator ICT
Platform ops
Zbynék Jiracek Product owner City of Prague Golemio Flreeug: owner oi Chellerile 2
City of Prague
Beranek Member of the Member of executive
J " Prague City City of Prague Golemio advisory board for Operator
aromir
Assembly ICT
Thomas Association procuring
W CTO Sambruk 0OS2borgerPC solution on behalf of
ennersten .
Swedish local governments
Executive Association governing
Rasmus Frey Director 0S2 OS2borgerPC solution on behalf of Danish
local governments
Morten CEO Magenta 0S2borgerPC Main service supplier of
Kjeersgaard 9 9 OS2borgerPC
Jan User of Swedish
Johannesson Librarian City of Boras 0OS2borgerPC implementation
(MedborgarPC)
Kristofer User of Swedish
Librarian City of Boras 0OS2borgerPC implementation
Lecander
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Filip Muki
Dobranié¢

Lamija Haracic

Mojca Planinc

Mihec Susnik

Product owner Danes je nov dan

eicel Zasto ne
Coordinator
Director of the
Municipal Ajdovscéina
Administration
Developer Freelance
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Annex D: Case Studies

1. Case Study of Parlameter

The following is a longer version of a case study included in a comprehensive
report titled ‘Open Source Software Adoption and Reuse in European Local
Governments: A Multiple-Case Study,’ available on the OSOR website.

The case study was developed through a combination of secondary research
and 4-6 original interviews with individuals representing the local government,
community and supplier perspectives on the open source project/collaboration.
The insights in the case study were validated through workshops, and specific
findings have been reviewed by people originally interviewed for the case study.
Insights have been pseudonymised in the case study narrative, but the full list of
organisations and individuals participating in the case study can be found in
Annex C of the main report.

Introduction

Parlameter, an open source platform for parliaments, began nearly a decade
ago in Slovenia by the non-profit Danes je nov dan (DJND)?** (translating to
‘Today is a New Day’). DJND began with a simple premise: to provide a more
meaningful way of tracking and comparing the work of parliamentarians. They
built Parlameter to move beyond traditional political measures, which mainly
gauge voting intentions and are more useful to political parties than to voters,
and instead found innovative ways to evaluate parliamentary performance in a
way that directly benefits the public.

Parlameter can be likened to the ‘Google Analytics for the Parliament’ 2°*. The
project digitalises transcripts and voting records for parliaments and has, over
the years, evolved into a comprehensive analytics platform for tracking
parliamentary performance. It provides details of parliamentary activities, such
as how members vote, their meetings, and so on. Furthermore, it handles
transcripts and voting records from their collection to visualisation and
publishing, providing a complete solution for any organisation aiming for full
transparency and digitalisation of sessions®®.

Parlameter is composed of four open source components: Parlacards,
Parladata, Parlasite, and Parlassets®®. Parlacards provide embeddable cards
for Parlameter, while Parladata serves as the core data system. Parlasite
includes EJS templates and a server for hosting the Parlameter website, and
Parlassets consists of static assets for the frontend. Notably, Parlasite and
Parlassets are licensed under ‘The Unlicense’,?®” a template that disclaims

2% |Interview with Danes je nov dan

29 |bid.

2% parlameter. (n.d.). Parlameter — Making politics transparent. Available: https://parlameter.org

2% Danes je nov dan. (n.d.). Parlameter — parlanode component renders cards and makes them shareable and

embeddable. Available: https://github.com/danesjenovdan/parlameter
27 Unlicense.org. (n.d.). Unlicense Yourself: Set Your Code Free. Available: https:/unlicense.org
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copyright interests and dedicates the software to the public domain. This licence
combines a copyright waiver inspired by the public domain SQLite project with a
no-warranty statement from the MIT/X11 licence.

Parlameter initially started as a volunteer-driven initiative focused on monitoring
the Slovenian parliament, and the first integration happened in 2016%%. It
eventually expanded to other countries as well, including Croatia and Bosnia
and Herzegovina. With venture funding, the project transitioned to full-time work
under the non-profit organisation DJND, which is a non-profit and independent
private organisation established in 2013%°. By utilising digital technologies and
developing campaigns, it promotes participation in democratic processes and
civic action, fostering a more just, open, and inclusive society*®. As Parlameter
was initially developed by volunteers, their first major funding for the
organisation itself came from the Google Digital News Initiative®'. This funding
enabled some team members to leave their jobs and work full-time on
Parlameter and other projects in DJND3,

Having successfully expanded from Slovenia to other countries, driven in part
by the need to secure funding, Parlameter is a successful example of
cross-border sharing of open source, mediated by a civil society organisation
and across multiple levels of government. Despite some setbacks in Poland and
Ukraine, the project works in a number of countries, relying heavily on local
partners, particularly civil society organisations who track the activities of these
parliaments and can ensure the access, accuracy and relevance of data®*®. For
the local councils, such work is often considered both too expensive or not
possible due to the expertise required®”. It's clear that for a Parlameter to
succeed in any country, local expertise and oversight are essential.

Key Stakeholders

Danes je nov dan: Danes je nov dan is a non-profit and independent private
organisation, established in 2013, that uses digital technologies and develops
innovative campaigns for participation in democratic processes and civic action.
The goal of the non-profit is to make society more just, open, and inclusive.®®.
The organisation is the main service supplier behind Parlameter.

Zasto ne: Citizens’ Association Zasto ne (‘Why Not’) is an organisation working
to create a safe, healthy, active, efficient, and responsible society in Bosnia and
Herzegovina for citizens, civil society and government representatives. It does
so by promoting political accountability, strengthening civic activism, and using
new media and technologies, in collaboration with civil society organisations,
other groups, and individuals®®. Zasto ne is partnering with DJND to integrate

2% Danes je nov dan. (n.d.). Parlameter — Projects. Available: https://danesjenovdan.si/en/projects/?projects=parlameter
29 |nterview with Danes je nov dan

300 Danes je nov dan. (n.d.). About — Danes je nov dan. Available: https://danesjenovdan.si/en/about/

301 Interview with Danes je nov dan

302 |bid.

%03 |bid

304 |bid.

305 Danes je nov dan. (n.d.). About — Danes je nov dan. Available: https://danesjenovdan.si/en/about/

306 Zasto ne. (n.d.). About Us — Citizens’ Association “Zasto ne (Why not)”. Available: hitps://zastone.ba/en/about-us/
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the Parlameter platform with Zasto ne’s Javna Rasprava platform®’. This
platform leverages an established system to improve citizen engagement,
streamline access to parliamentary data, and foster greater transparency and
interaction between citizens and decision-makers3®,

Ajdovsé€ina Municipality: This Slovenian local government collaborated with
DJND to integrate Parlameter as a tool for analysing decision-making data
within the local government council, which is the highest governing organisation
at the local level. Beyond examining council members' voting records, the
system also provided insights into their meeting attendance, submitted
questions, adopted legal acts, and other legislative activities>®.

DJND Volunteer Community: Organised and coordinated by DJND, many
operations of Parlameter rely on a volunteer-based approach, particularly
involving a community of developers and individuals from diverse backgrounds
who work in a ‘democracy of action’ manner. These developers are often
professional programmers who are sympathetic to the cause of DJND and
occasionally seek opportunities to contribute meaningfully to society. When they
identify a long-standing feature that interests them, they request to work on it,
and the task is then assigned to them while the team waits for the ticket to be
completed®'°.

Detailed Findings

Adoption and use

Over time, Parameter has expanded to several Slovenian local governments.
For example, in Ljubljana, it was first adopted at the local government level on
January 18, 2022, to monitor the activities of the Ljubljana City Council. It was
also adopted in 2022 in Hrastnik, Lendava (in partnership with the local media
outlet Lendavainfo)®'", and in Ajdov&cina. Over time, the platform expanded to
include the parliaments of Croatia and Bosnia and Herzegovina as well, in
September 2018 and April 2019, respectively. Efforts were also made to
implement the system in Poland and Ukraine, but these were eventually
discontinued due to challenges in adapting the platform to the local political
contexts.

The use of Parlameter varies depending on the specific contexts, particularly
regarding political perceptions and the level of involvement from the local
government council, which typically centres around data exchange3'. For
instance, while many local governments need local civil society organisations to
provide essential data for the solution, this was not the case in Ljubljana. This

307 Interview with Zasto ne

308 Zasto ne. (n.d.). About Us — Citizens’ Association “Zasto ne (Why not)”. Available: https://zastone.ba/en/about-us/

309 Interview with the Ajdovscéina Municipality

310 Interview with Danes je nov dan; Interview with Volunteer Contributor

3" Novak OnLine, Leon Novak s.p. (n.d.). Lendavainfo — Lendavska informativna stran. Available:
https://lendavainfo.com

312 Interview with Danes je nov dan
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means that DJND does a lot of work to adapt Parlameter to the needs of local
contexts, particularly in consideration of political and cultural factors.

This also gives DJND a lot of control over what happens in each local
government they work with, which can give them outsized control as a vendor
and reinforce dependency. According to the interviewee from DJND: ‘For other
municipalities, we always work in cooperation with the municipality or a local
organisation, because municipalities don't publish data in a way that would
allow us to just absorb, transform and display it. [...] Ljubljana already has very
good data. So we don'’t really need the municipality to participate with us in any
way. We manage the parliamentary affairs for Ljubljana completely on our own.’
313 However, he also pointed out that despite initial enthusiasm and support for
the use of Parlameter, the political interest in the solution eventually shifted, with
no clear explanation provided for the change in perspective.

Development and maintenance

The Parlameter system's flexibility allows it to be tailored to local needs, though
the quality of data across local governments varies, with some requiring
substantial customisation. For example, in Ljubljana, the high-quality data
enables DJND to maintain the local instance with minimal cost. However, local
governments with lower-quality data require more manual processing, and local
civil society organisations may step in when local governments show limited
interest in developing the platform. These situations frequently require
significant manual effort and, in some cases, financial support for data
processing, depending on the local organisation. This combination of
challenges complicates maintenance and monitoring, ultimately jeopardising the
platform's long-term sustainability®'*.

Local governments and parliaments working with Parlameter frequently request
new features from DJND to help streamline these processes, but it requires a
lot of effort and depends heavily on the local context and requirements.
Parlameter’s new features are often developed by first customising the platform
for individual local governments, with these improvements later shared more
widely. Local governments request updates to their Parlameter after noticing
useful features implemented in neighbouring areas. DJND takes the lead in
coordinating these efforts, noting that: ° we do communicate with
municipalities that whatever development we're going to do for them is going to
be useful for everyone else.’ *'° These features are then generalised and shared
across all instances of the platform.

The features and the general technical viability of Parlameter rely solely on
DJND as the main service supplier. The development process is collaborative,
with contributions from a small but engaged community of developers.
Communication primarily happens through Slack, and long-term development
depends on the interest and commitment of contributors. Short-term

313 bid.
314 Ibid.
315 Ibid.
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development tasks are typically handled by paid employees at DIJND. The local
governments take the role of the user benefitting from the platform's continuous
improvement, such as from regular updates and enhancements at no additional
cost. Additionally, using the platform provides local governments with
better-structured data and better transparency towards their citizens, which they
are prepared to share with Parlameter. Says one interviewee: ‘Municipalities are
very happy for the developments, and they are also very happy that now they
have this data in a structured way and they can use it in different places as
well.’ 316

Most developers for the platform come from the tech industry, and they are
volunteers. Local governments rarely employ developers themselves. While
some IT staff at local governments may have the technical skills to deploy
Parlameter with limited support, this is uncommon®’. The interviewee from
DJND mentioned: ‘When we talk about developers, we usually talk about
people who have a job as a programmer somewhere. And now and then, they
would like to do something useful for society. So they show up, and if they find a
long-standing feature that is interesting to work on, they request to work on that.
Then we just assign this to that person, and we wait for the ticket to be finished.’
318 However, this approach is designed for ‘long-term, more complex
developments’ rather than urgent tasks with tight deadlines and specific
budgets allocated by a local government for immediate implementation.

Funding and sustainability

DJND operates as a non-profit organisation, following a model where no profits
are distributed to members or owners, as such distributions would be heavily
taxed. The organisation currently employs seven full-time staff members and
three part-time contributors. Acting as the sole maintainer and de facto
coordinator of the Parlameter community, DJND also facilitates a community of
developers, mostly employed in larger tech companies, who contribute to the
project in their spare time, motivated by the social good and societal impact of
the project™®.

Funding for Parlameter — and the work DJND does on Parlameter — primarily
comes from international sources, with around 3% coming from direct
donations®®. For example, Zasto ne, the Bosnian and Herzegovinian NGO that
is partnering with DJND, mentioned that they have a contractual relationship
with DUND where they typically fund all the activities they are involved in. One
interviewee from Zasto ne underlined that: ‘We usually fund all the activities that
we are doing, and we also have a part of the budget that is shared on the
development of the website (...) We mostly provide the budget for those things,
and the DJND covers the development and other costs of technical issues.’ %'

316 |bid

317 Interview with Danes je nov dan; Interview with the Ajdovi¢ina Municipality; Interview with Zasto ne
318 Interview with Danes je nov dan

319 |bid.

320 |bid.

32! Interview with Zadto ne
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Initially, DJND's first major funding came from the Google Digital News Initiative,
which allowed the organisation to create a payroll and have employees.
Speaking to the significance of this funding, one of the volunteers DJND noted
that: ‘Part of the funding supported impactful community projects designed to
address local issues and potentially go viral, while the rest sustained the
organisation itself. (...) About ten years ago, the group sustained itself by taking
on commercial Python projects during funding gaps to keep operations running.
Members pooled resources, sharing projects to cover expenses and continue
their unpaid, impactful local initiatives.’ 322

Moreover, the initial local government installations of Parlameter were funded
through a public call financed by an international organisation. DJND opted for
international funding®* For other local governments, costs are incurred for the
labour involved in setting up and hosting the instance, but a significant amount
of work is provided free of charge®?*. The costs for implementing Parlameter are
generally low, often falling below the threshold for public tenders. This enables
local governments to select DJND without the need for a competitive bidding
process, and also allows for agile development and more direct collaboration
with DJND?*?°.

In Slovenia, while there is no collaboration or joint procurement between local
governments, neighbouring municipalities often adopt the system after one
takes the initiative®?. To that, the interviewee from DJND explained: ‘There is
this chamber of commerce-like organisation of municipalities in Slovenia called
the Society of City Municipalities... [l]t is effective in promoting knowledge
sharing among municipalities. However, based on our conversations with them
over time, they appear to face challenges in coordinating larger collaborative
efforts, such as organising joint orders for multiple Parlameters or participatory
budgets. This capability has not been evident in our experience.’ **’ The latter
statement has also been confirmed by the interviewee from Ajdovs€ina
Municipality, which proposed the implementation of inter-local government
administrations®?® for handling such matters.

Governance and organisation

The community of Parlameter contributors consists of around 50 members,
many of whom are motivated by the social good and societal impact of the
project. DJND is there to coordinate the volunteers, accept their requests to
work on certain aspects of the platform, and organise their communication.
According to one of the volunteer contributors of DJND: ‘Danes fosters an
environment where everyone matters and can contribute based on their skKills,
whether it’s building websites as a software engineer or writing short monthly
updates as a volunteer. Every contribution counts if it aligns with the shared

%22 |nterview with Volunteer Contributor

32 |nterview with Danes je nov dan; Interview with Volunteer Contributor
324 Interview with Danes je nov dan

325 |bid.

