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Abstract

Open-Source Software (OSS) has played a central role in shaping the mod-
ern digital environment. Over the last five decades, many business models
have evolved around value creation with OSS. However, there remains a
noticeable hesitation among businesses, especially in German Small and
Medium Enterprises (SMEs). This thesis offers a comprehensive overview
of essential aspects of business strategy, licensing, and community man-
agement related to OSS. Utilizing a taxonomy-based approach, we examine
three case studies relevant to German SMEs, aiming to derive actionable
insights for businesses considering active involvement in OSS. By integrat-
ing public data with insights from participating company decision-makers,
this research raises evidence in support of certain business strategies: It
highlights the importance of a tailored user segmentation strategy and care-
ful calibration of free and commercial offerings. It suggests the importance
of a symbiotic community relationship and a balanced approach towards
community governance. The analysis also presents evidence indicating the
resilience of the Direct-sale revenue mechanism, and conversely, the pos-
sible vulnerabilities of Infrastructure-based models to intermediation. The
thesis concludes by discussing current OSS trends and suggesting strate-
gies considering trends such as licensing challenges and emerging software

supply chain threats.
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1 Introduction

Originating from the foundational days of the internet, Open-Source Soft-
ware (OSS)' has evolved to be the bedrock of today's digital world. A 2022
industry study revealed that an astonishing 97% of codebases contain OSS,
with 78% of the overall lines of code derived from open-source projects.?3
Within a span of just two years, the adoption rate of OSS in German com-
panies rose from two-thirds in 2019 to three-fourths in 2021; this trend ex-
tends to the German public sector, where 64% of public authorities utilize
open-source software.* Conversely, only seven percent of high-ranking
German IT professionals interviewed in 2021 were dismissive or sceptical
of 0SS.5

This surge in OSS adoption shows the great potential and opportunities
OSS presents for organizations. More developers than ever before are ac-
tively participating in OSS: Development platform GitHub recorded a 27%
growth in active users — to a total of 94 million — in 2022 alone.®

Whether it's transitioning existing proprietary codebases to open source or
developing new projects on open-source foundations, the benefits of joining

the OSS movement have never been more compelling.

Yet, despite its growing prominence, many organizations — particularly in
Germany — remain hesitant to actively participate in OSS development.’

The intricacies of open-source dynamics, such as licensing, community
stewardship, compliance, and software supply chain management, can be
hard to navigate for traditional companies.® These pain points are most sig-

nificant in very small and very large organizations.®

! “Open Source” is only hyphenated when used as an adjective (“open-source”)
2 Of 2.409 codebases examined across 17 industries

3 Synopsys (2022), P. 4-10

4 PricewaterhouseCoopers (2021)

5 Bitkom (2021), P. 12

6 Carroll (2022)

7 Bitkom (2021), P. 30

8 Bitkom (2021), P. 14-15

9 Bitkom (2021), P. 12
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Furthermore, a striking 72% of German companies have no strategy for
OSS participation, even though a majority use and modify open-source
code and recognize the opportunities of giving back to the OSS community."
When asked about their hesitation to make use of or contribute to OSS, IT
decision-makers often mention a lack of qualified personnel, uncertainty to-
wards legal and compliance considerations, and an arduous transition pro-

cess towards open software.?

1.1 Research Topic and Significance

It is apparent that these organizations have a need for guidance in partici-
pation in OSS development. To achieve this, it's essential to analyse OSS
success stories in similar companies, identify common success factors, and

formulate actionable strategies for businesses willing to participate in OSS.

To rise to this challenge and take full advantage of its benefits, firms must
reach a comprehensive understanding of OSS dynamics. While many stud-
ies delve into individual facets of the open-source paradigm — such as li-
censing, community management, or business models (BMs) — few offer a
bird’s-eye view of the entire path to open-source. For example, Duparc et
al.3 show how OSS business models can be classified into archetypes by
applying a taxonomy-based approach; Shah and Nagle* achieve a compre-
hensive understanding of the importance of user communities; and
Harutyunyan et al. identify best practices in corporate open-sourcing of ex-

isting proprietary software.s

This research aims to provide the aforementioned overview of the process
behind OSS monetization and growth strategies. The primary objective of
this thesis is to unearth the strategies and success factors that have been

proven to be beneficial for businesses involved in the open-source domain.

1 Bitkom (2021), P. 18, 22, 25

2 Bitkom (2020), P. 23

3 Duparc; Moller; Jussen; et al. (2022)
4 Shah; Nagle (2020)

5> Harutyunyan; Riehle; Sathya n.d.
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1.2 Research Questions and Methodology

To achieve this goal, a qualitative approach is employed, leveraging a multi-

case study analysis method.

The research revolves around three research questions:

RQ1: What specific management and legal strategies have proved suc-

cessful for companies producing open-source software?

RQ2: How can businesses identify and apply the most effective monetiza-
tion models for their open-source projects based on their unique con-

texts and circumstances?

RQ3: How do open-source companies balance effective community growth
and project direction while retaining control and adhering to open-source

principles?

1.3 Structure of the Thesis

The structure of this thesis is designed to provide a logical and comprehen-
sive exploration of OSS. We commence with a historical overview of OSS
in Section 2.1, tracing its evolution to understand current trends and their
implications on development. This leads into a discussion on the merits of
OSS over proprietary software in Section 2.4, examining the motivations
behind its use, development, and contribution. We also delve into reasons

one might be hesitant to embrace or contribute to OSS in Section 2.5.

Subsequently, the significance of OSS licenses is highlighted in Chapter 3,
with a breakdown of various license types and their business implications.
In Chapter 4, we explore the Open Source Business Model (OSBM) taxon-
omy by Duparc et al., classifying different models into distinct archetypes.!

! Duparc; Mdéller; Jussen; et al. (2022)
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Our research methodology and data collection techniques are outlined in
Chapter 5.

In Chapter 6, we present three case studies, applying the aforementioned
taxonomy and employing a morphological analysis. The insights from the
conducted questionnaire are showcased, followed by a synthesis of the ac-
cumulated data in Chapter 7. This synthesis aids in extracting key findings

and addressing the research questions.

In Chapter 8, we conclude by projecting potential future trends in OSS, of-
fering recommendations for businesses navigating these trends, and sug-

gesting avenues for future research.

2 Open Source: Definition, Characteristics, Evolution

To understand the unique benefits and challenges that OSS presents for
organizations, one must understand what distinguishes it from proprietary
software, what the tenets of Open Source are, and how its extraordinary
characteristics make it a unique paradigm in the IT industry. Furthermore,
understanding how OSS first emerged can help elucidate today’s OSS land-

scape.

2.1 A Definition of Open Source

Even though the term ‘open source’ is already neatly self-descriptive — re-
ferring to software whose source’ is openly accessible by the public — it
brings with it a host of other assumptions that need to be considered when

discussing open source.

To answer the question “What is open-source software?” we can start by

asking “When does software become open source?”

' The human-readable source code required to compile, build and run the software yourself.
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Parts of a codebase will often be released to facilitate development of add-
ons by third parties or allow independent auditing; furthermore, there have
been numerous instances of entire codebases being leaked to the public.!

This shows that the publication of the source code does not necessarily
make its software open source. Instead, software becomes open source as
soon as its source code is released to the public under an open-source li-
cense — which is how the Open Source Initiative (OSI) defines open source.?
Therefore, one can consider OSS to be, first and foremost, a licensing ap-
proach. The OSI rigorously outlines this requirement in their Open Source
Definition (OSD), which governs the guidelines that software — and the li-
cense under which it is released — should meet to call itself open source.?