32 Interview with Danes je nov dan; Interview with Ajdov¢ina Municipality
327 Interview with Danes je nov dan

328 Interview with Ajdov3éina Municipality
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vision and makes a difference. It's about creating something meaningful
together.’ 3%°

Volunteers often take responsibility for deploying and operating the platform.
They also collect and process data from local governments, as well as the
system to fit the local context®*°. The work of the volunteers, and especially the
local ones, helps identify inconsistencies and data quality issues, which ideally
should be addressed at the source. In the words of the interviewee from DJND:
‘These volunteers aren’t just programmers; they can be testers, designers,
illustrators, or anyone contributing to the project. A significant effort goes into
verifying data. Many people use Parliamentary resources in their daily lives,
whether for research or simply out of interest in politics. When they spot errors
in transcripts, they report them to us.’ '

The governance of Parlameter is open, with decisions made collaboratively by
the community, often referred to by the community as ‘Democracy of Action’.
While new features can be freely implemented as long as they do not interfere
with the core functionality of the platform, larger changes require broad
community consensus. The community maintains a positive culture, with most
members being friends, fostering collaboration, and reducing conflicts®*2. On the
other hand, most of the topics are too technical and specific to allow for different
opinions that can lead to a conflict. The high technical barrier to entry reduces
the likelihood of general conflict and ensures that any disagreements are more
likely to be limited to specific, niche cases. Additionally, some complex features
may need to be postponed until the necessary resources or conditions are in
place for their development3®,

The community, the users and the rest of the stakeholders of Parlameter can
influence the project based on their needs. From both the point of view of the
Ajdovscina Municipality and Zasto ne, the governance of the platform was
largely managed by DJND. While the local government has limited influence on
the platform’s overall direction, it provided valuable feedback during the
implementation process**. On the other hand, Zasto ne has a strong say in
major decisions because they have their platform integrated with Parlameter,
and thus they have significant influence specifically over the appearance and
structure of the platform, as well as the overall direction of their local instance®®.

329 Interview with Volunteer Contributor
330 |bid

331 Interview with Danes je nov dan

332 |bid.

333 Ibid.

334 Interview with Ajdovséina Municipality
335 Interview with Zasto ne
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Lessons Learnt

1. Without effective capacity-building, those benefiting from a service
supplier’s services risk becoming passive users, disengaging
entirely, or failing to utilise the solution, rather than becoming
active contributors.

The Parlameter study cases show that although the users, such as the local
councils, find the platform particularly useful for searching and accessing their
statements®*. There are no upstream contributions to the platform from their
side®¥. In Ajdovséina, the platform analyses local government council activities,
including voting patterns, attendance records, questions raised by council
members, and adopted legal acts. This adaptation allows the platform to
enhance transparency by providing citizens, journalists, and researchers with
detailed insights into decision-making processes. It enables comparisons
between local governments, fostering interoperability, transparency,
accountability and collaboration among local governments33,

All the technical developments are managed by DJND through user feedback
and requests®®®, specifically national/local parliamentarians and their respective
parliaments. This can turn beneficiaries into passive users and not contributors,
which in turn limits the potential that open source collaboration can offer.
Moreover, Parlameter's operations in the local government of Lendava came to
a halt due to a lack of funding, which in turn led to insufficient resources to
support the local contribution to a private cooperative of journalists responsible
for upstream work34.

In this way, local adoption of open source solutions should not be treated only
as a tool, but as a chance for collaboration and for the development of
cost-effective solutions that are customisable to local needs.

2. Adapting a solution for local-level use often requires close
collaboration with local partners; otherwise, the solution can stop
its operations. However, those same partners, depending solely on
the initial development team for all technical aspects of integration
and maintenance, create long-term sustainability challenges.

In the case of Parlameter, the local collaborator’s role focuses on voluntarily
providing data and reviewing content, while DJND manages all technical and
development aspects. While Parlameter also shows how open source can be
adopted in low-capacity contexts (e.g. locations where the capacity to
customise, implement, and maintain open source code and solutions), with civil
society organisations serving as important bridge-builders, the flip side is that it
creates a sort of dependency for development of new features and tailoring
them to their needs and contexts. The expansion of Parlameter to Poland was

338 Ibid.

337 Interview with Danes je nov dan

338 Interview with Ajdovséina Municipality

339 Interview with Ajdovséina Municipality; Interview with Danes je nov dan
340 Interview with Danes je nov dan
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cut short because there was no local contributor, and the work effort could not
be handled by DJND3**'.

Relying solely on the initial development team for all technical aspects of
integration and maintenance poses a significant challenge. This approach often
results in a lack of expertise on the user side, which can, in turn, lead to an
increased workload for the developers/service suppliers. As a result, while the
local collaborator bridges the gap in data collection and addresses the lack of
proper documentation of parliamentary activities that is needed for Parlameter
to operate, it is not empowered or well-equipped to contribute that knowledge
back upstream, particularly in terms of technical development. Feedback from
the general collaborators (Zasto ne, Ajdovsc€ina) of DJND is incorporated into
the platform3+2.

However, both for the use case of Parlameter in Bosnia and Herzegovina and
for its local use in Slovenia, the technical development of the platform relies
only on DJND**®. This can lead to overwork of both the volunteers and the
developer team, and it also showcases the lack of IT expertise from the
government side. Potential future sustainability challenges should something
stop the operations of DUND as a service supplier. As a non-profit, their services
are not extortionate, and thus, they could disappear over time, leading to the
choice of a proprietary solution from the users.

3. Local governments struggle with both the capability to implement
and the ability to adapt to the technological demands of open
source software, and might benefit from a model that allows them
to share resources.

The Parlameter case study shows that in Slovenia, smaller local governments
often lack the resources to implement the system independently and rely on
larger local governments for support, which limits the potential for collective
innovation®“. This also hinders the ability to tailor the system to their specific
needs, as they must adhere to the customisations preferred by the larger local
government. There is also a cultural mismatch, as local governments in general
are not accustomed to prioritising long-term sustainability of the solution.

Instead, they tend to expect one-time purchases for services rather than
committing to ongoing expenses such as hosting, domain registration, and other
recurring costs®*°. Additionally, political differences within local governments can
limit the adoption of new technologies and disrupt the contribution to the stable
governance of the solution. For example, in Ajdovs¢ina, some council members
questioned the platform’s purpose and necessity, expressing scepticism, and in
Ljubljana, the support for the solution stopped because of fear that it would be
used as a tool against the current mayor®.

341 Ibid.

342 Interview with Danes je nov dan

343 Interview with the Ajdovécina Municipality; Interview with Zasto ne Ne
34 Interview with the Ajdovs&ina Municipality

345 Interview with Danes je nov dan
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124



Another factor that can undermine the governance of the solution is the lack of
coordinated action and maturity within the local government. One of the main
challenges for Parlameter was shifting public and governmental mindsets
toward transparency and collaboration, and persuading decision-makers — like
mayors and councils — rather than solving purely technical problems®’.
Moreover, despite the presence of local government associations, in Slovenia,
there is no collective procurement model for services like Parlameter. As a
result, each local government generally makes its own decision to adopt the
platform independently, creating inefficiencies when scaling the system.

For example, the implementation process in Slovenia was marked by
fragmented collaboration between the local governments. Ajdovs§¢ina moved
forward independently, without engaging with other local governments, despite
being aware of Parlameter’s adoption in Ljubljana and Medvode. This isolated
approach missed opportunities for knowledge sharing, resource pooling, and a
more coordinated, cost-effective implementation®®. Some forms of local
government cooperation were limited between neighbouring local governments
or those of similar size, which can share resources and collaborate to overcome
challenges.

These challenges show that local governments have an opportunity to improve
by identifying common problems and seeking solutions that delegate
implementation to inter-local government administrations. Such administrations
can manage tasks for multiple local governments and receive co-funding from
the state. Moreover, to further foster transparency and accountability in their
joint efforts, local governments can work with national anti-corruption
organisations. Transparency and accountability in these joint efforts can also
create a trusting relationship between local governments.

4. Adopting open source solutions in local governments can
sometimes be challenging due to users’' unwillingness or inactivity
in contributing effectively to the solution. However, the constant
use of the solution can positively impact users' maturity.

The sustainable adoption of Parlameter depends on user contributions. To avoid
extra workload for DUND or community volunteers, local governments should
ensure that data is properly processed after each council meeting. This requires
cultural and managerial changes, both technically and in internal processes.
These changes can be costly and challenging, and often lead to resistance to
change. Nevertheless, the interviewees from DJND and one of the volunteers
confirmed that, through using the solution, local governments have become
more mature in how they interact with Parlameter and manage their internal
processes related to its adoption and use. For example, many local
governments have, over recent years, improved their file organisation to better
integrate with Parlameter.

347 Interview with a volunteer contributor to Danes je nov dan
348 |bid.

125



A key challenge in implementing Parlameter is data collection, which is
essential for the platform's functionality and for the development team at Danes.
The lack of local responsiveness presents significant obstacles during
implementation®°. For example, the council members of the Ajdovscina
Municipality were slow to provide essential data, such as photos and personal
details, which delayed the progress and development of Parlameter. From a
personal experience point of view, it was also very difficult to come into contact
with representatives of the local government and parliamentary users for this
study. This slow response also highlights a broader issue: the lack of in-house
IT expertise within parliaments and local governments, along with scepticism,
limited enthusiasm, and a lack of understanding of the platform’s benefits in
government3®,

Additionally, for the use of Parlameter in Bosnia and Herzegovina, data
collection and organisation are also common bottlenecks, often exacerbated by
limited internal capacity. More specifically, one of the biggest challenges in
using the Parlameter in Bosnia and Herzegovina is the absence of open data
formats and the disorganised structure of the country’s official parliamentary
website®*'. Nevertheless, as the government becomes more digitally savvy
through the usage of technology, both the culture behind open source software
and the collaboration between local governments and the Parlameter

developers are improving®?.

2. Case Study of OS2borgerPC and MedborgarPC

The following is a longer version of a case study included in a comprehensive
report titled ‘Open Source Software Adoption and Reuse in European Local
Governments: A Multiple-Case Study,’ available on the OSOR website.

The case study was developed through a combination of secondary research
and 4-6 original interviews with individuals representing the local government,
community and supplier perspectives on the open source project/collaboration.
The insights in the case study were validated through workshops, and specific
findings have been reviewed by people originally interviewed for the case study.
Insights have been pseudonymised in the case study narrative, but a full list of
organisations and individuals participating in the case study can be found in
Annex C of the main report.
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Introduction

OS2borgerPC3**® and MedborgarPC®** are open source operating system
solutions implemented in public spaces, notably libraries and citizen service
centers. Adoption has been strongest in Denmark, where approximately 50
local governments use OS2borgerPC, while MedborgarPC — recently launched
in Sweden - still has only a few local governments as users. While most local
governments organise through OS2 and Sambruk, a Danish and a Swedish
municipal association respectively, hosting and operational contracts are
contracted directly with the service suppliers, where Magenta stands out as the
main supplier.

Magenta serves as the primary developer and maintainer of the system on
behalf of the local governments in Denmark and Sweden, who mostly
collaborate through OS2 or Sambruk, respectively®***. Some development is also
procured directly by local governments from Magenta, which today has two
developers more or less dedicated to the project. The development model has
been a source of tension in Denmark, where disagreements between OS2 and
Magenta on a potential lock-in situation and transparency in development
processes have resulted in a temporary code freeze from OS2 while Magenta
continues to develop on a fork with direct relationships with a number of local
governments. The Swedish local municipalities have, through Sambruk,
continued their development of specific features outside of the ongoing
tensions, in collaboration with Magenta.

The governance of OS2borgerPC (the Danish version) is formally centred on
OS2, yet with some parts de facto centred on Magenta. It is, in essence, a
packaged version of the open source operating system Ubuntu®**, enabling
visitors to use public library PCs in a safe yet easy way through a custom and
simplified interface. MedborgarPC (the Swedish version) is supported by
Sambruk, in more direct collaboration with Magenta. MedborgarPC provides the
same core software system®’, with some key operational and organisational
differences in how they are managed and deployed in Sweden, as well as some
necessary localisation efforts®s.

Funding for OS2borgerPC or MedborgarPC is largely centralised through OS2
or Sambruk for the Danish and Swedish local governments, respectively. Local
governments can also procure directly from a service supplier like Magenta,
which has reportedly become more common since tensions emerged between
OS2 and Magenta on the development and maintenance efforts of the
project®®. Tensions centre around a wish from OS2 for multiple suppliers, and
separation of services (development, maintenance, hosting, support) in
contracts, while Magenta is calling for increased bundling of services and a limit

33 082 - Offentligt digitaliseringsfeellesskab. (n.d.). 0S2borgerPC. Available: https://www.os2.eu/os2borgerpc

354 Sambruk. (n.d.). MedborgarPC — Publika datorer. Available: https://sambruk.se/medborgarpc/
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356 OS2borgerPC. (n.d.). OS2borgerPC Server Image Documentation. Available:
https://os2borgerpc-server-image.readthedocs.io/en/latest/

%7 Sambruk. (n.d.). MedborgarPC — Publika datorer. Available: https://sambruk.se/medborgarpc/
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on the number of suppliers involved. Vendor independence and the need for
sustainable business models are driving the two sides.

Key Stakeholders

0S2: OS2 is a Danish municipal association focused on enabling its members
to initiate and collaborate on common software solutions, mainly in the form of
open source. The association today manages 28 projects, with a secretariat
providing support*®. In the OS2borgerPC project, they hold the copyright and
governance but have faced challenges in exercising the latter due to a variable
focus of the involved local governments, leading to increased bilateral
agreements between Magenta and local governments®*'. They have recently
pushed for more service supplier independence and transparency in
development processes.

Sambruk: Sambruk is a Swedish collaboration of about 150 members, primarily
local governments, that co-create and co-maintain digital resources®?. Similar
to OS2, they operate on a membership model that leverages fees paid by local
governments, based on their population size per project®*®. In the MedborgarPC
project, they work directly with Magenta as a service supplier while ensuring
open source principles are maintained. They have contributed to the project
through Swedish translation and funding new features like SMS authentication
and appointment booking integration®®*.

Magenta: Founded in 1999, Magenta is the primary service supplier for both
OS2borgerPC and MedborgarPC. Magenta was part of founding OS2 on the
service supplier side and developed the original system based on a request
from Aarhus Municipality. They provide the solution as a SaaS offering, handling
development, security, and maintenance. They currently serve a large number
of the Danish local governments and have expanded to serve Swedish local
governments through collaboration with Sambruk. Recent tensions have
emerged with OS2 over governance and development control.

Boras Public Library: Boras City Library**® — located in Boras Municipality,
Vastra Gotaland County, Sweden — transitioned to MedborgarPC after years of
using Netloan, an expensive and outdated library computer management
system®®. The library connected with Sambruk through another software project
and discovered MedborgarPC as a cost-effective open source alternative®’.
The implementation has been largely successful, with MedborgarPC proving
significantly faster. Boras covers about 50% of the shared costs and sees the
shift to open source solutions as financially advantageous despite the initial
investment and the need for enhanced technical skills among library staff®.

30 OS2 - Offentligt digitaliseringsfeellesskab. (n.d.). In English — OS2. Available: https://www.0s2.eu/in-english
%1 Interview with OS2

%2 Sambruk. (n.d.). Sambruk — Kommunal verksamhetsutveckling. Available: https://sambruk.se/
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35 Boras TME. (n.d.). The City Library — Borés. Available: https://boras.com/en/experiences/the-city-library/
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Detailed Findings

Adoption and use

OS2borgerPC, the seed of which was created over 15 years ago, originated in
the City of Aarhus. The city laid the foundation for the system through the
largesse of an IT system, which had an outsized mandate to innovate and do
what it wanted*®. Since then, the system has grown and expanded as an open
source collaboration between local governments, in coordination with the OS2
association and service suppliers like Magenta®™°.

Today, in Denmark, approximately 50 local governments are customers of the
solution, either by participating through OS2 or operating outside the
association’s framework. Each of the local governments participates in the OS2
in different ways, working with a service supplier (e.g. Magenta) directly or
working in a more coordinated way through OS23"".

In Sweden, the adoption is more recent, with two local governments actively
using the system and several others showing interest*’2. To onboard local
governments to the system more quickly, Sambruk worked directly with
Magenta, the same service supplier who was working with local governments in
Denmark®?. One example was the Boras City Library®”*. Speaking to the
experience of adopting the solution, one interviewee noted: ‘When we just
looked at the numbers and everything like that, we saw this might be an
opportunity to [adopt a solution] much cheaper than having the [proprietary
system] NetLoan. [...] That's the strength of open source.’ 3"®

Denmark has a longer history of open source at the municipal level than in
Sweden. Sambruk was more of a traditional municipal association, and its
engagement with the world of open source IT has been a relatively recent
development®®. ‘Since I've been working in the Swedish municipality for a
number of years, we never used open source. That was more or less banned
there [...] It [just] wasn't a big deal in Sambruk. They didn't talk a lot about open
source stuff.” 3"’

Development and maintenance

Magenta serves as the primary developer and maintainer of the system on
behalf of the local governments in Denmark and Sweden, who mostly
collaborate through OS2 or Sambruk, respectively®’®. Some development is also
procured directly by local governments from Magenta, which today has two
developers more or less dedicated to the project.