Among other guarantees, the OSD mandates that OSS can be used com-
mercially, and even sold — an important merit that enables the premise of
this thesis.# While the OSI is a widely recognized authority in the open
source community, it cannot legally enforce the OSD or restrict the use of
the term open source. However, it publishes a list of licenses that adhere to

the OSD and pass a license review by the OSI.5¢

Another topic of importance to this discussion is the subtle but very signifi-
cant distinction between open-source software and free software. The term
free in this context is not a reference to cost, but rather to the freedoms
granted to its users: The freedom to run, study, share and modify the soft-
ware.” Since being open source is strongly implied for software designating
itself as free software, the combined acronym FOSS (Free OSS) is often
used; the acronym FLOSS (Free, Libre® OSS) is commonly used as well,
particularly to clarify the difference between the costs of usage and the lib-

erties of usage, and place an emphasis on the latter.®

! Clement (2019)

2 Open Source Initiative (2006b)

3 Open Source Initiative (2006b)

4 Open Source Initiative (2007), sec. 6

> Open Source Initiative (2006a)

¢ Open Source Initiative (2022)

" Free Software Foundation (2023)

8 French & Spanish for free as in freedom
? Free Software Foundation (2021)
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While the term free software is championed by the Free Software Founda-
tion (FSF), the label ‘open-source’ is promoted by the OSI. These two enti-
ties, though sharing their mission of fostering innovation and openness in
the software industry, have distinct philosophies that are at odds with each
other in certain areas.' The FSF has a strong ideological background and
considers OSS as a means of social activism; it can be considered a cor-
nerstone of the overarching Free Software Movement.2 The FSF’s founder,
Richard Stallman, echoes this notion and refers to the free software move-
ment as “a movement for freedom and justice” The OSI takes a more prag-
matic approach, focusing on the practical benefits of an open development
model instead of the ethical and moral imperatives of the FSF.4 This has led
to tensions between the FSF and the OSI, as described in Stallman’s essay

“Why Open-Source Misses the Point of Free Software.”

2.2 Emergence and Growth of Open Source

While the concept of free software has been used as early as 1980, the term
open source only emerged in the late 1990s.6 In the early days of compu-
ting, software was not considered a product in its own right, but rather an
inseparable part of the hardware that was shipped with it.” The academic
principles of sharing and openness had a profound influence in this early
stage since computers were mostly operated by universities and other aca-
demic institutions.® In these times, software was freely shared — between
the few people that worked with computers — in a laissez-faire manner not
too dissimilar to today’s FOSS. The construction of ARPANET in 1969

served to make the process of code sharing and collaboration even easier.®

! Free Software Foundation (2023)

2 Stallman (2008)

3 Stallman (2022), P. 1

4 Open Source Initiative (2018)

5 Stallman (2022)

¢ Open Source Initiative (2018)

7 Gonzalez-Barahona (2021), P. 1

8 DiBona; Ockman; Stone (1999), P. 1-3

% von Hippel; von Krogh (2009), P. 209-210
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When the software market came into existence in the 1970s — after IBM first
started selling software independently from its hardware — proprietary soft-
ware became the norm.! The first progenitors of open source as understood
today were released in the early 1980s: Among them were typesetting soft-
ware TeXz2, circuit design toolset SPICE3, and Unix* — the early ancestor of
today’s Linux and macOS. Of these three, SPICE is of particular interest;
after its release into the public domain, it quickly became the de facto stand-
ard in the electronics industry — demonstrating how a FOSS-based strategy
can help a product claim a large market share.5 TeX and SPICE are both

still actively used and developed today.

In the late 1980s, the groundwork for FOSS began taking shape with nota-
ble efforts like the GNU Project initiated by Richard Stallman in 1983 and
establishment of the Free Software Foundation in 1985. This period also
saw the formulation of the GNU General Public License (GPL) in 1989, a
significant legal framework that used copyright law to ensure software free-
dom.s Other prevalent OSS licenses such as the MIT” and BSD? licenses
also emerged in this time period. By this point, FOSS communities had be-
gun exploring various sustainability models including public funding, dona-
tions, direct company funding, and volunteer work, and had formed a legal
infrastructure around GPL, BSD, and MIT license principles. This era saw
the onset of digital communication within geographically dispersed FOSS
communities through mailing lists, Usenet groups, and FTP servers, intro-
ducing formal organizational mechanisms like appointed GNU "maintainers"
and steering committees for project stewardship.?

! Gonzalez-Barahona (2021), P. 1

2 TeX Users Group (URL)

3 Engineering and Technology History Wiki (2022)
4 The Open Group (URL)

> Gonzalez-Barahona (2021), P. 1

¢ Rajala; Nissila; Westerlund (2006), P. 3
TFOSSA (2021c)

8 Haff (URL)

? Gonzalez-Barahona (2021), P. 76-78
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The mid-1990s witnessed the Internet evolving into a mass market service,
with FOSS playing a crucial role in this expansion as it powered much of the
Internet infrastructure. This era marked the beginning of businesses capi-
talizing on the opportunities presented by FOSS, leveraging its components
to build complex systems at a fraction of the cost, and harnessing the col-
laborative ethos of FOSS communities for business advantage.' In 1998,
the release of Netscape Communicator as FOSS marked a pivotal moment,
leading to the coining of the term "open-source software" and the formation
of the OSI, establishing a formalized approach towards open source licens-

ing and collaboration.2

Entering the 2000s, collaborative coding platforms such as GitHub,
launched in 2008, simplified collaboration and contributions to open-source
projects on a global scale.? This era also marked the increasing involvement
of tech giants like Google and Microsoft in open-source initiatives.4 In the
2010s, the involvement of tech giants deepened, with many now leading
open-source projects and actively contributing to others. For instance, Mi-
crosoft's acquisition of GitHub in 2018 signified a monumental endorsement
of open source's value proposition from the corporate sector. Similarly,
Google's stewardship of projects like Kubernetes exemplifies how open

source is instrumental in advancing cloud technologies.

2.3 Contemporary Open Source and Trends

While the core tenets of OSS have remained the same since its emergence,
its role in technology and society has changed over the years. Overarching
trends such as Cloud Computing and Social Networking have influenced
the way OSS is developed, distributed, and used. We quickly examine the
topics of Code hosting, Package managers, and Cloud-native technologies

and their impact on today’s OSS landscape.

! Gonzalez-Barahona (2021), P. 76-78
2 Aksulu; Wade (2010), P. 577

3 Carroll (2022)

4 Statistics and Data (URL)
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2.3.1 Code Hosting and Sharing

The manner in which companies share their open-source code with the
world can have a significant impact on the success of their OSS strategy.
This Chapter gives a quick overview of the history of OSS code sharing, the
most prevalent code hosting platforms, and their characteristics and impli-
cations thereof. A comparison table that compares these platforms in detail

is provided in Appendix 1.

As described in Section 2.2, the modalities of sharing OSS code have seen
significant changes over the decades. Today, integrated code-hosting plat-
forms like GitHub and GitLab are the most popular options for personal and
commercial users by a wide margin.'2 These platforms offer a comprehen-
sive suite of Git features, ranging from forks, branches, to pull requests
(PRs). Moreover, they seamlessly integrate these features with essential
project management and CI/CDs3 tools such as Issues, Projects, and auto-
mated actions & build pipelines.* Where these platforms show significant
differences between one another are the areas of project management, dis-
coverability, and social features. Each of these areas can be an immense
asset to companies that aim to build a community of users and developers
around their product and optimally benefit from user feedback and the talent

and creativity of hobbyist developers.

For example, GitHub is the only platform that offers a ‘home feed’ which
shows the user projects and releases they might be interested in.> GitHub
combines this with other features that one would expect from a social net-
work — customizable profiles, achievement badges, and the ability to follow

other users — to bring developers together, motivate new users to contribute,

' Vaughan-Nichols (2022)

2 Hecht (2019)

3 Continuous Integration & Delivery: The practice of automated building, testing, and de-
ployment of software.

4 Gitea Ltd. (URL)

3> heise online (2023)
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and heighten engagement on the platform." These features are comple-
mented by a full-text global search that makes it easy to find projects — or
even single lines of code — across the entire platform.2 Additionally, users
can “star” a code repository to bookmark it and/or show their approval. Since
repositories with a fast-growing number of “stars” are promoted in users’
home feeds, this mechanism can generate organic publicity for promising
new projects.? Conversely, other platforms such as Azure DevOps and Bit-
bucket do not offer such features, focusing on fundamental enterprise fea-
tures instead. The optimal choice of code hosting platform ultimately de-
pends on the unique situation and objectives of the company. Companies
should consider establishing a presence on another platform if its features

align more closely with the goals of their OSS strategy.