369 Interview with Magenta
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The development model has been a source of tension in Denmark, where OS2
has pushed for more service supplier independence and transparency in
development processes®®. OS2 describes how they: ‘... have tried to make sure
that the project was actually reusable by anyone and not only by contacting
Magenta [the current vendor]”. They further noted how: “.. it's basically minor
technical stuff that you would expect from any open source project.” OS2 further
adds “our vision has always been [...] that the project is ‘real open source’, so
any vendor or anyone can download it, install it, start using it, and start
contributing to the project. And that wasn't the case.” Magenta, on the other
hand, disagrees, noting that reuse is possible but that certain technical
capabilities are required, which some local governments may not necessarily
possess®?. In these cases, suppliers such as Magenta can provide support.

Recently, there has been a freeze on the main codebase while these issues are
being resolved by a second service supplier, with Magenta continuing
development in their own fork of the project®®'. That said, the development of
the Swedish version, MedborgarPC, has contributed new features such as SMS
authentication and appointment booking integration. ‘Magenta would gladly
cooperate, | think, around new features. And we have had conversations with
them [to] develop SMS and booking facilities, but no municipality in Denmark
has shown an interest, as far as | know, to use that functionality.’ 32

Funding and sustainability

Funding for OS2borgerPC or MedborgarPC is to a large degree centralised
through OS2 or Sambruk for the Danish and Swedish local governments,
respectively. Local governments can also procure directly from a service
supplier like Magenta, which has reportedly become more common since the
tensions increased between OS2 and Magenta on the development and
maintenance efforts of the project®®.

The association model works similarly for OS2 and Sambruk, though there are
some small differences. For local governments organised through OS2 and
Sambruk, a base membership fee is provided to the respective associations®.
An additional fee is provided per solution that a member's local government
chooses to adopt. In OS2, the fee is based on the number of inhabitants, while
in Sambruk, the fee is based on the number of instances of MedborgarPC used
per local government. Those local governments in Denmark that are not
organised via the OS2 fund development directly through Magenta®®.

On the OS2 side, the joint funding model for OS2borgerPC is focused on
development and maintenance costs, while subscription services are managed
directly between the local governments and the preferred service supplier®.

379 Interview with OS2; Interview with Magenta
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There is a preference from the association for a transparent pricing structure of
how funds are allocated between development, maintenance, and services®’.
The project achieved financial sustainability after about three years, when it had
enough clients to support two full-time developers®®. Current challenges include
balancing service supplier sustainability with municipal cost expectations and
ensuring transparent allocation of funds between different aspects of the
service3®°,

For Sambruk, the relationships remain stronger with Magenta. Sambruk
supports local governments working with Magenta on feature development,
maintenance, and customisation®®. ‘It was the easy way to go, and they had a
quite fair pricing model. It was a no-brainer for me anyway to go [with Magenta].
But if they had been expensive or so, then we might have considered doing a
procurement of another vendor instead.’ 3’

On the service supplier side, Magenta prefers a funding model from the local
governments that incorporates continuous development and maintenance costs
with the SaaS subscription. A lag in procurement requests from local
governments on development and maintenance implies a risk of the number of
resources being dedicated to the project. The sustainability and quality of the
project, by extension, come at risk due to the lack of continuous maintenance

and oversight, and competing solutions taking root>®,

Governance and organisation

The governance structure of OS2borgerPC and MedborgarPC is both complex
and multifaceted, incorporating OS2, Sambruk and Magenta from different
perspectives. In Denmark, a de facto dual governance structure is emerging
with OS2 and Magenta facilitating and orchestrating two parts of the community
of local governments, which overlap to a certain extent 3%,

From OS2’s side, the OS2borgerPC project follows OS2’s standardised
governance model that they have refined through the years and applies to all of
their open source projects®*. A technical steering committee performs and
facilitates the collaborative requirements engineering process and procures the
development and maintenance activities accordingly from the service
suppliers®*. Amounts are generally below thresholds, which is why direct
procurement can be applied, hence**. From Magenta’s side, they serve as a
focal point for its customers, coordinating requests and development efforts.
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A transfer of local governments from the auspices of OS2 to Magenta is
attributed to a period of inattention from the local governments involved in
0S2’s governance structure. Today, the governance for OS2borgerPC has
reportedly been revitalised, including a dedicated project coordinator helping to
facilitate the collaboration.

Between the two factions, differences relate not just to financial matters, but
also to issues of choice and autonomy in response to the governance of the
solution itself. There are differing views over how contracts are procured and
the existence, or lack thereof, of exit strategies for local governments that would
like to change how the solution is leveraged, developed, or maintained®".
Sambruk, by comparison, has a more straightforward relationship with Magenta,
operating primarily through a service supplier-client model while ensuring open
source principles are maintained®®. In Sweden, governance is facilitated
through Sambruk and its technical coordinators, who maintain communication
with concerned members. The engineering requirements were coordinated with
Magenta, and the necessary activities were procured accordingly.

The cross-border collaboration lacks formal governance structures, relying
mainly on service supplier-mediated coordination. The unique tripartite
relationship between OS2, Magenta, and Sambruk creates some complicated
dynamics for the cross-border collaboration, given that there is no formal
organisation or mechanism for facilitating it. One interviewee noted: ‘My
intention [has been] that we should have a couple of meetings a year in order to
synchronise what we are doing and what they are doing. That hasn't actually
happened to a very large extent because [...] Magenta has been doing what
OS2 has been saying to them to do. And Magenta has also been doing what we
have said to them to do. And they have merged the code in there.’ **°

In effect, in this relationship, Magenta becomes the hub for developing and
maintaining OS2borgerPC, while the governance is managed in clusters of OS2
and Sambruk, as well as directly by single local governments through bilateral
direct contacts with Magenta. This seems to be working for now, but there are
questions about the long-term sustainability of the model, especially if local
governments in other countries or jurisdictions become interested in developing
their own business models for customising and maintaining the solution at the
local government level.

Lessons Learnt

1. Local governments should continuously check and review relevant
projects to ensure compliance with open source principles and
avoid potential lock-in effects.

The case of OS2borgerPC and MedborgarPC illustrates the real and sometimes
challenging realities PSOs face when maintaining and improving open source

397 Extrapolated from: Interview with OS2; Interview with Magenta
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code over time. In the case of OS2borgerPC, OS2 identified concerns at a late
stage, prompting them to contract a second supplier for a code review*®. This
move led to longer-term tensions between Magenta and OS2, the main service
supplier, highlighting the importance of transparent and recurring reviews to
build mutual trust and prevent misunderstandings. Such practices also support
a more balanced competitive landscape by encouraging accountability and
ensuring software sustainability, while addressing risks of dependency on a
single service supplier.

Local governments should generally strive to retain some technical expertise
(internally or through collaborations such as OS2 and Sambruk) and introduce
regular checks and reviews of open source projects to ensure adherence to
open source principles and good practices in open source software engineering.
Over time, this may help to improve code quality and prevent service supplier
lock-in.

2. Procurement should consider market size and turnover in relation
to the number of suppliers and service bundling, enabling
sustainable business models and open source project
maintenance.

A mutual understanding between local governments and service suppliers is
critical to, on the one hand, ensure competitive prices and digital sovereignty,
while on the other, ensuring profitable business models for service suppliers,
and by extension, a healthy maintenance of the open source projects.

One factor to consider in this balance is the number of service suppliers that are
actively procured by the local governments, in relation to the market turnover
these local governments make up. After the use of a second service supplier to
review the code base of OS2borgerPC and address a number of concerns, the
supplier started providing hosting services for the software. From Magenta’s
point of view, competition is welcome, yet it limits their margins, making it
difficult to keep their engineers dedicated to developing and maintaining the
project. A second factor to consider regards the bundling of services in the
procurement from service suppliers. A separation between development and
maintenance activities and operation, support and implementation-related
services, as in the case of OS2, enables service suppliers to potentially focus
on the latter only.

A consequence is that development efforts are concentrated on one supplier,
Magenta, in the case of OS2borgerPC, who will have difficulty in upkeeping
their engineers dedicated to the project, when development and maintenance
are procured sporadically. Operation, support and implementation-related
services provide a higher and continuous margin (based on the business
model), enabling the funding of dedicated resources. By requiring service on
both development and use from suppliers, local governments will also reduce
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the risk of lock-in effect further, while strengthening the sustainability by
encouraging more investments into the project.

3. Local governments must decide whether to take an active or
passive role in the governance and maintenance of their open
source projects and engage service suppliers accordingly.

Robust and active governance and coordination are crucial for the sustainable
management of open source projects. A period of inactivity from OS2's side
related to OS2borgerPC led some local governments to engage directly with
Magenta, bypassing community structures of the association*®'. This
undermined collaborative governance within the association itself and created
divisions within the community, which should have been bound to their
participation in a collective.

To prevent this, local governments must maintain clear and active
communication channels and uphold consistent governance practices.
Quarterly meetings to discuss roadmaps are not sufficient, as maintenance is a
continuous effort. An alternative approach is to outsource maintenance and
lower-level governance to suppliers, while remaining active on high-level
roadmap decisions and the strategic matters of the projects. The latter requires
extra care in establishing transparent decision-making processes, including
recurring reviews, and involving all stakeholders — local governments, service
suppliers, and associations — can enhance trust and mitigate the risks of lock-in.

4. Including suppliers in the governance and planning process from
the outset of a project promotes collaboration, awareness,
knowledge-sharing, and synergies in development for PSO open
source projects.

Irrespective of whether local governments must decide whether to take an
active or passive role in the governance and maintenance of their open source
projects, involving suppliers from the outset of open source projects has the
potential to foster collaboration, awareness, and knowledge-sharing, leading to
more efficient development cycles and better project outcomes. By integrating
suppliers into governance and planning processes, open communication can be
maintained and misunderstandings avoided. In OS2borgerPC, tensions
emerged when local governments communicated directly with the service
supplier because they were bypassing established governance channels.

The local governments should still ensure a safe and controlled space where
suppliers are not involved. Such a space is needed to discuss procurement and
higher-level strategies where they, as customers, can talk freely and without risk
of influencing or favouring certain suppliers over others.

5. Coordinated co-funding and procurement enable a synchronised
and consistent communication between users and service
suppliers.

401 Extrapolated from: Interview with OS2; Interview with Magenta

134



Coordinated co-funding and procurement are essential for aligning
communication between users and service suppliers in open source projects. In
the case of OS2borgerPC and MedborgarPC, OS2 and Sambruk implemented
their respective co-funding models, where fees are determined by the
population size of a local government or the number of instances used. This
approach helps distribute costs fairly and encourages broader adoption of both
solutions across local governments and libraries.

While direct procurements may be necessary to address specific development
needs, as some local governments did with Magenta, even though they were
part of the OS2 association, such arrangements can also cause silos and
disrupt community cohesion if not properly synchronised. There also needs to
be consideration of what role such business arrangements play in impacting
development and maintenance across local governments. There could also be
some debate over whether this approach scales across countries of different
sizes, as opposed to Denmark and Sweden, where the populations are quite
small.

In any case, what remains clear from the OS2 and Sambruk example is that a
coordinated funding approach enables transparent communication and shared
development goals, minimising conflicts and ensuring that the different
stakeholders involved remain aligned around a common support model. While it
will vary case by case, maintaining a balanced ecosystem should mean that
local governments should be encouraged to collaborate through structured
co-funding arrangements, promoting a unified approach to procurement and
sustaining the PSO open source community.

6. Local governments should consider generalisability and
localisation beyond local use cases early on to enable reuse, but
typically require external funding to make this a reality.

To enable cross-border reuse, local governments sharing solutions and code —
even via associations — should generally prioritise generalisability of solutions
and the ability to localise them from the start. For MedborgarPC, localisation to
Swedish and feature integration were relatively straightforward due to the
underlying open source project's maturity (Ubuntu).*°> However, other local
governments faced challenges due to high customisation costs, limiting the
potential for reuse over time.*®® By way of comparison, a more modular design
approach with native localisation support can facilitate broader adoption across
local governments with varying cultural and administrative processes.

Conversely, excelling in localisation needs can lead to other challenges for open
source development and reuse. For example, while localisation to Swedish from
Danish was relatively straightforward, other cross-border use cases might
require significant customisation, which might be too expensive for a local open
source project, even one supported by an association. This demonstrates the

402 |Interview with Sambruk
403 |pid.

135



need for additional funding sources beyond local budgets to localise solutions
for broader use.

External funding, such as national or European grants, can support the
development of modular designs and native localisation features, making the
software adaptable to different administrative contexts. A funding approach that
encourages the development of more customisable architecture that can cater
to different local needs might be important if the use of OS2borgerPC continues
to expand into other contexts. If it does, planning for generalisability and
securing appropriate funding will allow future potential end-users in local
governments to maximise the impact and scalability of their projects.

3. Case Study of Golemio

The following is a longer version of a case study included in a comprehensive
report titled ‘Open Source Software Adoption and Reuse in European Local
Governments: A Multiple-Case Study,’ available on the OSOR website.

The case study was developed through a combination of secondary research
and 4-6 original interviews with individuals representing the local government,
community and supplier perspectives on the open source project/collaboration.
The insights in the case study were validated through workshops, and specific
findings have been reviewed by people originally interviewed for the case study.
Insights have been pseudonymised in the case study narrative, but a full list of
organisations and individuals participating in the case study can be found in
Annex C of the main report.

Introduction

Golemio is a smart city data platform developed and maintained by Operator
ICT*%, a joint stock organisation fully owned by the City of Prague. The platform
integrates, manages and analyses data from various urban systems, providing
a comprehensive data management and analytics platform that enables B2G
(‘business-to-government’) and G2G (‘government-to-government’) services in
Prague and the surrounding Central Bohemia region, particularly in public
transit and waste management. While it uses an Open Source
Initiative-approved MIT licence*®®, Golemio is heavily customised for Prague's
specific needs and context*®. The decision to open source the code of Golemio
was done largely for developer satisfaction and transparency (more on this
later)*”, and it is governed like a single service supplier open source solution,
albeit one owned by a public organisation*®,

404 Operator ICT a.s. (n.d.). We are creating a new Prague. Available: https://operatorict.cz/en

405 QOpen Source Initiative. (2025). Introducing the new APl for OSI Approved Licenses®. Available:
https://opensource.org/licenses
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Developed with a focus on creating value through data services rather than
merely collecting information®®®, the platform functions as an intermediary
between local government data sources and citizens. Its modular architecture
includes integration engines, input/output gateways, and visualisation
capabilities, all designed to handle complex data workflows while maintaining
flexibility for evolving city needs*®. The platform processes both real-time
sensor data and static information from various local government data sources,
with approximately 70% of its use cases focused on public transit, alongside
energy consumption and waste management applications.

The platform emerged from Prague's Smart City Initiative in 2016-2017, when
the mayor provided substantial funding for smart city development across
multiple domains*'". Rather than centralising all smart city efforts under a single
local government organisation, the city strategically launched several pilot
projects, including initiatives in waste management, ‘smart benches’, and public
transit*'. Initially, the city purchased a Cisco-based solution through a Czech
business as a 1.5-year pilot project, but after approximately 6-7 months, it
became evident that an externally-supplied platform could not meet their
evolving requirements due to unclear specifications and the need for continuous
platform enhancement*'3.

This realisation led Operator ICT to make a pivotal decision: develop Golemio
entirely in-house using an agile development approach*'*. This transition
involved not only organising an internal team using Scrum methodology but also
teaching city stakeholders to embrace agile, incremental thinking — moving
away from long-term roadmaps toward building team capacity and delivering
solutions in short iterations*'®. Since its inception, the development team has
grown to approximately 30 people, including developers, data analysts, product
managers, and domain experts, working collaboratively to evolve the platform
based on the city's emerging needs*'®,

The primary use case for Golemio is public transit, where the platform manages
data for Prague and the Central Bohemia region's integrated transport
system*'”. Operating under a three-sided contract between the City of Prague,
Central Bohemia region, and Operator ICT, the platform handles data from
2,000-3,000 buses during peak hours, providing real-time vehicle tracking,
journey planning, and analytics for public transit organisations*'®. Central
Bohemia contributes approximately one-quarter of the funding for running the
platform, with Prague covering the remainder*',
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Beyond public transit, Golemio supports various smart city applications,
including waste management, energy monitoring and environmental sensing*®.
The platform serves approximately 500 users, and Operator ICT provides open
APIs that allow external developers and organisations to access and utilise city
data*?'. This has enabled various integrations, from Google using the public
transit data to students leveraging it for analysis projects*??. While the platform
was designed primarily for Prague's specific context and requirements,
Operator ICT provides consulting services to other cities interested in
implementing similar data platforms, sharing experiences and approaches
rather than expecting direct software reuse*?>.

The case of Golemio is hard to generalise to the level of normal open source
communities; it does demonstrate the advantages of open source software in
terms of collaboration and open governance, even in cases where the code or
software is not used widely outside of a single jurisdiction. Moreover, its
development model offers a positive example of intra-city collaboration.
Nevertheless, some challenges remain for Golemio in terms of sharing and
reuse, and much of its success remains very limited and context-dependent.

Key Stakeholders

Operator ICT: Operator ICT is a fully local government-owned IT service
supplier responsible for delivering software and products to Prague, with a
focus on building smart city platforms. They developed the Golemio data
platform internally after an unsuccessful attempt to use an external Cisco
solution, employing an agile approach with a team of developers and data
analysts*®. The organisation chose to publish Golemio under an open source
licence primarily to attract and retain talent, showcase their work, and create
transparency, rather than expecting widespread reuse of the platform*?°.

Regional Organiser of Prague Integrated Transport (ROPID): ROPID is a
public service organisation (PSO) directed by the City of Prague, responsible for
coordinating technical resources and supporting the transport system in Prague
and Central Bohemia*?®®. They serve as an external product owner for IT
systems and public transit networks, helping to set priorities, provide
specifications, and validate solutions for the Golemio platform*?’. While not
deeply involved in technical development, they play a crucial role in defining
requirements and guiding the platform's development from the client
perspective*?,

City of Prague: The City of Prague provided the initial mandate and significant
funding for the smart city initiative in 2016/2017, tasking Operator ICT with
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developing innovative solutions across various domains like public transit,
waste management, and public services*”®. As the primary funder and owner of
Operator ICT, the city played a critical role in supporting the Golemio platform's
development, requiring continuous education about the platform's value and
potential beyond simple data collection**°.

Central Bohemia Region: The Central Bohemia Region is a peripheral
stakeholder in the Golemio project, paying approximately 25% of the platform's
operational costs and occasionally providing requirements or feedback*®'. They
are closely integrated with Prague's public transit system, with buses crossing
between Prague and Central Bohemia, and benefit from the data analytics and
backend services provided by the Golemio platform through a three-sided
contract with Operator ICT and the City of Prague*®2.

Detailed Findings

Adoption and use

In the case of Golemio, the City of Prague is a producer and consumer of open
source, rather than purely a consumer of open source — as seen in some of the
other case studies. While produced by Operator ICT, the City’s internal IT
solutions provider, the PSOs within the city make up the users of the data
platform, Golemio. In terms of uptake, the adoption of Golemio within the City of
Prague ecosystem has been driven primarily by practical use cases**, with the
team deliberately taking a data-first approach focused on addressing specific
local government needs rather than adhering to predetermined standards**“.
This pragmatic strategy has resulted in approximately 500 users across various
city departments and affiliated organisations utilising the platform's business
intelligence capabilities***.

The most substantial adoption of Golemio has occurred in the public transit
sector, where ROPID (Regional Organiser of Prague Integrated Transport)
serves as an engaged external product owner*®*. As part of their mandate,
ROPID sets priorities quarterly and collaborates with the Golemio team to
define requirements and specifications**’. As one of the big users of Golemio,
ROPID regularly reports tickets for new features or functionality requests, which
Operator ICT reacts to and discusses with them on an ongoing basis**. They
even work on co-defining priorities for each quarter and do regular check-in
calls, all of which work to help build confidence in the adoption and use of the
system**°.
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When it comes to encouraging other PSOs to use the platform, there is a
necessary element of upskilling that needs to take place*®. For example, they
need to train potential technical users or even just civil services to work with
both the dashboard they have, which provides data and analytics, and the open
API they have, to enable interoperability and integration on the backend*'. One
interviewee described the importance of these elements as follows: ‘We have a
few types of our outputs or outcomes. The first one is the dashboard. And these
outputs are usually customised for the precise or exact client that's for some
department of the city hall, for example. [...] The second case is our API, which
is mostly [an] open API. So anyone from the world can just register and use our
API based on the open APl documentation.’ *+?

External adoption beyond Prague's local government boundaries has been
selective but significant, particularly with the Central Bohemia region, which
contributes approximately one-quarter of the funding for Golemio's
operations*?, This regional collaboration has been especially fruitful for public
transit use cases, with the platform providing backend services for ticketing
systems and facilitating data exchange between Prague and the surrounding
communities***. Moreover, the open API| approach has fostered additional
external adoption, with organisations ranging from Google to local startups and
student projects utilising the public transit data feeds**.

As noted in the interviews, Operator ICT and the City of Prague have found that
despite interest from other Czech cities and regions, few have directly adopted
Golemio's code due to its customisation for Prague's specific context and the
substantial investment required to implement a similar system*. As such, few
international collaborations happen around Golemio, and it is not a focus of
them,even though there has been some discussion of expanding the use of
Golemio across Czechia*¥’. Instead of widespread code reuse, the impact of
Golemio's open source approach has manifested more in knowledge sharing
and consultation. The development team has engaged in approximately ten
different conversations with interested local governments, including discussions
with German cities and the Government of Slovakia**®, though most of these
engagements resulted in the adoption of principles and approaches rather than
the platform itself.

One learning from this process of external engagement was that solutions like
Golemio depend on context. Many smaller cities and regions found Golemio to
be ‘too big’ to adapt to their contexts, opting instead to learn from Prague's
experience while building more tailored solutions. ‘For the [Prague] region and
for the rest of our cities, [Golemio is] too big a project. So we [often] cooperate
like in the knowledge base sharing, [even] though they decided not to use the
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code of Golemio.” **° This pattern reflects both the challenges of scaling
complex data platforms to different local government contexts and the value of
open source as a vehicle for knowledge exchange, in cases where direct
technology transfer is not feasible for any reason**®°.

Development and maintenance

Since 2017, the development of Golemio has been maintained by Operator ICT,
with increasing support and contribution from other city agencies, including
ROPID*', The platform was released as open source software under an MIT
license, though not primarily to encourage code reuse or external
contributions*2. Rather, the open source decision was driven by several
strategic considerations: attracting and retaining talented developers who value
transparency, improving code quality by making developers conscious that their
work would be publicly visible, adhering to "public money, public code"
principles, and facilitating potential collaborations with loT startups and other
technology providers*%.

This is a rather unique feature of Golemio’s development, not least given the
effort it takes to convince the city government to allow the use of an open
source licence for Golemio***. One interviewee described this phenomenon as
follows: ‘Why [did] we open source [Golemio]? The main reason is because of
developers, because you have to hire developers. That's the toughest thing
we're doing. When you're hiring developers, [open source] really helps them to
understand what we do, what we work on, and what is the quality of what we
do_!455

The platform's open source nature has significantly influenced development
practices, with the team maintaining high code quality standards, knowing their
work is publicly visible. However, while the platform is open source, external
contributions have been limited, with only about ten merge requests received for
minor bug fixes**®. This reality reflects the highly contextualised nature of the
platform — while the code is open, its specific design for Prague's needs has
meant that direct code reuse by other cities has been minimal, with most
external organisations drawing inspiration from the platform's principles rather
than its code*®’.

More broadly, the development process follows an agile methodology with
sprints and iterative development. One interviewee describes the value in: “..
having a team of data analysts and developers that is constantly developing the

solutions and doing the data integration and data analytics and providing
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feedback on data so we can enhance the sensors to deliver better products.’ 4%
The interviewee adds how they: “.. after one or two years, decided to go fully
agile, because agile development is [a] really good approach. It's the only
approach, actually, that makes sense in this field.” **°

This approach has proven particularly valuable in the government context,
where traditional waterfall methods often struggle to accommodate evolving
requirements. The horizontal cooperation between Operator ICT and other city
departments like ROPID enabled collaboration without the constraints typical of
public-private contracts, allowing for more flexible requirement definition and
adaptation*®. While this collaboration took time to establish effective meeting
cadences and working practices, it has resulted in a more responsive and
effective development process tailored to city needs*®".

In this way, it provides a very positive example of horizontal collaboration
between government departments, all while using an agile methodology for
development and maintenance of the platform. As one interviewee noted: ‘It's
not typical to use agile methodology in the public sector, [and] it's very hard,
maybe even impossible, to use agile methodology in contrast with the private
sector. [By comparison,] Operator ICT is owned 100% by the municipality of
Prague. It enables us to work in [an agile] way — we can call it something like
horizontal collaboration — because we are owned by the same city. | have very
positive feelings from this.’ ¢

Golemio's ongoing development and maintenance are uncommonly
well-resourced for a local government open source project. Between Operator
ICT (primarily) and a few of the other local government organisations, Golemio
is managed by a dedicated team of around 30 professionals, almost evenly split
between developers and data analysts/product managers*:. When additional
capacity is needed, they integrate external programmers through hiring
contractors. These contractors are fully embedded within the team rather than
operating as traditional outsourcers*®*, an integrated approach which helps to
maintain consistency in development practices and culture.

Funding and sustainability

The financial foundation of Golemio rests primarily on funding from the City of
Prague, supplemented by a significant contribution from the Central Bohemia
region, which covers approximately 25% of operating costs, whereas Prague
spends around three-quarters*®®. Additionally, the operation of Golemio by
Operator ICT is driven by a profit motive, as the organisation has an incentive to
sell the use of the solution to new local government clients*®®. This funding
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arrangement is formalised through a three-sided contract involving the City of
Prague, Central Bohemia Region, and Operator ICT*’. This contractual
arrangement, while unusual in allowing payment of money from one PSO to a
local government service supplier, provides the financial stability needed for
ongoing development and maintenance of the platform.

Operator ICT also has other sources of revenue and operates under a joint
stock organisation model, which has proved advantageous for them in terms of
talent management*®®, Beyond the core city funding, the team has established
standard business arrangements with various local government companies for
specific development work*®. As stated in the interview: ‘In terms of financing
and our business model, we have huge funding from the City of Prague, which
is sponsoring the development of the platform itself and the core team. But we
also have a standard business relation with different stakeholders.” “7° This
business model creates additional revenue streams to support the growth of
Golemio, which is not the only project of Operator ICT, but can be considered
their flagship*’".

Attracting and recruiting high-quality developers has been central to developing
and running an open source data platform for Operator ICT. They have a salary
table which makes it easier to provide more competitive salaries for developers
and gives them freedom to work on an open source project*’?. Nevertheless, as
one interviewee acknowledged, the salaries are a little better than is usual for
the government, but the real advantage is the public purpose nature of the
work*’3. ‘We're hiring developers for lower salaries, but we have to offer them
some kind of purposefulness of the work. If | would just like to hire developers
and then sell them to different regions, it wouldn't make any sense because
people in my team work for the City of Prague and that's what they want to do. It
helps me to make a better culture [in the organisation] and there is less split
focus.’ 4™

One of the ongoing challenges the Operator ICT team has faced in maintaining
financial sustainability has been educating city officials about the nature of
platform development and maintenance costs*’®. Many stakeholders in the city
government initially expected a one-time investment to suffice, not fully
appreciating the ongoing resources required*’®. As described in one interview:
‘The first thing that is always very difficult is to explain [to officials] that it's not
Jjust about getting the data and visualising them and then suddenly you see
what's going on. [It] is about continuous work on data that we should work on as
the private companies, which have huge business intelligence teams that are
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continuously working and working with business owners and creating and
helping them to generate the added value.” *'’

The team has had to develop effective strategies for communicating the
platform's value proposition and justifying continued investment. That said, it
often also struggles to bridge the gap between technical realities and
administrative expectations in budget discussions, particularly when the
platform is to be published under and maintained under an open source
licence*™.

Governance and organisation

Operator ICT has positioned itself as a crucial intermediary between the various
parts of the city’s departments. It drives and coordinates the roadmap and
requirements engineering, while taking input from its various customers,
weighing their needs and priorities against the bigger picture. Horizontal
collaboration is described as key in enabling these partnerships.

The governance setup enables direct dialogues and horizontal collaboration,
e.g., with ROPID, to be more easily possible*’”®. This arrangement has been
particularly valuable for public transit-related services, where collaboration with
ROPID has resulted in an integrated approach for both Prague and the
surrounding Central Bohemia region*®. The approach is supported by a
distributed product ownership structure, with dedicated owners for both platform
and transport components, ensuring focused development while maintaining
overall system coherence. Notes one of the interviewees: ‘We have the product
owners. For each development team, now we have the two development teams.
One is mainly focused on public transport. And the second team is the platform
team, which does all other cases, the platform and all other cases — like the
sorted way stations and this stuff. And the product owner is responsible for the
communication with the client and coherence between core development and
transportation.’ **'

The transit sector has emerged as a particular success story, with strong
partnerships enabling sophisticated data integration and service delivery*®.
That said, there are other use cases such as in energy and waste management,
some of which are already implemented and others which are in the process of
being developed*®. The team maintains regular engagement with stakeholders
to define requirements and priorities, though the depth of collaboration often
depends on the technical sophistication of the partner department and their
ability to articulate clear use cases**. This variability has led to the development
of different engagement models, from highly structured collaboration in areas
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like public transit to more flexible, advisory relationships in less technically
mature departments*®,

Despite these successes, the governance of the solution remains bound to a
single city. Despite some collaboration on public transit networks with the larger
Central Bohemia Region that the City of Prague belongs to, actual collaboration
outside of Prague and its immediate surroundings is nonexistent*®.
Furthermore, concrete expressions of interest — such as in Germany — have not
led to collaborations with other cities and regions, whether they be in or outside
of Czechia*®’. Part of the reason for this is the lack of political buy-in needed for
a large-scale open source platform like Golemio, as one interviewee noted: /
consulted with [some cities in Germany]. | told them what needs to be done,
what funding they need to get. Ultimately, it's not about the money [though]. It's
about the buy-in from the city, from the governments, from the local
governments. | told them: ‘If you want to do it in the way we are doing it, you
need to do a lot of things before building a data strategy and get the funding
and have this competence analysis.*®

Lessons Learnt

1. The lack of an external community could pose a long-term
challenge for the sustainability of an open source project.

While Golemio’s open source licence adds transparency and fosters a sense of
public ownership, its ecosystem has not yet developed into a robust,
collaborative community. Despite being released under an MIT licence and
receiving some peripheral engagement (e.g. bug fixes and student use cases),
Golemio has seen little in the way of sustained or strategic third-party
contributions. This is due in part to the platform's deep customisation to
Prague’s needs, but also reflects a governance and community model that does
not actively cultivate external adoption or development. Unlike other open
source civic projects that prioritise modularity and standardisation for broader
reuse, Golemio’s architecture and roadmap remain tightly controlled by
Operator ICT and the City of Prague.

This limited engagement, while useful in the narrow use case of Prague, poses
a subtle but meaningful risk to the project as open source software: the project
could become overly dependent on a narrow team of internal developers and
funders, especially if there were to be changes at Operator ICT. This could
potentially undermine its long-term sustainability and create migration
challenges, like with many commercial alternatives. Such dependence may
undermine long-term sustainability and resilience, particularly if political
priorities shift or key personnel leave. Additionally, without a stronger external
contributor base, Golemio may miss opportunities for innovation and shared
maintenance burden. Recognising and addressing this as a potential risk —
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rather than a benign side-effect of its unique context — could help the team build
a more sustainable and inclusive data platform model in the future.

2. Public sector agile development is vital for the development of open
source software and requires horizontal cross-departmental
collaboration and continuous stakeholder engagement and
education.

The shift to agile methodologies in government requires substantial effort to
change mindsets. During this process, continuous stakeholder engagement can
help to ensure that technical solutions actually solve real problems and deliver
meaningful value. In the case of Golemio, city officials were more comfortable
with waterfall approaches that specified everything upfront, as this provided
more certainty in public spending*®. The team had to convince stakeholders to
try shorter agile cycles and demonstrate value incrementally to build trust in this
approach. This required teaching the city how to have an agile way of thinking
rather than focusing on the short-term, and instead helping them to focus on
building team capacity and delivering in short periods*®.