2.3.2 Package Managers

Today, almost all of the most-used programming languages have an eco-
system of packages that greatly simplify dependency management and col-
laboration between developers.4 This decentralized and automated ap-
proach makes it easy for developers of any skill level to utilize the work of
developers all over the world. It also plays an important role in democratiz-
ing the access to open-source code — in contrast to more centralized ap-
proaches of the 20" century, as described in Section 2.2. However, it also
places a lot of trust in package maintainers, giving rise to software supply
chain attacks such as the 2020 attack on the network infrastructure com-
pany SolarWinds; this attack affected thousands of organizations around
the globe, including many government agencies.>¢ While most packages
are maintained by reputable developers and organizations, it is possible for
vulnerabilities or malicious code to slip through, either inadvertently or
through concerted attacks.

! GitHub Inc. (2023b)

2 GitHub Inc. (2023a)

3 Borges; Valente (2018), P. 1, 31-32

4 Muhammad; Real; Homer (2019), P. 1-2, 6

5> Martinez; Duran (2021), P. 1

¢ U. S. Government Accountability Office (2022)
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2.3.3 Cloud-Native Technologies

The commoditization of cloud services has lowered the barrier of entry to a
degree where cloud servers can be provisioned for a low single-digit
monthly amount, if not for free." This has allowed individual consumers to
take advantage of cutting-edge cloud technologies. Furthermore, container-
ization of applications has made it easier for developers to provide stand-
ardized execution and development environments that users and contribu-
tors can run on their machine or in the cloud. This has made using and
contributing to OSS easier and more accessible — especially across different
platforms, languages and ecosystems.2 In the same way, the paradigm of
Infrastructure as Code has made it possible to share declarative code “blue-
prints” of infrastructure using OSS licenses and platforms. This has placed
infrastructure setup and configuration into the OSS domain, enabling devel-
opers and teams to replicate complex environments quickly and easily.® This
can introduce IT roles who might not have seen value in OSS participation
— such as Infrastructure, DevOps, Network, and Site Reliability Engineers —

as possible contributors to OSS.

2.4 Benefits of Open-Source Software

In assessing advantages and disadvantages, both users and developers
have distinct considerations. However, many of these points apply to both
sides. Hence, we now present the most important benefits and pitfalls from

each side.

2.4.1 Preventing Technical Debt

When a company chooses to develop software internally, it has an obliga-
tion towards its internal users to support and maintain that software as long
as it is used. Therefore, the use of open-source software which is backed

by a community of developers — who themselves rely on its efficacy and are

! cloudcommunity (2023)
2 Docker Inc. (2023)
3 Red Hat Inc. (2023b)
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therefore incentivized to collaborate in its upkeep — can be an effective and

straightforward means of reducing technical debt."

From the software maintainer's perspective, open-sourcing can also be a
means of reducing technical debt: The most common sources of technical
debt in software development? are lack of documentation, insufficient test-
ing, and non-adherence to coding best practices — all of which can be effec-
tively addressed through open-source development.? Including the OSS
community in development provides a peer-review mechanism for the code
which helps to reduce security and performance issues early on.4 Addition-
ally, writing code that is known to be publicly accessible mandates develop-
ers to adhere to best practices, document their code, and thoroughly vet it
for vulnerabilities.® This also discourages “security by obscurity”, a practice
that is not recommended and is often unsuccessful at increasing the effec-

tive security of the product.”#

2.4.2 Preventing Vendor Lock-In

Proprietary software companies often employ a lock-in strategy, encourag-
ing customers to stay within their ecosystem and maintaining high switching
costs, ensuring they continue to purchase their products.® Conversely, OSS
developers prioritize versatility across diverse use cases and actively col-
laborate to bolster interoperability while minimizing lock-in. This stems from

the fact that many OSS developers offer their software for free.

! Sharma (2022), P. 112

2 Causes related to development methodology, i.e. excluding causes related to planning
and management, such as Deadlines

3 Ramag; Mandi¢; Tausan; et al. (2022), P. 14

4 Swire (2004), P. 165

5 Shah; Nagle (2020), P. 11

¢ A practice that aims to increase the security of a system by hiding its specifications.

" Scarfone; Jansen; Tracy (2008), P. 15

8 Directorate-General for Communications Networks; Blind; Patsch; et al. (2021), P. 236

® Niemi; Tuisku; Hameri; et al. (2009), P. 77-86

10 Almeida; José; José (2011), P. 2-5
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Limiting interoperability in favour of business goals can risk developers fork-
ing the codebase and building in interoperability themselves.' This can help

ensure the absence of lock-in strategies even in commercial OSS products.

2.4.3 The Open Source Community

Proprietary software is restricted by the number of developers working on
its development team. In contrast, OSS offers open access to its code and
can benefit from contributions from a vast pool of developers outside of any
company or organisation. The community-oriented nature of OSS encour-
ages contributions, pull requests, and more. The innate capabilities of Git,
such as branching, forking, and PRs, simplify asynchronous collaboration
and the addition of new features. When developers introduce a feature to
their preferred OSS tool, they have the option to contribute back to the orig-
inal project through a pull request. This reciprocity benefits both users and
developers.2 By using OSS, developers can leverage well-established code,
benefiting from collective wisdom. They can study, understand, and adopt

the best practices they uncover, thereby gaining valuable insights at no cost.

In essence, OSS facilitates the crowdsourcing of development and trouble-
shooting efforts.3 Moreover, engaging community members to craft detailed
documentation and set clear contribution guidelines could aid in the internal
onboarding of new team members, potentially enhancing employee reten-
tion and expediting onboarding processes. For developers, OSS participa-
tion can be a valuable part of their resume as proof of their capabilities in
collaboration and development, which many developers recognize.* Many
companies even favour development experience in an OSS context over
equal experience in a proprietary one.5 Likewise, presenting oneself as an

OSS community member can be an avenue for recruiting developer talent.s?

! Robles; Gonzélez-Barahona (2012), P. 7-11
2 Sharma (2022), P. 114-115

3 Sharma (2022), P. 112-113

4 Wu; Gerlach; Young (2007), P. 259

5 Taft (2021b)

¢ Preston-Werner (2011)

7 Senz; Nagle (2018)
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Finally, allowing employees to participate in OSS development has been

shown to increase their productivity and facilitate learning.’

2.4.4 Lower Costs

Developer time is valuable to a company, both through its scarcity and the
relatively high salaries of software engineers; leveraging OSS can prevent
unnecessary duplication of effort, thus conserving this resource.2 While
many OSS offerings are entirely free, even commercial OSS products can
be used for free when the paid offering is not needed. When the OSS offer-
ing follows an infrastructure-based BM, self-deployment becomes possible
as well.3 Utilizing contemporary technologies such as containerization and
high-reliability clusters, self-deployments can match the reliability, security,
and uptime of managed services, often at a reduced price, particularly when

considering 'per-seat' charges or subscriptions.#

2.4.5 Transparency and Trust

From a user perspective, the heightened transparency in OSS is clear — the
code is out in the open. They can trace every modification, understanding
who made changes, their reasons, and the underlying mechanics. Con-
versely, there are many potential reasons to be sceptical of proprietary soft-
ware, namely securitys and privacy controversiesé, unexpected price infla-
tions?, questionable company practices?, and instances of product neglecte.
Users place their faith in OSS due to rigorous peer reviews and a highly

motivated community.°

| Nagle (2017), P. 26-31

2 Balter (2015)

3 The different types of OSBM are explained in detail in Chapter 4.
4 The Kubernetes Authors (2023)

5> Free Software Foundation (URL)

¢ UpGuard (2023)

7 Clark (URL)

$ Lim (2021)

® Ogden (2024)

10 Morgan; Finnegan (2014), P. 230
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Linus's Law further supports this, suggesting that well-scrutinized and
tested code is innately more reliable than strategies based on security

through obscurity.!