The most effective implementations of Golemio — for example, in public transit —
were a direct result of this agile thinking. Its success was particularly evident in
how Golemio managed to integrate data from various city services and
departments. The team found that ongoing collaboration with business owners
was essential for generating value from the data, rather than just implementing
technical solutions*®'. This required significant effort to maintain relationships
and ensure continuous engagement across departments, with the team noting
that while discussions could be lengthy, they led to better understanding and
more productive outcomes*®2.

The cultural transformation required to make it happen was not just about
changing processes; it required fundamental shifts in how government
stakeholders thought about software development and project management.
The Golemio team had to demonstrate that while agile might seem less
structured than traditional waterfall approaches, it actually provided better value
and more responsive solutions for the city*®®. For example, an open source
license allowed them to demonstrate the connection between the transparency
of building in the open and agile methods***. They were successful in proving
their responsiveness and ensuring results over short periods, gradually building
trust that this new agile approach — and the use of open source principles —
could work within government realities and constraints*®,
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3. Open sourcing can help with developer recruitment and code
quality, even if external contributions are limited.

Open sourcing was not done solely for intellectual or economic reasons, but
was a very pragmatic choice based on how Golemio was being developed and
to help attract and retain talent. But the decision to make the project open
source was not as easy as initially expected. Some parts of Operator ICT, and
in particular the City of Prague, raised concerns, especially from the perspective
of the organisation’s financial goals*®. As a joint-stock organisation, albeit one
fully owned by Prague, the primary aim was to generate profit. Some individuals
were concerned that releasing the code as open source could potentially harm
future profit-making opportunities**”’. The discussions with the Operator ICT
supervisory board were challenging, as some members worried that making the
code publicly available could damage the organisation’s competitive edge*®®.

After thorough deliberation, Operator ICT ultimately agreed that the long-term
benefits of open sourcing the code outweighed the potential risks. The
interviews revealed that while Golemio received minimal external code
contributions through open source, the long-term effect was that it proved
valuable for attracting and retaining developers*®. The public nature of the code
encouraged higher quality standards among the development team, because
they knew their code would be published and could focus on quality instead of
quantity. The ability to showcase their work also helped with recruitment,
particularly important since they often could not match private sector salaries®®.

In this way, open source licensing and principles created a culture of quality and
accountability within the development team. Developers knew their code would
be publicly visible and potentially scrutinised by peers, which naturally led to
higher standards of documentation and cleaner code®'. This transparency also
helped build trust with stakeholders and potential partners, as they could
directly examine the quality of the work being done. Even though external
contributions remained limited, the mere fact of being open source helped
create a more professional and motivated development culture within the
organisation.

4. Building trust with political stakeholders takes time, but it is
essential for the sustainable operation of open source software
solutions.

The case of Golemio highlighted how initial challenges included explaining why
ongoing platform development was necessary rather than just a one-time
investment®®. The team had to prove their value over time and build trust
through delivering results®®. This process involved learning to communicate
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technical concepts to non-technical stakeholders and demonstrating concrete
benefits to the city. As one interviewee noted, they had to prove their quality to
both internal and external stakeholders and ensure some results, to build a
certain level of trust over time>*.

One key way they built trust with city officials was by working to persuade
external companies, such as loT startups, to share their data with Prague®®. If
they wished to integrate their systems with the data platform, open source code
would allow them to create their own connectors, ensuring compatibility with the
platform’s specifications®®. This would streamline the process and foster
greater collaboration between the city and external organisations. Another way
they built trust was related to recruitment®”’. By making the code open source,
potential candidates could see the quality of the code, the team’s coding
standards, and the overall work environment®®. The open source approach
offered the potential for external collaborators to contribute, especially in
identifying and resolving vulnerabilities®®. This fostered a cycle of continuous
improvement and collaboration, strengthening collaboration and trust on the
team.

This trust-building was particularly important given the need to justify ongoing
costs to city officials who might not fully understand the technical requirements,
but it extended beyond just demonstrating technical competence. The team had
to learn to interface between budgetary and policy language when brokering
conversations with the city, effectively becoming translators between technical
and administrative domains®'®. They found that trust was built incrementally
through successful delivery of smaller projects, which then enabled them to take
on larger, more complex initiatives®"'. This approach helped beneficiaries and
users of Golemio in Prague to understand that software development and
maintenance are ongoing processes, rather than one-time deliverables.

5. Publicly owned service suppliers can more easily than external
providers adopt an agile collaborative development process with
their owners.

The local government-owned organisation structure can be particularly valuable
for developing agile, open source solutions, as it allows the organisation to
better mediate between technical and policy domains. In the case of Golemio,
Operator ICT's public ownership was crucial for enabling agile development of
the data platform and the public transit use cases it supported®'. The horizontal
collaboration between city departments and Operator ICT allowed for more
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flexible, iterative development processes that would have been difficult under
traditional public procurement rules requiring detailed upfront specifications®'.

Their experience with the initial Cisco solution highlighted this advantage. After
trying to work with an external service supplier, they found that requirements
were too unclear and evolving for a traditional procurement approach to work
effectively®’*. Operator ICT began developing a custom solution to meet its
specific needs because those were not met by the previous data platform
solution, called Cisco AnyConnect. The local government ownership structure
allowed them to pivot more easily to an internal development team that could
work more flexibly and responsively with city stakeholders®'. This enabled them
to adopt true agile methodologies, with regular sprints and iterative
development that would have been difficult to contract for through traditional
procurement processes®'.

Their status as a local government-owned organisation provided other
administrative advantages which enabled them to deliver on their work®".
These advantages included more flexibility in salary structures to attract and
retain technical talent, the ability to maintain specialised teams (30 people
working on the data platform), and freedom to work horizontally across
departments without bureaucratic barriers. As a result, their position as a local
government-owned organisation allowed them to effectively balance public
service mission with operational efficiency while building and maintaining
technical expertise over time. This was especially important in their role as a
coordinator across different city departments and initiatives, where they could
leverage their technical expertise while maintaining strong relationships with
various stakeholders throughout the city government.

6. Standards are vital for facilitating interoperability and real-world
applications when using open source technologies, but they
demand a nuanced understanding rather than a 'one-size-fits-all'
approach.

Standards can enable interoperability both within and across jurisdictions,
allowing for more rapid migration to — and adoption of — open source solutions,
but also often requiring a nuanced approach to standard-setting and
implementation. In the case of Golemio, while they use (open) standards
selectively where they provide clear value, they found that strict adherence to
standards could sometimes limit their ability to solve local problems®'. For
example, the team had found that in many cases, especially with rapidly
evolving technologies like IoT sensors, strict adherence to standards could be
counterproductive®'.
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Operator ICT monitors and adopts standards for data sharing and APIs when it
makes sense, e.g. in public transport data where there is an established
standard (GTFS). In other contexts, such as waste management, technology is
outpacing standardisation work, there are no established standards yet and
they have not seen a need to impose one as such®?®. Another example was the
FIWARE standards for their API, which proved very complicated and covered so
many use cases that it became less useful for general users, forcing them to
reconfigure their API based on this decision®?".

Thus, standards are important for interoperability, just like open licensing and
open APIs, but their value is not universally applicable®®?. For Golemio,
Operator ICT took a pragmatic approach, using standards where they enabled
meaningful interoperability, but not letting them constrain their ability to solve
local problems effectively. Instead, they adopted a ‘data-first approach’, focusing
on what data they needed rather than starting with standards®?. For their team,
development of a new feature or module would typically start with the user
needs and data first, rather than drawing from a standard which may not cover
the client's needs®*. This balanced approach proved particularly valuable in
maintaining flexibility while still enabling interoperability where it mattered most.

4. Case Study of Digitransit

The following is a longer version of a case study included in a comprehensive
report titled ‘Open Source Software Adoption and Reuse in European Local
Governments: A Multiple-Case Study,’ available on the OSOR website.

The case study was developed through a combination of secondary research
and 4-6 original interviews with individuals representing the local government,
community and supplier perspectives on the open source project/collaboration.
The insights in the case study were validated through workshops, and specific
findings have been reviewed by people originally interviewed for the case study.
Insights have been pseudonymised in the case study narrative, but a full list of
organisations and individuals participating in the case study can be found in
Annex C of the main report.

Introduction

Digitransit®® is an open source journey planner platform that integrates multiple
public transit modes, including buses, trains, trams, bicycles and e-scooters®%.
As well as being a journey planner, it provides info screen services to several
cities and public sector organisations (PSOs) for public transit and other related
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services®”’. In addition, it provides third-party APIs to over 10,000 developers
using Digitransit data and services for various apps, e.g., map and address
APIs that are free to use and leverage in various apps®%.

Digitransit is utilised by multiple local governments to provide journey planning
solutions. The platform is provided as a service by Helsinki Region Transport
(HSL) to Fintraffic, as well as to the local governments in Finland®®. In Finland,
long-haul bus operators and national railway operators also use Digitransit, but
through their own implementations of the platform, as well as being used by
HSL and other regional organisations. Digitransit enables local adaptations
while maintaining a shared, upstream codebase, fostering cross-border
knowledge exchange and innovation. Its flexibility allows for local
customisations, enabling cities to adapt the platform to their unique transit
networks and user needs®®.

The Digitransit project was motivated by the need for a flexible, open source
alternative to proprietary journey planners, enabling better customisability and
community engagement for local governments and regions®'. Its success can
be attributed to the open and cooperative approach taken by the Nordic
developers. These developers were instrumental in driving both community
growth within Finland and international contributions. Since 2014, it has been
jointly developed by Fintraffic®?, HSL%* and Waltti Solutions®**. The platform
provides a user interface and application layer to the upstream open source
trip-planning engine OpenTripPlanner (OTP)®*®, which calculates potential
routes based on input data®*®. Map data is collected from OpenStreetMap®*’.

Digitransit was initially released in 2017, following the first stable release of OTP
in 2016. Digitransit's financial sustainability is ensured through a
state-subsidised three-way funding model between HSL, Fintraffic and Walltti
Solutions, covering core development but requiring local governments to fund
additional features. Long-term sustainability is also tied to the OpenTripPlanner
project, which faces its own financial uncertainties, although a dedicated service
supplier could help with governance and cross-border adoption.

Digitransit has evolved into a collaborative ecosystem of open source
developers in Finland, and has been adopted and adapted by local
governments in Estonia, Germany, and the United States as well**®. For
example, in Estonia, Digitransit is used by the national public transit
organisations®®, and in Germany, Digitransit was adopted by the City of
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Herrenberg and later by Brandenburg and Berlin, inspired by its successful
implementation in Finland®*°. Additionally, the U.S. City of Oklahoma deployed
Digitransit with minor Ul modifications, showcasing its adaptability to different
urban contexts®'. These international projects have highlighted the importance
of maintaining upstream contributions to minimise the maintenance burden
associated with forks.

Key Stakeholders

Helsinki Regional Transport (HSL) Authority: Helsinki Regional Transport is
the public transit authority for the Helsinki region, which plays a central role in
the Digitransit platform. It offers Digitransit to its customers as a tool to plan
their public transit journeys. HSL initiated the Digitransit collaboration, initially
alongside the Finnish Transport Agency (now part of Fintraffic), and is perhaps
the most important and leading organisation in developing the solution. HSL
continues to lead collaboration on Digitransit while equally sharing development
and staff costs with Waltti and Fintraffic, as well as contributing other data of its
own to the platform and ensuring its integration with other public transit
services>?.

Fintraffic: Fintraffic is a state-owned company in Finland responsible for traffic
management and control across various public transit modalities, and it acts as
a National Access Point (NAP) where mobility providers are required to share
their data. The mobility data, both static and real-time, can then be accessed via
Digitransit, mainly targeting producers and developers of third-party mobility
services. In practice, Fintraffic’'s data department is the main one that works with
Digitransit, and they share budget and development costs for Digitransit with
HSL and Waltti Solutions. Through their collaboration, Fintraffic (amongst other
things) provides data, helps build info screen services, and supports data
integration for local journey and route planners®*.

Waltti Solutions: Waltti Solutions Oy is a service supplier organisation that is
owned by HSL and 22 urban regions and acts as a partner for IT projects
related to public transit in its owner local governments. As part of its mandate,
Waltti provides a unified ticketing system used across multiple Finnish cities and
regions outside the Helsinki area. To do this, they integrate with Digitransit to
provide complementary ticketing services for the journey planning platform.
They have a jointly funded product owner and development team with HSL that
helps to share costs and development®*.

Entur: Entur AS is a government-owned public transit organisation in Norway
that provides the country’s national journey planner. It is owned by the
Norwegian Ministry of Transport and Communications and has a subdivision
that functions as a service supplier for the national journey planner, through
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which it collaborates extensively with the OTP community, and by extension,
Digitransit. They share some technological approaches, data standards, or
development resources with Digitransit as part of a broader Nordic cooperation
in public transit information systems. Much of the collaboration happens around
Digitransit’s use of OpenTripPlanner, which Entur helped to bring together and
maintain the second version of***.

OpenTripPlanner (OTP) Community: An open source community that
develops the core journey planning software that powers Digitransit. This
community consists of developers who contribute to maintaining and enhancing
the routing engine that enables multimodal trip planning functionalities in
Digitransit. Entur was responsible for helping to update the OTP software and
released another version in 20175,

Detailed Findings

Adoption and use

Digitransit has spread differently across regions, in large part due to its flexible
and adaptable design that is well integrated with other open source solutions,
like OTP, which are used in many other jurisdictions. Across Finland, Digitransit
has become the go-to national standard for journey planning, seamlessly
connecting multiple cities and public transit types, and HSL keeps the whole
system running smoothly**’. Furthermore, the open source approach and
technology taken by the Digitransit community in the national government
seems to have been positive for smaller local governments, letting them
customise transit solutions without getting trapped in proprietary systems>*. But
despite its widespread use and adoption across Finland, there is still a lack of
commercial support options outside government, which creates a real challenge
for long-term sustainability.

Some commercial usage is reported, but the knowledge of to what extent is
quite limited. In this respect, an interviewee from Fintraffic noted: ‘[T]here are
some other actors who are using Digitransit functionalities in part of their
commercial services, like [a few] real estate companies that are using our
address and map data on their services, for example. But how those other
companies or organisations are using the Digitransit capabilities and what kind
of business model they have, we don't have any knowledge.’ >*°

Germany's adoption story looks quite different. Herrenberg pioneered
implementation there, championed by a passionate local government employee
who strongly believed in open source solutions®*®. This was not mandated from
above, but instead emerged as a strategic move to avoid service supplier
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lock-in**'. While initially successful, the project eventually hit roadblocks due to
short-term funding cycles and not enough maintenance resources, ultimately
stalling out®*2. ‘In the beginning, they were a bit hesitant to merge things,
especially if it wasn't exactly implemented the way they wanted. And then later,
they focused more on reducing the burden on forks by also merging things that
more or less fit their use case and resource. But this was a long process. And
then the project finished, the Herrenberg project, and ever since, it has been
there, kind of rotting because nobody really maintained it.’ 5%

Despite some issues in maintaining the project, the Herrenberg effort did spark
further adoption in the State of Brandenburg, north of Berlin. In that state, local
governments tried to stick close to the original code while adding necessary
local tweaks, like integrating German scooter and bicycle providers®®. As the
same interviewee noted: ‘[T]hey wanted to copy it to Brandenburg, to the local
state around Berlin. They saw that one municipality in Germany could do it and
then figured that they could do it too. It was a slightly different setup. It was
driven by someone else, but also taking municipalities on board.” Nevertheless,
that project stalled out, and they made similar mistakes, due to, as it was
described: ‘... a very short-term funding-based nature of how those projects
work in Germany, where[by] you can spend loads of money in a few weeks or
months, but then things are over, and it's extremely hard to get money or even
time after that.” >

This lack of long-term planning and funding was not true in Finland, which could
perhaps be attributed to a number of factors, such as a smaller population,
cultural cohesion, or even a different attitude towards IT development. Similarly,
while not interviewed for this case study, the Estonian use of Digitransit seems
to have found more success than the German installations did, possibly for
similar reasons®®. Nevertheless, ongoing maintenance remains challenging,
even in the Finnish context, as many smaller local governments simply lack the
technical know-how and funding to keep things running smoothly over time®’.