For developers, adopting an open-source approach can significantly boost
trust, especially for smaller firms that face potential business risks. Such
companies, by relying solely on proprietary software, could leave users
stranded if they fold. Open sourcing acts as a sign of goodwill and fosters
open communication, crucial in the software realm, particularly with emerg-

ing or nascent technologies.2

2.5 Limitations of Open-Source Software

The same two-sided approach is followed in examining the limitations and

potential pitfalls of OSS.

2.5.1 Lack of Support and Danger of Abandonment

A significant number of open-source projects operate under the stewardship
of a single maintainer or a very small group of contributors: A low estimate
for the percentage of OSS projects maintained by a single individual is 23
percent3, while 94 percent have less than ten maintainers#. This heavy reli-
ance on a very small group of developers poses a considerable risk; if these
maintainers decide to step away or are unable to continue their work, the
project faces potential stagnation or even abandonment, which can have

devastating consequences on other projects that rely on them.

For users, this can mean a sudden lack of updates, security patches, or
answers to critical queries. Depending on an open-source software that's at
risk of being abandoned or lacks regular maintenance can have serious im-

plications, especially if it's integral to their operations or infrastructure.

' Jones (2006)

2 Senz; Nagle (2018)

3 Bressers (2022)

4 Synopsys (2022), P. 19
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From a developer or company's standpoint, the abandonment of an open-
source project could tarnish the organization's reputation and erode trust
within the community. Winding down an open-source project isn't as simple
as just ceasing updates; there are community expectations to manage, po-
tential transition plans to communicate, and considerations for those who
have built dependencies on the project.’2 Moreover, while having a strong
user base provides invaluable feedback, new ideas, and even contributions,
it comes with potential risk: the possibility that the community could abandon
the project. This loss means a sudden drop in feedback, testing, and com-
munity-driven enhancements. This could be a significant setback, especially
if the project was started to cultivate an ecosystem around a product or ser-

vice.

2.5.2 Quality and Feature Inconsistency

For users of OSS, the quality of the product they receive can vary across
time and feature dimensions. Especially smaller OSS projects lack the stra-
tegic guidance a company might apply to their proprietary products. Im-
portant contributors leaving the project, and new inexperienced ones taking
their place, can worsen this over time. In the absence of a legally binding

list of software requirements, there is no leverage on the developers either.

From a developer's viewpoint, managing an open-source project can be
akin to orchestrating a decentralized team, where contributors come with
varying levels of expertise and visions for the product. While many contri-
butions can enhance the software, ensuring consistent quality and feature
alignment is a challenging task. Every contribution requires a thorough re-

view to ensure it aligns with the project's standards and goals.

! phendrenad2 (2021)
2 The Linux Foundation (URL)
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2.5.3 Loss of Control

Adopting an open-source solution as a cornerstone within an organization
carries inherent risks. A heavy reliance on a specific open-source compo-
nent implies that changes to this component, whether they be functional
alterations or discontinuations, can ripple through an organization's sys-
tems. For instance, when an open-source project opts not to support a par-
ticular feature or protocol, users find themselves at a crossroads: either
adapt to the change, divert resources to create a workaround, or face po-
tential compatibility issues.' Unlike proprietary solutions, which may offer
more predictable developmental trajectories, open-source could sometimes
leave users in reactive stances, especially when their internal applications

heavily depend on such components.

From the developer's viewpoint, open-sourcing a product introduces its own
set of challenges. In the proprietary domain, a product's distinct features
and capabilities can be closely guarded as trade secrets; conversely, the
very nature of open-source means that competitors can fork, resell, or offer
services around the original software without providing any direct benefit to
the initial developer. Additionally, having the product's code exposed to
countless scrutinizing eyes demands stringent security protocols and a
structured approach to vulnerability disclosure. While this open model can
enhance product security through collective scrutiny, it requires companies

to be constantly vigilant and proactive.

Finally, when software is introduced to the OSS community, the impact on
this community as a stakeholder in the development process must be con-
sidered. While community engagement can spur innovation and enhance
product quality, it could also result in alterations to the software’s vision or
development trajectory. Hence, community management and setting clear

expectations and guidelines become pivotal.2

! Mayer (2023)
2 The Linux Foundation; The Harvard Laboratory for Innovation Science (2020), P. 35
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3 Open-Source Licenses

As outlined in Chapter 2, licensing is at the core of the open-source para-
digm. To further strengthen our understanding of OSS dynamics, before
delving into the research, we quickly examine the role of different license
types in OSS, list the most widely used licenses and differentiate between

them.

3.1 License Types

Usage of Open Source Licenses
n=3,6325,634

CC0-1.0 0.8%

LGPL-3.0 1.2%
AGPL-3.0 1.2%
Unlicense 1.4%
BSD-2-Clause 1.7%
Other? 2.8%
BSD-3-Clause
GPL-3.0

GPL-2.0

10.2%
10.3%

Apache-2.0
MIT 51.0%

600.000 800.000 1.000.000 1.200.000 1.400.000 1.600.000
Number of Repositories Using License

0 200.000  400.000

Figure 1: Usage of Open-Source Licenses in 2020

The data in Figure 1 was extracted from the libraries.io Google BigQuery

public dataset and visualized with matplotlib.2

When analysing software licenses, it is useful to classify them according to
three parameters:
- Permissions: Rights granted by the license,
- Obligations: Acts mandated by the license to obtain these rights, and
- Prohibitions: Acts that the license forbids.

All three of these are highly important for open source to function.#

! Other comprises uncommon and non-standard licenses.

2 Nesbitt; Nickolls (2018)

3 Code and assets are accessible at https://github.com/lukasgabriel/open_for business
4 Riehle (2019), P. 60
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The landscape of open-source licenses spans a broad spectrum, ranging
from highly permissive to very restrictive. The choice of license determines
how the software can be used, modified, and distributed. The nature and

intentions of a project often dictate this choice.

3.1.1 The Concept of Copyleft

Firstly, the term ‘copyleft’ needs to be examined. It describes an obligation
imposed by some licenses that requires any derivative work of the original

to be released under the same terms as the initial license.!

The FSF explains the term ‘copyleft’ as follows: “Proprietary software devel-
opers use copyright to take away the users' freedom; we use copyright to
guarantee their freedom. That's why we reverse the name, changing ‘copy-

10

right’ into ‘copyleft.” The practice of ‘copylefting’ code makes the software

and the freedoms that come with it “legally inseparable.”

In essence, this obligation mandates every “downstream” project to be open
source as well. This has caused some organizations to worry about losing
control of their intellectual property rights when incorporating copyleft code

into their products.3

3.1.2 Permissive Licenses

Permissive licenses are often considered the ‘freest’ in terms of the liberties
they provide to end-users. They tend to have minimal conditions, meaning
they don't place substantial restrictions on how the software is used, modi-
fied, or distributed.*

! Free Software Foundation (2022)
2 Free Software Foundation (2022)
3 Riehle (2019), P. 60

4 FOSSA (2021a)
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Some of the key characteristics of permissive licenses are:
- Freedom to use: End-users can use the software for any purpose, be
it personal, commercial, or educational.
- Minimal obligations: There are typically no strong mandates on re-
distributions, such as retaining the original license.
- Inclusion in proprietary projects: A significant feature is that software
under permissive licenses can be part of proprietary offerings without

requiring the whole project to become open source.

Prominent examples of permissive licenses include the MIT License, the

BSD license, and the Apache License.!

3.1.3 Restrictive Licenses

On the other end of the spectrum, copyleft (as described in 3.2.2) licenses

— often termed restrictive or protective — have specific conditions that ensure
derivative works remain open-source.? Their main attributes include:

- Obligation to maintain freedom: Any derivative work or modification

must be distributed under the same license as the original software.

- Preserving open-source integrity: By ensuring modifications remain

open, these licenses keep the software's open-source nature intact

through generations of development.

The GPL series of licenses are the most notable representatives of this cat-

egory.

3.1.4 Public Domain Licenses

Beyond the realm of typical open-source licenses lies the concept of ‘public
domain’ or "No Rights Reserved." Instead of merely simplifying license
terms, public domain licenses such as ‘Creative Commons Zero’ (CCO)

aims to eliminate them entirely.

' FOSSA (2021a)
2 Maltceva (2023)



30

By using such licenses, creators effectively release their work into the public
domain, relinquishing all their copyright and related rights." This maximizes

the freedom to use, modify, and distribute the work.

However, it's important to differentiate between truly placing a work in the
public domain and using a license that merely mimics this effect. While CCO
comes closest to the public domain gesture, it doesn't equate to a global
public domain status due to differing copyright laws across countries. For
this reason, many such licenses include ‘fallback clauses’ to ensure that
there is a minimum level of openness the license can fall back on.2 Further-
more, a clause disclaiming any warrant (‘as-is’ clause) is usually included
for the legal protection of the project authors and contributors. Popular ‘pub-

lic domain’ licenses include ‘The Unlicense’ and CCO.

3.2 Open-Source vs. Source-Available Licensing

Chapter 2.1 describes the criteria which software needs to meet in order to
be called open source. When source code is released under a license which
does not grant the freedoms required by the OSD or the FSF, it is often
called source-available software.® Notable source-available licenses include
the Server Side Public License (SSPL)*, the Commons Clauses, and the
Business Source License (BSL)s; these licenses have been the topic of
lively discussion since their introduction in 2018 and 2016 respectively.”
Both the BSL and SSPL were introduced to limit the conditions under which

a rival company could profit from the OSS that is released under it.8°

! Creative Commons (URL)

2 Brock (2022), P. 17—18

3 United States Department of Defense (2021)
4 MongoDB Inc. (2018)

S FOSSA (URL)

6 MariaDB (2018)

7 Krazit (2018)

$ MariaDB (2018)

° Dadgar (2023)
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The BSL accomplishes this by prohibiting “offering the Licensed Work to
third parties on a hosted or embedded basis which is competitive with [the
licensor’s] products” for four years after its release.” The SSPL takes a dif-
ferent approach — sometimes called ‘extreme copyleft:’ It mandates anyone
who offers the licensed work to a third party as a service to release the
entirety of their source code which is required to run this service under the
SSPL.2 If a company uses a SSPL-licensed product in their service offering,
it must release its full suite of server-side software along with it under SSPL.
This clause aims to discourage service providers by forcing them to publi-

cize their trade secrets, making their services reproducible by competitors.3

This alternative to OSS licenses emerged as a response to the rapid com-
mercialization and monetization of open-source software by cloud service
providers without adequate compensation or recognition to the original de-
velopers.* The rise of cloud infrastructure and platform providers, which
could use open-source software to offer lucrative managed services without
contributing back to the community or the original software's authors, re-
sulted in challenges for financial viability of the BM behind the software.
These source-available licenses thus aimed to provide a middle ground,
balancing the principles of software freedom with protective measures
against potential exploitation by dominant industry players.5 Since the re-
strictions imposed by source-available licenses infringe on Section 6 (‘No
Discrimination Against Fields of Endeavor’) of the OSD, they are no longer

considered open-source licenses.®

' HashiCorp (2023)

2 Smith (2019)

3 MongoDB Inc. (2018), sec. 13
* Lardinois (2018)

5 Banon (2021)

¢ Vaughan-Nichols (2019)
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4 Open Source Business Models

For someone unfamiliar with the intricacies of OSS, the prospect of devel-
oping a for-profit business model based entirely on an open-source offering
might seem counterintuitive.

One might ask the — entirely valid — question “If anyone can just download
your product for free, use it as they see fit, and even modify and redistribute
it, why would they pay you any money?” In reality, there are many different
answers to this question, which manifest in different OSBMs. We conduct
an overview of these models and their implementation in the business land-
scape, examine monetization strategies, and highlight their benefits and lim-

itations, and consider pertinent examples.

41 Community vs. Commercial Open Source

OSS can be classified in numerous ways across different dimensions. The

first distinction to be made is between commercial and community OSS:

Community OSS reflects the traditional form of OSS in which a community
of volunteers develop software together; control of this software is distrib-
uted between a group of stakeholders — individuals, companies, and stew-
ardship organizations — from this community. While companies can play an
important role in the governance of this community, and benefit from the
software in several ways, they have no claim to ownership over it.

Commercial OSS is software which is released under an open source li-
cense, but ultimately owned and controlled by a company with the purpose

of profiting from it. It is also referred to as single-vendor commercial OSS."2

Whether a project is community or commercial OSS is a strong indicator on
the efficacy of different business models taking advantage of it. To stay true
to our research objectives, we only consider Commercial OSS projects in

our analysis.

! Capra; Wasserman (2008), P. 1-2
2 Riehle (2012), P. 1-5
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Taxonomy of Open-Source Business Models

To further classify OSBMs, we draw upon the business model taxonomy as

theorized by Al-Debei et al., particularly the V4 business model dimensions.

Additionally, we utilize a simplified version of the Taxonomy of Open-Source

Business Models developed by Duparc et al., which adapts the V4 model to

the OSS context.2 This classification is used in Chapter 6 as a framework to

compare the products and organizations of our case studies and analyse

how different characteristics of OSBM manifest in them.
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Figure 2: Representation of the OSBM Taxonomy in a Morphological Box

' Al-Debei; Avison (2010)
2 Duparc; Moller; Jussen; et al. (2022)
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In certain dimensions, we have adapted the taxonomy from the original work
to better suit the context of our research. For example, we have omitted the
original ‘Dimension 12: Platform type’ and ‘Dimension 13: Boundary Re-
source’ as those offered little to no distinctions between our observed cases.
The ordering of the V4 dimensions in the original taxonomy deviated from
the original ordering which Al-Debei et al. provided; we use the adapted
ordering in our application, in which ‘Value Network (V3)’ is the second di-

mension and ‘Value Architecture (V2) is the third.

Value Proposition

The Value Proposition component of a business model is described by
Chesbrough and Rosenbloom as “[..] the value created for users by the of-
fering based on the technology [..]”* Duparc et al. adapt this definition to “..]
the organization’s ability to conceptualize a product offering that delivers

value to a relevant customer segment through it.

Since OSS always contains a component (the source code) that is offered
free of cost, this Free Offering needs to be complemented by a Commer-
cial Offering to form the value proposition.? The nature of these offerings
lies at the core of the business model and can take various forms:
- Software: The software itself.
- Platform: Creation of a platform to grow the userbase and facilitate
network effects which benefit other products.
- Infrastructure: Offering of infrastructure services which are comple-
mented by the OSS.
- Service: The offering of value-added services such as support, con-
sulting, and training for the OSS.
- Physical products: The sale of physical products which synergize
with the OSS.

! Chesbrough (2002), P. 533
2 Duparc; Mdller; Jussen; et al. (2022), P. 732
3 Duparc; Moller; Jussen; et al. (2022), P. 732-734
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These offerings are non-exclusive and appear in various combinations in
the real world. Apart from the physical products, each of these offerings can

be free, paid, or both.

The next dimension is that of Customer Value; it can be divided into func-

tional, relationship, co-creation, brand, and social value.

The final dimension of the value proposition are the Customer Segments
targeted by the business model; for OSS, these segments are Business,

Public Sector, Academic Sector, and Consumer.

The permutation of these components embodies the logic behind the busi-

ness model’s value proposition.

Value Network

The Value Network of the business model outlines how the stakeholders
interact with each other and how decisions about the product are made."
Since OSS, by its definition, relies on community and openness to function,

the value network plays a critical role in the success of OSBMs.2

The first dimension of the value network as outlined by Duparc et al. is the
Community Approach; they build upon the work of Dahlander and Mag-
nusson, which divide firms into symbiotic, commensalistic, and parasitic to-
wards the open-source community.® Firms with a symbiotic approach col-
laborate with the community, ensuring mutual benefit. Commensalistic firms
utilize the resources of the community but don't necessarily contribute back,
while parasitic firms might exploit the community for their gain, potentially

harming it in the long run.