Here, the community stepped up to help address some of these challenges. For
example, HSL developers provide support through an active Slack channel®®.
Even in Germany, local entrepreneurs have continued to play crucial roles in
customising and deploying the platform, helping to revive some work, even as it
languishes in administrations Herrenberg and Brandenburg®®. Documentation,
however, continues to be a pain point, with multiple interviewees highlighting the
need for better onboarding materials to help newcomers get up to speed®®.

Despite some of these challenges, it is clear that Digitransit has taken off and
been adopted because its technology approach works and builds on top of an
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established open source community. While other local governments have not
had as much success as Finland has, there are lessons to be learned from its
collaboration model. It might be necessary to provide options for installing and
maintaining Digitransit through a service supplier model, e.g., by HSL or
commercial suppliers.

Development and maintenance

Digitransit’s development and maintenance is sponsored by a core group of
three actors: HSL, Fintraffic and Waltti Solutions. HSL largely drives Digitransit's
development and maintenance, with a dedicated set of coordinators and an
internal team working alongside coordinators and/or consultants from several
external companies®®'. A representative of HSL described this development and
project management approach to coordination as follows: ‘... the coordinator
role is shared by three different people from different companies. We are
meeting weekly — or monthly, depending on the situation — on the development
and coordinating [decisions]. Unanimity is the basic need for us; we have to be
unanimous on doing things.’ %2

A lot of the Digitransit development is dependent on working with the
OpenTripPlanner community and relies on contributions from Entur — the
Norwegian state-owned transport organisation and maintainer of OTP — and
others in the OTP community®®®. During the first version of OTP, there were
several issues requiring extensive customisation of the Finnish Digitransit
solution. Beginning in 2017°%4, OTP 2.0 was released after a major revision by
Entur, which had — amongst other things — a new algorithm, a different search
logic, and a more modular design®®. HSL can contribute upstream directly to
the OTP project, and thereby minimise technical debt and improve HSL's ability
to stay up-to-date with the latest releases of OTP>%,

For Digitransit, however, external contributions are less common®’. One
notable exception comes from Germany, where local entrepreneurs have
developed features like car-sharing and multimodal public transit planning to
meet specific needs in German cities. Getting these contributions merged
upstream in Digitransit, however, was a challenge, e.g., due to misaligned
priorities between HSL and the German use case and funding constraints®®.
‘Some [features] we have developed are really subtle, but take a lot of time [to
merge] due to what the Digitransit codebase looks like. So, if you want to move
one button slightly, it takes surprisingly long.’ °°

Digitransit's development follows a structured workflow. Monthly meetings tackle
key development topics, while biweekly sprint and demo sessions allow
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stakeholders to prioritise and review new features®°. The product owner
coordinates these efforts, making sure developments align with strategic
goals®'. The broader community can suggest features and join technical
discussions via Slack, but integrating community-driven changes into the core
platform tends to be a slow, resource-intensive process®?. One interviewee
from Fintraffic noted: ‘We try to work as openly as possible, and if there's a new
organisation [that] wants to join the development work, of course, it's free for
them to do so. There's no fees or anything, [they] just join the Slack channels
and read how the development is done. [...] So, if you want to come and
discuss these kinds of topics and [do] this very grassroots development work,
[the community is] meant to be very developer-oriented, even if it takes time to
get involved.’ 57

Funding and sustainability

Digitransit's financial sustainability relies on a joint annual budget split equally
between Fintraffic, Waltti Solutions, and HSL. Each organisation provides
one-third of the total cost, ensuring baseline development and maintenance®*.
As the funding is entirely subsidised by the state and the three-way
arrangement between these three actors, they have not had to give
consideration to future arrangements to ensure the sustainability of the
codebase. For example, they have not had to think about service suppliers or
local government contributions, as everything is financed out of local IT
budgets®’.

The three-way funding model between HSL, Fintraffic and Waltti is mainly
dedicated to funding core functionality and main use cases. If, for example, a
local government wants something beyond the agreed scope, they need to
secure their own funding to cover development costs®®. In Germany, funding
constraints created serious headaches for maintaining Digitransit
implementations. Cities often secure short-term grants to kickstart digital
projects, but lack ongoing support to sustain them®’. As a result, many
Digitransit instances have been left to languish without active maintenance. The
Herrenberg project, for example, received initial funding for just a few months,
requiring a rushed implementation. After deployment, there was no real plan for
continued support, leaving the system to grow outdated and neglected®’.

Another point on Digitransit's funding and sustainability relates to its
dependency on the OTP project. OTP is de facto maintained by Entur, which
provides a substantial part of the financial support for maintaining the OTP
codebase, although 80% of development is today mainly coming from the
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broader community*’®. That said, Entur itself as a PSO struggles to create
financial sustainability for OTP that could create downstream issues later for
projects like Digitransit, which are dependent on it. An interviewee from Entur
attributes this to procurement processes, which are often not set up in PSOs to
support open source stewardship and maintenance>®.

One interviewee suggested creating a dedicated service supplier offering
commercial Digitransit support — similar to OpenTripPlanner's approach — which
could support work both within Finland and abroad®®’. This approach could help
solve some of their challenges related to governance and organisation, which
influence the development and maintenance of Digitransit. If they are to learn
anything from Entur, though, it's that this can be challenging to implement in
practice. The interviewee from Entur notes that: ‘We find that we want to have
some kind of central funding for OTP, so [that] we can hire an independent
project leader or project manager who can manage the project day to day. And
typically, we would have no problem to finance such a role together with the
other organisations. But being a public organisation — which [has] a lot of laws
to abide by when it comes to procurement processes — it is actually quite
complex just to get hold of those funds without having to do a procurement
process.’ %8

Despite recognising this gap and potential need, however, no concrete steps
have materialised yet for explicitly creating or empowering an entity that can
help with cross-border implementations of Digitransit. In this way, the focus
remains on making the Digitransit collaboration model financially viable and
sustainable in Finland. But, as Digitransit continues to establish itself as a
community in its own right, some consideration will need to be given to the
impact of funding on processes, and vice versa. Different arrangements may
need to be explored to help the project scale and stay sustainable as it does.

Governance and organisation

Digitransit's governance structure is organised yet complex, involving multiple
stakeholders across different regions. The core governance team includes
representatives from HSL, Waltti Solutions, and Fintraffic. This three-way
structure ensures collaborative decision-making, with each entity shaping the
platform's strategic direction®®. Each year, service coordinators from the three
core organisations compile a roadmap of proposed developments, but they also
meet regularly. In both the roadmap and regular meetings, representatives from
each entity review proposals and ideas for ongoing work®*.

New features typically get evaluated based on their business case and
alignment with Digitransit's strategic goals. One interviewee exemplified the
process: ‘We have to be unanimous that [external] funding doesn't hurt the main
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focus, which is the up-and-running service and making the minor improvements.
So often it's some smaller, bigger epic that they want to do, which is not needed
for us or needed for Waltti, but Fintraffic might have one that they keep funding,
and then we have to decide together that it isn't hurtful for the main project.’ %%

While designed to be inclusive, the process often involves compromise, as
major decisions require unanimous agreement. As this quote demonstrates, the
consensus-driven, structured approach to decision-making between multiple
parties can slow down the integration of new features, as various local
requirements and priorities need to be reconciled before major changes can be
approved®®. As this process was described, one gets a sense of how it might
be slow and occasionally cumbersome. The whole process takes time and
effort, and is rather centralised by comparison to some open source
communities.

Despite an active community of users and developers, external contributors
often struggle to navigate the governance structure, which is highly centralised
and focused on Finnish use cases®®’. Unlike OpenTripPlanner with its more
formalised open governance model, Digitransit remains largely controlled by
Finnish stakeholders. While the governance is well-suited for the needs of a
PSO project — and it is part of an established open source community (in this
case, the OTP community) — it is not set up to receive external contributions
through open source governance.

One interviewee notes of this approach to governance and organisation: “Yeah,
I mean [with Digitransit], it's kind of de facto governance; like, it's their project,
and they say that they are open to contributions, which is actually true, but it's
not as open as OpenTripPlanner where they have a governance document and
where there's votes happening and open calls and so on. It's more [of] an HSL
project, | would say.’ *® The limited amount of external contributions coming
from the community can, hence, to certain extents be explained by the relatively
closed governance model the project has adopted.

Where they do happen, international contributions to Digitransit mainly flow
through the official community channels on Slack and occasional meetings®®°.
Some interviewees suggested that greater transparency and streamlined
contribution processes could enhance international collaboration and broaden
the platform's accessibility®®.

Despite these challenges, through its three-way governance, Digitransit
maintains a strong commitment to open source principles, enabling local
governments to leverage and customise the platform for their needs. For
long-term success, though, stakeholders may need to explore new governance
approaches that allow for greater flexibility and inclusivity, particularly as the
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platform expands beyond Finland. They will also need to consider what more
structured and inclusive contribution models look like.

Lessons Learnt

1. Multi-stakeholder governance models without clear ownership
structures can create challenges for governance of open source
development.

The Digitransit case study reveals how a three-way governance structure
between HSL, Fintraffic, and Waltti Solutions introduced complexity that limited
external contributions. While decisions required unanimous agreement from all
three organisations, this consensus-based approach created bottlenecks in the
development process, with interviewees noting that municipalities often
provided requirements rather than code contributions. The contrast with
OpenTripPlanner's more streamlined governance, which featured weekly
developer meetings, clear contribution processes, and a dedicated release
committee. This highlights how governance structures directly impact project
sustainability and external participation.

The difference in external contribution levels between OTP and Digitransit
demonstrates how governance affects community growth. While OTP
successfully attracted contributions from Norway's Entur, U.S. cities, and other
international participants, Digitransit struggled to cultivate a similar contribution
ecosystem despite its usefulness. As one interviewee noted regarding the
German implementation, they pushed as many changes as possible upstream,
but there was not much responsiveness from HSL's side®'. This suggests that
complex governance can create high barriers to entry, discouraging potential
contributors and ultimately limiting a project's long-term sustainability compared
to communities with more accessible participation pathways and clearer
decision-making structures.

2. Cross-border collaborative development requires proactive
engagement with, and contribution to, upstream communities and
dependencies.

The Digitransit case study demonstrates how open source solutions can create
thriving ecosystems that transcend national boundaries. The relationship
between Helsinki's Digitransit platform and the upstream OTP project illustrates
a broadly successful model of collaborative development across international
communities. While the German municipality implementations offer important
insights into adoption challenges, the broader significance lies in how OTP
serves as a foundation for other such public transit solutions worldwide. The
Norwegian experience with OTP, as described by Entur's representative, shows
how the professionalising of open source governance — through regular
developer meetings, clear contribution processes, and consensus-based
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decision making — has strengthened the entire ecosystem, benefiting all
downstream implementations, including Digitransit®®.

In this way, the case study highlights the value of investing in a project’s
upstream communities and dependencies rather than maintaining isolated
forks, as well as the importance of community support between projects more
broadly. Finland's HSL, Norway's Entur, and other international partners actively
contribute to OTP's core functionality, ensuring the platform evolves to meet
diverse needs while maintaining interoperability. This collaborative approach
has enabled the adoption of OTP-based solutions in cities across the United
States, Germany, Estonia, and beyond®*. The ecosystem's success
demonstrates how local governments and other PSOs can leverage shared
development resources to create sophisticated transit solutions that would be
prohibitively expensive to build independently, while simultaneously fostering
innovation through open standards and data exchange frameworks mandated
by regulations like Finland's 2017 mobility data law.

3. Cross-border open source communities need to be responsive and
helpful to both new and existing users and contributors.

Active communication and responsiveness are crucial for sustaining an open
source community, especially in cross-border projects. In the case of Digitransit,
its early success was heavily influenced by the proactive engagement of Finnish
developers, who were committed to fostering a collaborative environment. Their
responsiveness to requests from other local governments in Finland>®
highlights the importance of consistent and clear communication channels
within open source projects, as it helps resolve immediate issues and also
fosters a sense of community ownership. While their engagement was possible
in Finland, aided by a similar culture and working dynamics, their collaboration
across borders highlighted the complexities of being responsive and
collaborating actively. This is common for open source collaborations originating
from PSOs, particularly at a local or regional level, but is notably absent in
Digitransit, which is a relatively mature collaboration already.

As Digitransit scales internationally, a more robust governance model, perhaps
with tiered support structures or funding mechanisms for smaller local
governments, might be necessary to help alleviate and remediate some of
these challenges. The Herrenberg experience suggests that even with
enthusiastic individuals and helpful communities, structural support and
guidance for contributions is essential for long-term success®®. A good model
for this is OTP, though they have their own sustainability challenges as well*®.
But by providing support, guidance, and resources, open source communities
can lower the barrier to entry for newcomers and encourage active participation.
This collaborative spirit not only aids in growing the project but also enriches it
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with diverse perspectives and expertise, driving innovation and ensuring its
relevance in a global context.

4. Developing documentation and onboarding processes that lower
barriers for newcomers, particularly local governments, is vital for
adoption.

Lowering barriers for new contributors, particularly local governments, is
essential for adoption. In the case of Digitransit, some new contributors to the
software struggled to become active due to limited documentation, leading to
challenges in cross-border implementations®’. The challenges faced by
Herrenberg®® suggest potential gaps in these areas. In those cases, rapid
implementations — driven by the limited funding period — seemed to prioritise
speed over thorough documentation and training®®. This could have contributed
to the project's eventual abandonment, as the local government lacked the
internal expertise to maintain the system.

One interviewee's comments about Finnish adaptations to OpenTripPlanner
struggling to be integrated into the main branch hint at a broader issue with
contribution processes®®. Even if documentation is excellent, there is not
always a clear pathway for contributing back to the core project, which can lead
to fragmentation and duplicated effort. Local governments, like the City of
Herrenberg or the State of Brandenburg, often lacking dedicated development
teams, may be particularly vulnerable to this issue®'. Local governments,
typically the end-users or beneficiaries of open source projects like Digitransit,
may have limited technical expertise or resources to navigate complex
platforms®®. Therefore, providing comprehensive documentation, tutorials, and
support can significantly ease their onboarding process.

By creating means to streamline the initial engagement with the project,
upstream developers and maintainers can help downstream users, such as
local governments, more effectively utilise and customise the open source
solution to fit their specific needs. These dynamics are complicated depending
on where the local government is in the ‘stream’. In any case, while strong
documentation and onboarding are essential, they must be complemented by a
clear and accessible contribution process. Such processes should not only
guide local governments on how to use the software but also empower them to
contribute their own adaptations and improvements back to the community,
fostering a sense of shared ownership and reducing the risk of isolated
implementations.

5. Standards enable broader adoption and reuse of solutions in other
contexts or migration to a different platform.
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The use of open standards facilitates the reuse of solutions in various contexts,
as they can be easily adapted and customised to fit specific needs without
requiring extensive modifications. In the Digitransit case, the use of
OpenTripPlanner clearly demonstrates the benefits of open standards, which
help to enable cross-border sharing and interoperability®®. This flexibility is
crucial for local governments with diverse existing systems and data sources. In
addition to OTP, Digitransit's use of other open standards, like OpenStreetMaps
— which has a broad international community — also seemed to enable broader
adoption and reuse across different contexts, as it facilitated easier migration
between platforms and supported international scalability®®*.

However, as the interviewee also notes, even with open standards, challenges
remain. The difficulty in integrating Finnish adaptations into the main branch of
OpenTripPlanner shows that using open standards is not a silver bullet®®.
Variations in implementation and customisation can still create significant
barriers to collaboration and code reuse. Therefore, while open standards are a
crucial foundation, they must be complemented by strong community
governance and clear contribution guidelines®®, and they may not be
appropriate or useful in all circumstances. A better consideration of the context
appropriateness of open standards (and APIs) will ensure that local
adaptations, while leveraging the flexibility of openness, can also contribute
back to the broader project, rather than creating isolated and incompatible
implementations.

Regardless of the challenges, open standards are vital for the portability and
reuse of open source solutions, particularly for PSOs, who often benefit from
economies of scale and tapping into established communities of practice. They
play a crucial role in ensuring interoperability and compatibility across different
systems and platforms. By adhering to such standards, open source projects
like Digitransit open up the possibility of more easily integrating with other
software, services, and communities, enhancing their functionality and
expanding their potential user base while also providing benefits to code quality
and reuse®”’. This not only saves time and resources but also promotes
collaboration and knowledge sharing among different communities and projects.
Additionally, standards enable easier migration between platforms, allowing
users to switch to different systems or upgrade their infrastructure without facing
significant challenges in transferring data or functionalities.