! Duparc; Moller; Jussen; et al. (2022), P. 734
2 Chesbrough; Appleyard (2007), P. 60-61
3 Dahlander; Magnusson (2005), P. 487
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The second dimension is the usage of Communication Channels. Com-
monly observed channels of OSBMs are Documentation, Social Events,
Online Forums, Social media platforms, Social coding platforms, and Mail-

ing Lists.

The final dimension is the project's Governance Structure, which can ei-
ther be centralized, balanced, or decentralized; it determines how decisions
are made in the project, whether by a single entity, a balanced group, or

through a broad-based community consensus approach.

Value Architecture

The Value Architecture of an OSBM refers to the technological and organi-

zational infrastructure on top of which the OSBM is operating.

Its first dimension, the Source Code Provider, describes who is responsi-
ble for the creation of the source code itself. This can be individuals, non-
profit steward organizations, or for-profit companies; this dimension mirrors
the definitions ‘community’ and ‘commercial’ OSS as described in Chapter
4.1.

The second dimension is the project’s License. This dimension is explored

in detail in Chapter 3.

The final dimension is the Open-Source Component — the part of the prod-
uct which is open-source. It can range from the complete product, to the

core components, complementary components, or none.

Value Finance

The Value Finance defines all attributes of the OSBM which relate to the

generation of income and the factors which influence the pricing.
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The foundational dimension of the Value finance is the project’'s Financial
Purpose; this can either be commercial, quasi-commercial, or non-commer-
cial. Quasi-commercial can refer to two types of special cases: Firstly, prod-
ucts which generate only insignificant amounts of revenue but have the po-
tential or intention to be commercially viable in the future can be called
quasi-commercial. Alternatively, products which are non-commercial but
are developed with a professional background can also be referred to as
quasi-commercial. Such products might be developed with exogenous mo-
tivations such as developing or controlling a specific market segment or

eroding a competitors’ profit potential in that product segment.

The Revenue Mechanism refers to the logic behind the revenue genera-
tion. This can either be to generate revenues through the Direct Sale of the
product or of services directly coupled with it, through Indirect Sales of an-

cillary offerings, or through Funding.

The Revenue Model refers to the specific method a company uses to im-
plement its revenue mechanism, determine how it will charge its customers
and earn income. The considered revenue models are subscriptions, free-

mium, fees, pay-per-use, advertisement, passive incomes, and donations.

Finally, the Price Base is the measured quantity that is the basis for the
actual price charged. These quantities can be user entities, time, transac-

tions, downloads, resources, and sponsors.

4.3 Archetypes of Open-Source Business Models

In the dynamic landscape of open-source software, a multitude of business
models have emerged to navigate its unique challenges and opportunities.
This Section delves into select archetypes of OSBMs based on the taxon-
omy outlined by Duparc et al. Our aim is to highlight both successful and
unsuccessful instances of these archetypes, thereby providing insights into

their respective strengths and weaknesses.
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4.3.1 Infrastructure Business Model

The Infrastructure BM operates by delivering software solutions aimed at
driving sales through related hosting services.! This approach can be intri-
cate for several reasons; primarily, the hosting services integral to the model
can be easily mimicked by competitors, potentially those with more attrac-
tive pricing or superior economies of scale.2 Consider the dominance of
hyperscalers such as Amazon Web Services (AWS) and Google Cloud Plat-
form (GCP) in contrast to other, smaller players in the market.

Furthermore, when an OSS product is readily self-hostable and easy to de-
ploy, both users and administrators are incentivized to opt for self-hosting.
This choice not only offers cost savings but also promises enhanced control,

flexibility and the option of private data storage.

A concrete example of a company navigating the intricacies of this model is
Bitwarden, an open-source password management service.®* While individ-
uals and organizations can host Bitwarden on their own servers, the com-
pany also offers its cloud-hosted SaaS version.* This is especially beneficial
for average consumers who might lack the expertise or desire to host such
a critical service on their own. Given the nature of a password manager —
where security and constant availability are paramount — many users, even
those with the necessary technical skills, still have an incentive opt for Bit-
warden's hosted solution.s Furthermore, Bitwarden's cloud service is priced
very competitively — including an unlimited free personal plan, and a paid
plan with additional features.c One of Bitwarden's motivations for maintain-
ing an open codebase is the community's trust: many users believe a pass-

word manager's reliability hinges on its capacity for public auditability.”:8

! Duparc; Moller; Jussen; et al. (2022), P. 739
2 Stiefel, Michael; Mekeer; Dix (URL)

3 Bitwarden Inc. (2023a)

4 Bitwarden Inc. (2023d)

5> Bitwarden Inc. (2023c)

¢ Bitwarden Inc. (2023b)

"Young (2018)

8 Spearrin; Augendre; Taikon; et al. (2018)
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The widely used NoSQL database MongoDB serves as another illustration;
its parent company offers both an open-source version of its database and
a managed database service known as "Atlas." Yet, when cloud behemoths
like AWS started offering managed MongoDB services, competition intensi-
fied. MongoDB Inc. responded strategically by introducing the SSPL de-
scribed in Chapter 3.2.2 This new license was designed to ensure compa-
nies like AWS couldn't simply offer MongoDB as a service without contrib-
uting back. It was a move to protect their revenue stream from Atlas, which
prompted cloud providers like AWS to launch their own alternatives, such

as Amazon DocumentDB, rather than using MongoDB directly.?

4.3.2 Open-Core Platform Business Model

The Open-Core Platform BM is fundamentally a tailored adaptation of the
conventional freemium monetization strategy often seen in the software in-
dustry. At its core, this approach allows users to access a foundational, of-
ten fully functional version of the software for free — the "open core". Sur-
rounding this core is a layer of advanced, premium features or services
which are monetized. The extent of this monetized layer, in terms of the
richness of features and its separation from the open core, can vary consid-

erably across different implementations.

A prime exemplar of a successful open-core model is GitLab. GitLab offers
a comprehensive open-source tool for the entire software development and
operations lifecycle.+s While its core features related to source code man-
agement are freely available, GitLab monetizes advanced features such as

enhanced security, performance metrics, and premium support services.é

" MongoDB Inc. (2023)

2 Lardinois (2018)

3 Vaughan-Nichols (2019)
4 GitLab Inc. (2023d)

5 GitLab Inc. (2023b)

¢ GitLab Inc. (2023c)
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This strategy has allowed GitLab to foster a large, active community con-
tributing to its open-source core while generating revenue from enterprises

in need of advanced capabilities."

However, navigating the balance between open and proprietary compo-
nents in the open-core model can be fraught with challenges. Sourcegraph,
a code search and intelligence tool, once followed an open-core model but
faced difficulties. Despite having a robust open-source offering, the differ-
entiation between its free and paid versions wasn’t compelling enough for a
broad base of users to invest in the premium version.2 This resulted in
Sourcegraph reevaluating its approach and later pivoting to a more closed
licensing model.? The example illustrates the necessity of striking the right
balance when segmenting features between the open core and the premium

layer.

4.3.3 Professional Services Business Model

Under the expertise-centric Professional Services BM, the primary value
proposition is the profound knowledge and expertise around an open-
source product rather than direct monetization of the software itself. Exem-
plified by companies like Red Hat and Canonical, this model embraces the
ethos of providing software that's completely open and free of direct com-
mercial constraints. Revenue streams emerge from the in-depth expertise

these companies possess about their respective products.4

This approach capitalizes on the unique position of the software creators
who, having an unparalleled understanding of their product, are best
equipped to provide advanced support, consulting, and custom solutions
tailored to a product's deployment. It especially resonates with enterprise

clients who prioritize reliability, security, and efficiency.

! GitLab Inc. (2023a)

2 Slack (2023b)

3 Slack (2023a)

4 Okoli; Nguyen (2015), P. 6
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These organizations often lack the in-house expertise to handle every nu-
ance of complex open-source software. Hence, they lean towards external
expertise for specialized support, workshops and training, ensuring compli-
ance with various regulations, acquiring SLAs, guaranteeing long-term up-

dates, and conducting certification exams for practitioners.:2

Linux server distributions like Red Hat RHEL and Canonical’'s Ubuntu Pro
exemplify this model's potential.3# Given their extensive enterprise usage
and their role as mission-critical assets, organizations frequently seek spe-
cialized support to ensure optimal operation and gain know-how that might
not be present in-house. Enterprises value guaranteed support timelines,
continuous security patches, and other auxiliary services like documenta-
tion, which assures them that their operations adhere to legal standards
such as the European General Data Protection Regulation (GDPR).5 How-
ever, this model's success is contingent on the perceived value of the pro-
vided services and the indispensable nature of the software in question. A
case in point is the downfall of some smaller Linux distributions such as
Xandros and Mandriva which, despite having a solid open-source offering,
struggled to find a niche in a saturated market dominated by giants like Red

Hat and Canonical.

4.3.4 Open-Source Platform Business Model

The concept of a 'loss leader' is prevalent across industries. It represents
the strategy of offering a product or service at a loss or negligible profit,
leveraging it to boost demand for another more profitable offering. Classical
instances include selling printers at low costs to subsequently profit from ink
cartridges, or restaurants featuring a low-margin "kid's menu" to promote

sales from the main menu.&7

! Krishnamurthy (2005),
2 Red Hat Inc. (2022), P.
3 Red Hat Inc. (2023a)

4 Canonical Ltd. (2023)
> Red Hat Inc. (2022), P. 4-7, 12-16
¢ Cobe (2014)

7 CBC Radio (2013)

7

P.6-7
4-7,12-16
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In the realm of OSS, this strategy manifests uniquely. Large tech companies
like Google and Meta employ extensive resources — from developers and
community managers to dedicated support staff — for open-source initia-
tives."2 Although these projects may not be direct revenue generators, they
serve as magnets, drawing customers to other profit-centric offerings, es-
pecially cloud services.? For instance, Google's Kubernetes, a pioneering
open-source container orchestration solution, while being entirely free, is
closely affiliated with its managed counterpart, Google Kubernetes Engine.*
Duparc et al. coined this strategy the ‘Open-source platform BM', encapsu-
lating it as the deployment of an open-source platform to magnetize users

and catalyse network effects.s

In a more nuanced variation, some firms delve into OSS not primarily for
direct sales or aligned services but to strategically address a market void.
The return on investment isn't necessarily immediate profit, but rather long-
term influence, market direction, publicity, or a blend of these objectives.

Another motivation might be the commaoditization of a specific product or
service such that competitors can no longer profit from them. Koenig refers
to these as “The Patronage Strategy.” Microsoft's Visual Studio Code ex-
emplifies this approach: Visual Studio Code is a free, open-source code ed-
itor that offers features such as debugging, syntax highlighting, intelligent
code completion, snippets, and code refactoring.” It was developed by Mi-
crosoft as a more approachable and streamlined alternative to its full-fea-
tured Visual Studio Integrated Development Environment (IDE), with the
ability to run inside a web browser.8 With Visual Studio Code, Microsoft did
not just present a competent IDE to the developer community; it subtly

steered users towards its broader ecosystem.

! Open Source Contributor Index (URL)

2 Google Inc. (2020)

3 Charvat; Cerba; Jezek; et al. (2009), P. 3

4 McLuckie (URL)

5> Duparc; Moller; Jussen; et al. (2022), P. 738-739
6 Koenig (2009), P. 4

7 Microsoft Inc. (URL)

8 Pasero (2021)
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While Visual Studio Code seamlessly interfaces with other Microsoft ser-
vices like GitHub and Azure, and prominently showcases its own extensions
in the included extension marketplace, it doesn't impose Microsoft account
creation or usage of specific Microsoft services.! It can be considered a stra-
tegic manoeuvre to gain market share and subtly influence the developer
landscape.2 A similar analogy can be drawn with Google Chrome, rooted in
the open-source Chromium but predominantly integrated with proprietary
Google features.? In the terms of the OSBM taxonomy, these are good ex-

amples of quasi-commercial BMs.

4.3.5 Dual Licensing

Dual Licensing is an OSBM wherein a product is offered under two distinct
licenses: an open-source license and a proprietary one. The open-source
version is typically free for users, ensuring community adoption and contri-
bution, while the proprietary version provides additional features, support,
or legal assurances (e.g., waiver of the copyleft obligations of the commu-
nity license).# This model assumes a significant demand from larger enter-
prises or clients who are willing to pay for these added benefits or to avoid

the restrictions of the open-source license.

A prominent successful example of dual licensing is MySQL. Many devel-
opers and small companies use the open-source version of MySQL, but
larger organizations often purchase the commercial license to receive sup-
port, more features, or to sidestep the obligations of the GPL license under

which the open-source variant is distributed.s

On the less successful side, the Trolltech company, with its Qt toolkit, faced

challenges. While Qt is popular and widely adopted, its dual licensing model

! Taft (2021a)

2 Codeium Team (2023)

3 Das (2022)

4 Rajala; Nissila; Westerlund (2006)
5> Rajala; Nissila; Westerlund (2006)
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led to community discontent in its early days, primarily because the propri-
etary license's cost was prohibitive for many, and the open-source version's
GPL license was restrictive for certain applications.' Although Trolltech later
transitioned to a more community-friendly approach, the initial friction
serves as an example of an unsuccessful implementation of the Dual Li-

censing BM.

5 Research Methodology

In the following Chapter, we provide a clear overview of our research ap-
proach. We initiate the discussion by outlining the selection process and
rationale for our case studies. This is followed by an account of our strategy
for public data collection, underscoring the breadth of our sources. To con-
clude, we elaborate on our questionnaire design and methodology, while

also drawing attention to important limitations that may influence our results.

5.1  Multi-Case Study Design

This thesis employs a qualitative research approach consisting of a multi-
case study examining three relevant companies in the open-source domain.
These companies where chosen in accordance with our research objec-

tives; detailed selection criteria are laid out in the following Section.

We begin by introducing the three products central to our case studies,
along with their parent companies. This encompasses an exploration of their
origins, market positioning, and other relevant attributes. Then, the business
model taxonomy described in Chapter 4.2 is systematically applied to these
cases; with this approach, we can describe their business models in a
standardized and transferrable manner, allowing a comparative study of the
OSBMs within the same research frame. Based on this taxonomy, we em-
ploy a morphological analysis, which aids in identifying patterns, similarities,

and differences among the cases, allowing for the discernment of common

I Schmidt (2022)
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success factors and challenges. We represent the position of the cases in-
side the taxonomy by using a morphological box, which allows for a visual
representation of their business models. Lastly, decision-makers at the ex-
amined companies were given a questionnaire, with questions focusing on
pertinent issues across the taxonomy domains and relevance to the re-
search objectives. This mixed-method approach allows us to synergize find-
ings from public sources and questionnaire responses and formulate mean-

ingful conclusions and recommendations for businesses.

5.2 Case Selection Criteria

In Chapter 1, we identified that German small and medium-sized enterprises
(SMEs) have a particular need for guidance concerning the effective imple-
mentation of OSS principles. To fulfil this research goal, we aim to examine
companies and their OSS stories that can serve as attainable blueprints for
SMEs with limited resources (capital, human, knowledge) and minimal prior

experience as participants in the OSS ecosystem.

For this reason, we have carefully formulated the following case selection

criteria:

1. Select companies that have significant ties to the German or Euro-

pean markets, either through their origin or strong market presence.

2. Exclude companies that exerted a transformative influence on the
OSS landscape, as their strategies often intertwine too closely with

broader market dynamics to offer delineable insights."

3. Prioritize SMEs? while excluding industry giants and nascent start-
ups, as those may not offer scalable or relevant insights for our target
group.

' Red Hat and Canonical can be mentioned as illustrative examples for this criterion: Since
they fundamentally redefined the business models and practices around OSS, any
judgements about their behaviour as mere participants in the OSS market are unsound.

2 As delineated by the European Commission; see European Commission (2003)
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Our case selection criteria closely adhere to Yin's principles of case study
research, focusing specifically on theoretical propositions to guide case
choices.” We aim for "literal replication" by picking cases that likely yield
similar results, thus bolstering the study's evidence. By excluding outliers
like industry giants, we align with Yin's recommendation for cases that are
useful for analytical generalizations rather than broad statistical claims.2 The
objective is to offer actionable insights for SMEs — especially those in Ger-
many and Europe — rather than providing a generalized view of OSS adop-
tion. This focused approach ensures our findings are both informative and

applicable, following best practices in case study methodology.