6. Scalability and localisation are important to make open source
projects easily adaptable to local contexts and requirements.

The Digitransit project, by its very nature, needs to be both scalable and
localisable. Scalability ensures that the project can grow and adapt to
increasing demands without compromising its performance or stability, while
localisation is about ensuring the project can be adapted to the specific needs
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of different local governments, while also maintaining a core codebase that is
manageable and sustainable. In this way, balancing scalability and localisation
is critical for the success of open source projects — especially when they aim to
serve diverse communities with varying needs and contexts — but hard in
practice. One interviewee's comments about trying to have OpenTripPlanner
2.0 as clean as possible suggest an awareness of the challenges of balancing
these competing demands®®.  The experience with Finnish adaptations
struggling to be integrated into OpenTripPlanner highlights the tension between
local customisation and maintainability®®.

While local adaptations are essential for meeting the specific needs of each
local government, they can also lead to a fragmented codebase if not properly
managed. For example, Digitransit scaled to Germany, but perhaps failed to be
localised properly into a different cultural context, leading to forks that increase
maintenance complexity and were ultimately left to languish, as seen in
Herrenberg and Brandenburg®®. A modular architecture might help to address
this challenge. By allowing for independent updates and customisations, a
modular design can enable local governments to tailor the system to their needs
without compromising the integrity of the core project. However, this modularity
must be coupled with a strong governance model to ensure that valuable local
adaptations are shared and integrated back into the main codebase.

For this reason, developing a more modular architecture could enhance
scalability and localisation while reducing those maintenance burdens and
allowing for more collaboration between upstream and downstream developers.
This is a frequent challenge as open source projects scale, and can be seen as
especially acute for the private sector, which has less capacity to absorb
maintenance and customisation costs. In this way, as projects like Digitransit
scale, taking such factors into account can promote the long-term sustainability
of the project.

5. Case Study of Consul Democracy

The following is a longer version of a case study included in a comprehensive
report titled ‘Open Source Software Adoption and Reuse in European Local
Governments: A Multiple-Case Study,’ available on the OSOR website.

The case study was developed through a combination of secondary research
and 4-6 original interviews with individuals representing the local government,
community and supplier perspectives on the open source project/collaboration.
The insights in the case study were validated through workshops, and specific
findings have been reviewed by people originally interviewed for the case study.
Insights have been pseudonymised in the case study narrative, but the full list of
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organisations and individuals participating in the case study can be found in
Annex C of the main report.

Introduction

Consul Democracy®", often referred to simply as ‘Consul’, is a robust and

scalable citizen participation platform that supports participatory democracy
initiatives by enabling direct citizen engagement. The platform supports
budgeting, collaborative legislation, and citizen consultations, fostering
transparency and community involvement in governance. Over time, it has been
adopted by various international governments and organisations, making it a
key tool for civic participation globally for governments and civil society
organisations®'2,

Consul is built using Ruby on Rails as its core framework5', utilising
PostgreSQL for database management and integrating Elasticsearch for
advanced search capabilities, enhancing user experience. The platform is
licensed under the GNU Affero General Public License (AGPL), guaranteeing
that any modifications remain open source®“. Consul's active community of
developers and contributors continuously updates the platform, ensuring
security, usability, and adaptability to evolving governance needs in different
contexts where it is deployed.

Madrid City Council developed Consul originally in the wake of political change
on the back of anti-austerity protests, which had started in 2011 and culminated
in the elections of 2015. During those elections, it was the reformist and
pro-democracy party Ahora Madrid that helped bring Consul into the world. The
party swept to power in the Madrid City Council elections, largely because of a
commitment to initiating political change, most notably through bottom-up
democracy®’®. At the same time, similar political changes were happening in
Barcelona and many other cities across Spain, a result of bottom-up local
government initiatives that were tied into the critiques of left-wing parties and
coalitions®'®.

The new mayor in 2015 was Manuela Carmena, a politician who was influential
in launching Decide Madrid, the open source platform that would later become
Consul®'. Decide Madrid promised to enable individual voices from across the
city to be heard and included in local government decision-making processes.
In particular, it was designed to facilitate ‘direct democracy’ or ‘participatory
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democracy’, allowing citizens to engage in bottom-up decision-making
processes such as participatory budgeting and policy proposals®*®.

Since its inception, Consul has expanded globally, influencing participatory
governance in numerous local governments, regions, and organisations. In the
period from 2017 to 2019, Consul gained international traction, especially in
Latin America and Europe®'®, with an expansion of interest made possible by
open community collaboration via the Internet. Since it was released openly,
Consul has been widely adopted worldwide, including in cities like Buenos
Aires, Paris, and New York, as well as by regional governments and civic
organisations®?.

While its use declined a little bit after 2019, the last five years have been
characterised by an increasing pan-European collaboration, with large influence
coming from Germany, Scotland and,to a lesser extent, the Netherlands. This
expansion has forced Consul to evolve into more consolidated modalities for
sharing and collaboration, even as the development of formal governance
structures has not kept up with the need of contribution and maintenance
support®?'. While the Consul Democracy Foundation has focused largely on
community-building and collaboration so far, it hopes to improve the governance
and financial sustainability of Consul in the year ahead®?.

In spite of these challenges, Consul has proved a successful and durable
enabler of direct democracy processes, particularly around participatory
budgeting, and continues to provide local governments and other organisations
with essential tools for participatory democracy.

Key Stakeholders

Consul Democracy Foundation: The Consul Democracy Foundation was
established in 2019 to ensure Consul's continued maintenance as political
support from the Madrid City Council declined following elections®?®. Rather than
maintaining the codebase with its own developers, the Foundation focuses
primarily on community development and expanding the use of Consul
internationally®®. It manages limited funding sources, including an annual
€20.000 contribution from the City of Munich, European Union grants, and
private donations®®. The Foundation sponsors annual "ConsulCon" events to
facilitate knowledge exchange®®, maintains active communication channels like
Slack for the community®?’, and has created a certification program for service
suppliers that requires them to contribute back to the project and donate a
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percentage of revenue®®. Despite these efforts, the Foundation struggles

financially and lacks the capacity to centrally coordinate technical development
across the fragmented Consul ecosystem, something it hopes to change.

COSLA (Convention of Scottish Local Authorities): COSLA serves as a
central facilitator for Consul implementation across Scottish municipalities,
providing technical management, hosting, deployment, and onboarding
support®®. This centralised approach reduces duplication of effort across 32
councils and leverages shared expertise, though it faces capacity constraints®®.
COSLA emphasises the importance of data portability and system
interoperability, ensuring local governments have clear exit strategies when
adopting open source solutions like Consul®®. Their approach balances
standardisation with local needs to lower barriers of entry for participatory
democracy, while also maintaining a degree of control over future developments
through proactive planning®®.

Decidim: Decidim originated as a fork of Consul when the City of Barcelona
sought more flexibility and customisation options for citizen participation®.
Unlike Consul, Decidim adopted a modular architecture, allowing for simpler
development of new features, easier updates, and enhanced security. This
critical architectural choice — modular design — also enabled more localised
translations and customisation, fostering a larger international community®3.
Like Consul, the project has since grown beyond its initial Spanish roots, with
active communities in Latin America, Europe, and even Japan. The Decidim
Association governs the project through a Coordination Committee elected
democratically, ensuring community-driven decision-making®®.

Code for Romania: Code for Romania, now operating under Commit Global,
began working with Consul in 2019 and deployed the first instance in Brasov, a
medium-large city in Romania of about 237.000 people®*®, around 2020 to 2021.
That first instance focused on participatory budgeting, aiming to implement
end-to-end processes before handing them over to local governments to ensure
autonomy and prevent dependency®’. During the transition, Code for Romania
emphasised knowledge transfer and maintained independence by avoiding
long-term hosting responsibilities®®. They found the Consul community
supportive, particularly collaborating with service supplier Rock&Ror®®, a key
contributor to the early project in the City of Madrid. Their approach to
deployment included promoting local ownership and leveraging community
knowledge for customisation®.
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City of Munich: The City of Munich adopted Consul to implement direct
democracy digitally, continuing a policy priority from a previous
administration®'. The Open Source Program Office (OSPO), established in
2024, supported Consul through sponsorship and service supplier support,
instead of direct code contributions. This was in part due to internal expertise
being Java-focused, while Consul is built on Ruby on Rails®*?. Munich became
the sole sponsor of the Consul Democracy Foundation, contributing €20.000
annually to support the project's core development and sustainability®®®. Their
involvement is strategic and aims to contribute towards securing Consul's future
without directly influencing feature development®*.

City of Groningen: The City of Groningen was highly active in the international
Consul community early on and played a leadership role in promoting the
platform within and beyond the Netherlands®®. However, their involvement has
diminished recently®*. Groningen's engagement demonstrates the challenges
of sustaining momentum and participation in open source projects, especially
when local priorities and political landscapes shift®*’. Their experience highlights
the importance of maintaining international collaboration and knowledge
exchange to support long-term project sustainability.

Detailed Findings

Adoption and use

Adoption and use of Consul have varied significantly across different countries
and local governments, shaped by local contexts, resource availability, and
strategic goals. Initially developed in Madrid to support participatory democracy,
Consul rapidly gained traction across Madrid in 2015 and early 2016, continuing
to spread around Spain, and international attention came in 2016 and 2017, all
the way through 2019%4. During this period, it spread to many countries, not just
in Europe but in Latin America as well.®*® As one interviewee noted: ‘The project
[was] a fire that spread around Europe and Latin America, [for example]
different cities from Argentina, Guatemala [and] Eastern Europe.’ ®*°

The platform's adaptability allowed for diverse implementations, with each local
government customising features to suit local needs. However, this led to
fragmentation, as multiple forks emerged without a streamlined process for
reintegration into a core codebase.®®’ In Germany, for instance, localised
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versions tailored to national requirements resulted in parallel developments that
were difficult to reconcile.®*? According to one interviewee: ‘/ think this is a big
problem in the open source world that you have so many projects with no paid
maintainers doing so much work. [...] It's a problem [if] you can fork and there is
no other maintainer who will maintain the core. For me, it's important that you
have a very secure and clean core of your software.’ 5%

The adoption process has also been influenced by organisational models and
governance structures. In Scotland, COSLA facilitated implementation across
local governments by centralising technical management and costs, lowering
the barrier to entry for local governments®*. This model promoted widespread
use but constrained customisation, as individual councils lacked the resources
to adapt the platform to their unique needs®®®. Speaking to this, it was noted
that: ‘All of [COSLA’s] technical management is done by COSLA on behalf of
the councils or municipalities. We deal with all of the technical hosting and
deployment and technical onboarding, and that's one of the bits of the model
which works reasonably well, apart from our lack of capacity.’ ®%®

Conversely, in Romania, Code for Romania focused on knowledge transfer to
ensure local governments maintained autonomy and did not become dependent
on external support®®. This approach highlighted the importance of strategic
exit planning and sustainability considerations for long-term success. Reflecting
on this process, another interviewee stated: ‘It's important for us to make sure
that these solutions stay within the municipalities. And [that] we don't become
an IT provider for them because all the support we're providing and offering is
for free.’ %8

Challenges in adoption were not limited to technical fragmentation but also
involved cultural and language barriers. In the case of the City of Groningen,
they were initially highly active in the international Consul community and
played a leadership role in promoting the platform within the Netherlands®®.
Over time, they encountered challenges in localising the system to Dutch and
maintaining it in a way that met the needs of the Dutch context, which forced
Groningen to effectively collaborate with the predominantly Spanish-speaking
Consul community and technical core group®®. Combined with minimal
opportunities for local governments to influence the project's technical direction,
these factors eventually led Groningen to withdraw from the Consul
ecosystem®®’.

There were also political barriers. One interviewee highlights: ‘There is a
political barrier that has to do with the understanding of the governments of
what their role is and what they can do. [E]specially for city governments, this
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idea of collaborating in international projects and really being a relevant part of it
usually is a bit of an alien idea.’ 5%

In some regions, participatory democracy was perceived as a politically charged
activity, impacting stakeholder engagement®?. The same interviewee stated: ‘In
the case of Consul in particular, in some cases, there are governments who |[...]
could think that citizen participation or that democracy is more like a left-wing
political idea. It was not so common during the whole project. Actually, in the
Consul project, most of the governments outside of Spain, probably most of
them actually were more conservative or right-wing governments.’ %4

Despite these challenges, Consul has fostered vibrant international
communities, facilitating knowledge exchange through conferences, webinars,
and active Slack channels®®. Each year, the Consul Democracy Foundation
sponsors ConsulCon, the most recent one of which took place in the Canary
Islands in February 2025%°. Given some of the other challenges in creating a
maintainable ‘core’ for Consul, these communities have been vital for sustaining
the project and supporting the diverse needs of global users, proving to be one
of the engines of its reach and success as a global open source project and
community.

Development and maintenance

After its initial launch, Consul’'s development was heavily driven by the Madrid
City Council, which had initiated its development®’. The open source approach
in the City of Madrid was adopted in large part due to a mandate and
pragmatism about choice of tooling, which was made possible by a surprising
and generous political mandate from the recent elections, as well as a strong
leader in the form of Mayor Manuela Carmena®®. The use of open source in
Decide Madrid was influential and got the attention of many other cities and
regions in Spain, including the City of Barcelona®®.

After just 6-12 months, other cities became interested in Consul and its use
spread, with active contributions from various stakeholders, including the City of
Barcelona®”?, and eventually actors from outside Spain®”'. As early as late 2015
or early 2016, there was rapid adoption by various cities and regions. In
2016-2017, the City of Barcelona forked Consul and developed its own open
source platform, which came to be known as Decidim. This was partly due to a
need for greater oversight of the architecture and customisation options, to
meet local needs in Barcelona®’2.

%2 |nterview with Former City of Madrid Employee

%63 |bid.

4 |bid.

%5 |nterview with Consul Democracy Foundation; Interview with Former City of Madrid Employee; Interview with
Convention of Scottish Local Authorities (COSLA)

%6 Consul Democracy Foundation. (2024, June 10). Consul Conference 2025: Gran Canaria. Available:
https://consuldemocracy.ora/2024/06/consulcon25/

%7 Interview with Consul Democracy Foundation; Interview with Former City of Madrid Employee

568 |nterview with Former City of Madrid Employee

%9 Interview with Decidim Association

670 |bid.

571 Interview with Former City of Madrid Employee, Interview with Consul Democracy Foundation

672 |Interview with Decidim Association

169


https://consuldemocracy.org/2024/06/consulcon25/

Political shifts in Madrid, beginning in 2019 when a more conservative and
technology-sceptic government was elected, led to reduced official support for
the Consul software, which declined further with the onset of the COVID-19
pandemic in 2020. According to one interviewee: [T]his citizen’s party that was
in the government lost elections, [...] and that happened also in many of the
other cities all over the country [as well]. [...] In the case of Madrid, the
government was quite right-wing, a coalition with much more extreme right-wing
parties. And they started basically going back with a lot of the political decisions
that were done during the previous years. But they decided to keep the tool
open, which is good.’ *"®

These shifts in political support for Consul Madrid created some uncertainty in
how Consul was being developed and maintained in the city, with additional
uncertainty caused by elections in other cities. Noted one interviewee of the
changes in 2019 in Madrid: ‘Then [in 2019] there was a local change in the
government. There was a new election. [...] They stopped taking responsibility
for the Consul project. So that meant that there was a huge cut in the team.
There was no longer responsibility for updating the code, doing security
updates, doing new version releases, doing everything that it takes to keep a
software viable, usable and safe.’ 674

A challenge for the long-term adoption and maintenance of Consul in the period
after 2019 was the small community of service suppliers supporting the
project®”. In particular, many of the service suppliers emerged in Spain and had
direct or indirect connections to the Consul project, allowing them to build up
knowledge and understanding of the project that would be hard for other service
suppliers to replicate, giving them soft control of the market®’®. That said, the
lack of in-house technical expertise in many local governments led to a form of
dependency on external service suppliers and NGOs, for better or worse.®”’

Speaking to one of these service suppliers and their relationship, an interviewee
noted how: ‘I can definitely say that again the most helpful part of the
community has been still the collaboration, even before it was a contracted
collaboration with the team at [the service supplier] Rock&Ror. They seemed, at
least at that moment in time, [that] they were the most actively engaged people,
and that was supporting everybody who was trying to deploy Consul. They
really helped us.’ ®®

Fortunately, the set-up of the Consul Democracy Foundation had begun in
2018, in large part a proactive measure to anticipate risk should the City of
Madrid withdraw support. In a case of fortuitous timing, it was finalised in 2019
as the new government came into power, which helped to ensure the platform's
continued maintenance, although only in part®”®. Over time, the role of the
Consul Democracy Foundation became focused on community development
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and expanding the use of Consul. To this day, they do not have their own
developers to maintain it®.

Partly as a result, but also due to natural changes in any large open source
community, additional challenges in development and maintenance persist.
These include reliance on a small pool of maintainers, difficulty in securing
funding for maintenance over feature development, and adoption challenges
wherein local governments face challenges integrating Consul with existing IT
infrastructure®'. Finally, political changes affect long-term adoption and funding
commitments, and bureaucratic hurdles in integrating open source software into
government workflows remain as well®®2,

Funding and sustainability

Initially funded by the Madrid City Council, Consul expanded naturally and freely
— in the way many open source projects do — in the period between 2016 and
2019. By maintaining their installation of Consul, the City of Madrid provided a
sort of de facto, upfront subsidy to the development of a citizen participation
platform for local governments adopting Consul®?. Further development of
Consul, including new features or architecture, was funded largely by
participating local governments, and most of it seems not to have made its way
back to the core codebase®‘.

Since the emergence of the Consul Democracy Foundation in 2019 — an idea
from even earlier than that, which was intended to promote the software’s
technical and financial sustainability — Consul has since transitioned to a model
reliant on external contributions, with attempts at diversified funding through
grants and sponsorship. For example, as part of a new model for supporting
Consul, the City of Munich contributes €20.000 annually to the project via the
Consul Democracy Foundation, which is also seeking to get other cities to do so
as well®®, Additionally, European Union grants and private donations
supplement local government contributions, and there are financial contributions
— whether direct or indirect — from service suppliers implementing Consul for
local governments®®. Nevertheless, the total effect of all this fundraising seems
to be insufficient.

The Consul Democracy Foundation itself is circumspect about these
challenges, which are often equated with a focus on what's new. As one
interviewee pointed out: ‘.. there's a lot of emphasis always on new features
and doing new stuff and innovations and adding [more]. Now you can get funds
for adding Al to the platform or something like that. You need to have [these
things] if you want to get funded, you need to come up with some fancy new
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feature every time, even if you want to get the funding that you need to just
maintain the platform.’ %8’

There have been attempts at a diversified funding model, which have helped to
sustain the platform. Namely, the Consul Democracy Foundation has developed
a certification program with service suppliers with criteria for participation that
motivated them to contribute back actively and donate a small percentage of
revenue to the project®®. Despite this, and the money from Munich, long-term
financial stability remains a key concern for Consul, as there is (for now) a
dependency on ad-hoc funding from a patchwork of sources and in-kind
contributions from service suppliers and local governments®®. That said, both
paths offer potentially fruitful and sustainable funding models for the project, if
the Foundation can convince more people to come on board and be recurring
sponsors or supporters.

The struggles Consul has had in attracting and retaining funding sources stand
in stark contrast to the Decidim Association. While Decidim also reported
struggles to fundraise, it has been more successful in diversifying its funding
and bringing together a patchwork of different sources into better core funding
and support for the Decidim codebase and those local governments and actors
dependent on it*°. This may partly be attributed to the amount of time it had to
get up and running before the pandemic, whereas the Consul Democracy
Foundation was severely constrained during the COVID-19 period®".

Governance and organisation

During the period from 2016 to 2019, governance of Consul was loosely
structured, with contributions from various local governments coming in a
fragmented and ad-hoc way®?. While the City of Madrid was the primary
maintainer of Consul, it did so largely by default, as it had initiated the project
and invested so many resources into it, though not necessarily because of a
conscious choice regarding its governance®:. There was a lot of collaboration
around Consul and sharing of knowledge and information, but it was also true
that most cities had their own installations, and new features and code were
developed on an ad-hoc basis, with little contributed upstream to a single,
maintainable core®.

Since 2019, when political change happened in the City of Madrid and the
Consul Democracy Foundation emerged, the governance of Consul has
remained relatively informal. The Consul Democracy Foundation serves as the
primary coordinating organisation, but it cannot be regarded as the maintainer,
and decision-making is highly decentralised, with most local governments
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maintaining Consul in separate repositories with quasi-forks of the original
codebase (there remains a lot of collaboration between cities and through
online fora)®®. This stands in contrast to Decidim, which has adopted a more
modular but centralised architecture, and for which the Decidim Association has
taken responsibility for coordinating maintenance and contributions with service
suppliers and local governments®®.

Despite efforts to maintain the platform, challenges remain in ensuring
continuous technical development and central governance due to the change in
government in Madrid and the corresponding decline in investment in Consul,
which happened in other local governments across Spain, too®’. The
governance of Consul, which had been driven primarily by the largesse of those
governments in Spain, was unable to adapt easily. A lack of a clear governance
structure has led to fragmented development wherein cities and service
suppliers contribute separately, often without merging features back to the core
codebase. Noted one interviewee: ‘The service providers, some of these
providers also are now providing a bit more core development services of the
tool. So in that sense now, for example, the developers of the city of Madrid or
the big cities are not anymore really taking all the work of the development.’ ®%®

As a result, today’s contributions to Consul come largely from certified service
suppliers, with fewer contributions from local governments and NGOs. Each
group plays a different role in shaping the project's development, but at the
moment, the governance of the core project is centred on a technical core
group with mainly representatives from service suppliers, many of whom date
back to the ‘Madrid era’ of Consul's development®®. In terms of the active local
government contributors, right now it is largely the City of Munich which has
played an outsized role in contributing to and requesting features of Consul,
though the Scottish Association COSLA has also played a big role in adapting
Consul to the unique needs of Scotland’®. Now, the technical core group (e.g.
the service suppliers) takes the main decisions, while ventilating the roadmap
with the overall community.

The absence of a strong centralised governance structure has reinforced
challenges in governing a unified community — let alone a single codebase —
ultimately leading to a degree of fragmentation in community governance
between the local governments and the service suppliers. For example, a key
concern for sustainability has been the increased distance from cities like
Groningen; if there had been a more inclusive/open governance, they might
have stayed’'. This centralisation of power in the hands of the service suppliers
is one of the reasons for the continued fragmentation of development on the
local government level. Over time, the Consul Democracy Foundation intends to
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involve local governments more long-term’®

‘back together’ to make it less fragmented™®.

and bring the Consul codebase

Lessons Learnt

1. Diverse funding and support — e.g., in terms of funders and type of
funding (grants, sponsorships, resources) — improves resilience of
the project and overdependence on any single actor, particularly as
a project scales up internationally.

The Consul case study illustrates how insufficient funding diversification can
fragment communities and create problematic dependencies on service
suppliers or systems integrators for both customisation and financial support.
Notably, Consul experienced a risk in funding in the aftermath of the 2019
elections when the City of Madrid retracted its support’®. Furthermore, the
Consul Democracy Foundation has struggled to diversify funding since the
onset of Covid-19 — with the City of Munich being the only sponsor from the
public sector’® and some funding from the philanthropic arm (foundation) of
Bosch’® — and it often relies on service suppliers to do much needed
maintenance work’, defaulting to more of a community than technical role.
This risk and uncertainty reinforce the fact that if a main funder of a project were
to pivot, e.g. due to a change in government, projects would risk going
unmaintained and ‘soft forks’ in the codebase might become ‘hard forks’”°®,

While public sector organisations provide valuable support, relying solely on
local government or single-source funding can lead to long-term instability, as
can a lack of funding diversification once a project goes into a foundation. In the
medium- to long-term, this can compromise the independence of PSOs
adopting the software. More diverse models that include community contribution
fees, revolving funds, EU grants, and even private donations can help warn
against the risks of overdependence on one actor’®. These additions, while
hard to implement in practice for small foundations, illustrate practical pathways
to financial sustainability. Core development and maintenance require
centralised fundraising to ensure the software remains implementable and
maintainable by local governments, and to ensure that it is flexible and scalable
for the actors adopting it, many of whom have common needs and use cases.

2. For an international project to function freely, collaboration across
the overarching (cross-border) community must be maintained.

Structured and inclusive governance is critical when open source product or
collaboration gets used increasingly internationally, but it also requires
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subcommunities to be built up and fed into the larger community that supports
the ‘core’ project. This is true even in cases where there is no single maintainer.
In the case of Consul, it became clear that the modular architecture and
decentralised community made it challenging for local governments to
contribute back and work together around shared feature development or
needs’'®. Some expressed the belief that Consul felt like it was being forked by
each local government — even if it was not a ‘hard fork’ but a re-configuration
according to each local government — with little getting contributed back
upstream.

In this way, the Consul case study demonstrates how a steering committee
model — with clear roles for local government representatives and product
development teams — could help coordinate diverse contributions while
preventing fragmentation in the codebase. While this could have, in theory,
been the role the Consul Democracy Foundation took, they chose to instead
work more on advocacy and diversifying the contribution base for Consul, and
have now become more reliant on a group of largely Spanish service suppliers
that have been active since the project’s inception. While the intent of the
Foundation seems to be to change this, the current centralisation of power in
the hands of service suppliers likely means governance needs to change before
technical decisions can change, not the other way around.

Open knowledge sharing and community interaction with users from
similar contexts and with similar requirements for the solutions is critical
for sustainability.

Digital communication channels and online communities are crucial for platform
growth in open source projects, particularly in their early stages. Consul's
success stemmed largely from its diverse user community of local government
and other PSOs sharing knowledge and best practices across (city) borders,
which happened organically in its early days as a community. Online
collaboration modalities supported the expansion and ultimate consolidation of
the Consul community, even as formal fundraising stagnated and governance
structures weakened. Yet, as communities grow larger, a risk is that diversity
and distance grows between the users. If underpinning needs and ways of
communicating grow too large, community members may be forced to look to
alternative options, as happened with the City of Groeningen.

The City of Groeningen was missing the ability to share knowledge with peers
who have similar requirements and needs from the solution, and discuss and
implement the necessary customisations accordingly. Different languages and
cultures also posed a barrier to the knowledge sharing of the international
community. The city instead opted for an open source alternative solution
emerging from other Dutch local governments where they could communicate
on a closer level.

70 Extrapolated from: Interview with Decidim Association; Interview with Commit Global / Code for Romania; Interview
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3. Without more defined governance structures, service suppliers can
begin to play an outsized role in technical decision-making, and
cities can become reliant on them over time.

Consul's experience demonstrates how trade-offs in technical choices — e.g. a
lack of modularity or centralisation in maintenance — can lead to service supplier
dependence and ad-hoc collaboration, with minimal upstream contributions
resulting from architectural constraints and a community culture that has been
built around that architecture. Compared to Decidim, an open source civic
participation platform like Consul, which was forked from Consul by the City of
Barcelona in 2016, Consul relies on a highly centralised architecture, which is
harder to customise’". Another aspect of the challenge comes from the fact that
it is programmed in the Ruby on Rails framework, a programming language that
fewer developers may be familiar with'2.

Global open source solutions require technical adaptability by modular
development, facilitating updates and customisation while accommodating the
needs of diverse local government IT environments. That said, this was not
always common for Consul, and many cities worked on Consul in silos, partially
reinforced by the fact that it was harder to program for without a lot of historical
expertise and knowledge, and partially because its architecture made it difficult
to commit new features or customisations back upstream’’®. This was made
clear in the example of Code for Romania, which worked to adapt Consul to the
needs of the City of Brasov and other smaller local governments, eventually
developing capacity-building efforts to help train local officials and encourage
them to take over ownership of the platform*. This was also done in the case
of COSLA, the association in Scotland’">.

In this way, a platform's continued adoption depends on its flexibility to meet
evolving needs across different social and political contexts. Maintaining a
unified codebase serves as a ‘single source of truth’ even as jurisdictions
implement unique features. Modular development and a unified yet flexible
codebase can help local governments adapt the platform to their local IT
environments, as well as reduce dependency on any single supplier. This is not
currently the case for Consul, which is dependent more on contributions from
service suppliers than local governments, though there is some degree of
awareness that this needs to change’"®.

4. With open source projects steered by a foundation, it is important
to balance centralisation of governance with the modularity and
adaptability of the project.

Governance structures impact technical decisions, as seen in the challenges
Consul faced in maintaining a unified codebase. The lack of a formal
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governance procedure and the reliance on trust-based collaboration led to
fragmented development, with multiple forks adapted to different local needs.
This decentralised approach has made it difficult to synchronise updates and
maintain security across installations. In contrast, Decidim's governance,
characterised by democratic elections within the Coordination Committee,
helped guide its technical roadmap, reflecting community needs and ensuring
more cohesive development across its international community”"”.

Initially, the choice to fork Decidim from Consul was driven by architectural
constraints that limited customisation and flexibility. The decision to adopt a
more modular architecture in Decidim allowed for greater adaptability to local
needs, influencing governance by empowering local implementers to contribute
to the development and decision-making processes’'®. This modularity also
facilitated a more diverse and robust community, enabling decentralised
governance structures where cities and regional governments could maintain
their versions while still contributing to the core project’™®.

In Consul’s case, the interplay between governance and technical decisions is
also evident in how funding and organisational models influenced project
sustainability. Consul's reliance on local NGOs and certified service suppliers
for implementation shaped its technical evolution, as these organisations
prioritised features relevant to their clients. Conversely, Decidim's funding from
PSOs, combined with its community-led governance model, supported a
long-term vision that prioritised security and maintainability’?°. These examples
illustrate how governance structures and technical decisions co-evolve, shaping
both community dynamics and the long-term sustainability of open source
projects like Consul and Decidim.

In this view, it becomes clear that there is a need to adopt more balanced
approaches. Comparing Consul to Decidim reveals how early architectural and
governance decisions can create different outcomes, and how different types of
governance may indeed be required in different contexts. In the case of Consul,
it could potentially have benefited from a more decentralised, open, and
inclusive governance where the key stakeholders — like COSLA or the City of
Munich — could be invited and engaged. This could have promoted a better
synchronisation across their needs and defragmentation of the various ‘forks’.
While there is a recognition that this needs to happen, it is hard to change
because of decisions made early in the project’s lifecycle.

5. Exit strategies should be defined before adopting an open source
project.

Practitioners and policymakers need to ensure that the adoption of solutions
enables migration (e.g. an 'exit strategy') if the project's governance changes, or
it is no longer maintainable. Exit strategies can be defined both in terms of
getting out of relationships with a service supplier and the ability of an open
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source project and its data to be taken over by another actor, including a service
supplier’?. This was demonstrated by COSLA's experience with Consul.
COSLA recognised the importance of having an exit strategy due to the
inherent uncertainty of open source projects, where future development and
support are not guaranteed’?.

In particular, COSLA understood that without a clear exit strategy, local
governments risked becoming locked into a system that could become obsolete
or unsupported, affecting their ability to continue providing public services
effectively’”. COSLA's approach involved ensuring that councils did not
perceive open source software solutions like Consul as dead ends. They
emphasised the importance of data portability and system interoperability,
ensuring that local governments could extract their data and transition to other
platforms if needed’®. COSLA communicated these exit strategies upfront,
making the transition to being more open source more persuasive by alleviating
concerns about service supplier lock-in and long-term sustainability’®. This
strategic foresight mitigated the risks associated with open source adoption by
providing local governments with flexibility and security.

The necessity for exit strategies was also influenced by COSLA's organisational
role and funding structure. As an organisation funded by the Scottish
government and representing local governments, COSLA aimed to simplify
digital transformation for local governments while maintaining a degree of
control over future developments’®. By proactively planning exit strategies,
COSLA not only reduced the perceived risks of open source but also supported
a more resilient and adaptable governance model’?. Unlike proprietary
software, which often comes with contracts ensuring long-term maintenance
and accountability, open source software relies on community contributions and
voluntary maintenance. By proactively planning exit strategies, COSLA not only
reduced the perceived risks of open source but also enabled resilience and
flexibility in the community it supported.
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