5.3 Public Data Collection

In our research from public sources, we employed a rigorous and systematic
approach to gather meaningful data. Primary sources included established
online newspapers, specialized blogs, industry analyses, and community
forums that gave insights into popular opinions and expert observations on
our case study subjects. Whitepapers, official company statements, and
product documentations provided technical and strategic details. We en-
sured a strong academic foundation by referencing pertinent scientific arti-
cles. A hands-on examination of the software was conducted to understand
its functionality and user experience. Quantitative data from prominent re-
positories like GitHub offered a window into the products' development time-
lines. For specific studies, we delved into legal filings and legislative texts,
especially from institutions such as the European Commission, to provide a

regulatory perspective.

5.4 Questionnaire

To gain an inside perspective on the research questions, we assembled a
list of 11 questions to be answered by managerial staff of the case study

companies.

1'Yin (2018), P. 69-73
2Yin (2018), P. 91-94
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The methods used to select and contact the participants, as well as the top-

ics covered in the questionnaire, are outlined in the following Section.

5.4.1 Selection and Participation

The companies were contacted via publicly accessible channels such as
contact forms, press contacts, and contact e-mails. Whenever a company
was contacted via public channels, it was made clear that the questions
were aimed at staff with managerial responsibility, preferably foundational
members of the company or project. Where possible, the relevant persons
were contacted directly via social media such as XING and LinkedIn or via
their work e-mail. In anticipation of scheduling and time constraints of the
busy individuals, the option of an asynchronous mode of interview (answer-
ing the questions in text form) was offered in addition to a synchronous in-
terview via an online call. We hoped that this would afford the participants
the most amount of flexibility and increase the acceptance rate of the invi-
tations. After due time had passed, three participants agreed to the asyn-
chronous questionnaire and provided their answers; unabridged versions

are provided in Appendix 4 and Appendix 5.

5.4.2 Privacy and Information Disclosure

Participants were briefed on how their contributions and responses would
be utilized and handled, emphasizing the confidentiality and anonymity as-
pects. The information was structured as follows to ensure participants' un-

derstanding and consent:

Inclusion and Attribution of Responses: Participants were informed that
their responses would be included in the thesis, either as direct or indirect
quotations, if they were congruent with the research objectives. While the
unabridged and unedited versions of the responses would be included in
the Appendix or Supplementary Materials, participants were made aware
that such inclusion would strictly adhere to confidentiality norms, ensuring
that no personally identifiable information would be disclosed in publicly ac-

cessible versions of the thesis.
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Identity and Anonymity: Participants had the option to provide their
names, which would only be included in the confidential version of the thesis
submitted to the faculty for grading, ensuring non-disclosure in any publicly
accessible version. Participants could also opt to provide information about
their employer or position, which would be included in the public versions
but without disclosing names of persons. In cases where the position could
reveal identity, participants were encouraged to use broad terms like “man-

agement” or “development/engineering.”

Contact Information: The participant had the option to provide their e-mail
address in case they wished to receive a copy of the finished thesis after its
publication. Any email addresses provided by participants would only be
used for sharing the completed thesis and would be strictly confidential, to

be deleted no later than three months after the submission.

Ensuring Participant Consent: To ensure that all participants had duly
noted and understood the stipulated terms and conditions regarding privacy
and usage of their responses, they were required to affirmatively check a

checkbox at the bottom of the online questionnaire.

5.4.3 Questionnaire Topics

The 11 questions were constructed to gather insights into specific dimen-
sions of the OSBM taxonomy, specifically the decision-making process be-
hind the companies’ choices regarding these dimensions.
The questions can be mapped to the taxonomy as follows:

- Q2: Communication Channel, Community Approach

- Q3: Licensing

- Q4: Community Approach, Governance Structure

- Q6: Free Offering, Commercial Offering, OS-Component

- Q7: Revenue Model, Price Base

- Q10: Licensing
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Q5, Q8, Q9 and Q11 are independent questions that do not directly corre-
late to a taxonomy dimension but are considered in the discussion and syn-
thesis of our research.

Q1 deals with the experience of the participant; this helps to guarantee the

relevance and conformity of the response to our research objectives.

The complete list of questions, is provided in Appendix 3.

5.4.4 Questionnaire Limitations

Questionnaire Response Biases: The limitations of relying on question-
naire insights involve the potential subjectivity and biases of the participants.
The insights provided are contingent on the individual experiences, percep-
tions, and interpretations of the participants, and hence may not be univer-
sally applicable or reflective of the broader industry trends and norms. How-
ever, the triangulation of these insights with data from diverse public
sources aimed to mitigate such limitations and offer a more rounded per-

spective on the research questions.

Limited number of responses: Due to the nature of the research, the
questionnaire questions were aimed at people with strategic decision-mak-
ing responsibilities and insight into the early days of the companies, which
includes the managers and directors of the companies. These individuals
are often hard to reach directly and have limited time available, which ulti-
mately resulted in the volume of responses falling short of our expectations.
Despite multiple attempts to contact the companies through different chan-
nels, only two inquiries were awarded a response at all. From these, three
distinct responses could be gained for the study. However, we hope to bal-
ance this lack of volume with a strong focus on publicly accessible data and

the other qualitative methods employed in this study.
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6 Case Studies and Analysis

This Chapter begins with an introduction of our selected cases, including
the background of the companies and products and a description of their
products’ market positions. We then move on to the application of our
OSBM taxonomy to these cases, explaining our categorizations in the pro-
cess. This is followed by the presentation of our findings regarding our re-

search objectives, and the responses to our questionnaire.

6.1 Presentation of Individual Case Studies
Nextcloud

Nextcloud is a suite of client-server applications focused on providing file
hosting services, effectively serving as an open-source alternative to cloud
services such as Google Workspace (Drive, Docs, Mail, etc.) or Microsoft
365. Its unified platform, known as Nextcloud Hub, offers storage and man-
agement of documents, media files, contacts, calendars, and email. It fur-
ther extends its capabilities with audio/video chat functionality, collaboration
tools, including a collection of LibreOffice-compatible document editors, and
project management features. Unlike typical Software-as-a-Service provid-
ers like Google and Microsoft, Nextcloud allows users to host data and com-
putation on-premise, enhancing control and privacy.' This unique approach,
coupled with a commitment to openness and a privacy-friendly data storage
model, has garnered favor in the European public sector, making Nextcloud
a notable success story in the open-source software landscape.?

Nextcloud started as a fork of ownCloud, a similar OSS file hosting software
product, after ownCloud’s founder and lead developer Frank Karlitschek —
along with the maijority of its core developers — left ownCloud Inc.34

! Nextcloud GmbH (2023f)

2 Directorate-General for Communications Networks; Blind; Patsch; et al. (2021), P. 70-73
3 Karlitschek (2016)

4 Vaughan-Nichols (2016)
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This departure was purportedly driven by a cultural mismatch between own-
Cloud’s open-source developers and ownCloud Inc’s managers, who alleg-
edly misunderstood and infringed upon the OSS community’s values.’

Following this split, the American ownCloud Inc. had to cease business op-
erations, while the German ownCloud GmbH was able to carry on with the

development of ownCloud.?3

Since then, partly due to external factors such as the COVID-19 pandemic
and the passage of strict privacy legislation in the EU, Nextcloud has been
able to establish itself as a major player in its segment; in April 2018, the
German Federal Information Technology Centre (ITZBund) announced that
the tender for the establishment of a German federal private cloud (‘Bun-
descloud’) had been awarded to Nextcloud.* It has achieved similar suc-
cesses in France, Sweden, the Netherlands, and was selected as the col-

laboration platform for the EU-wide data infrastructure project Gaia-X.>°

In 2021, Nextcloud had a self-reported installed base of 400.000 instances,
making it the frontrunner among self-hostable office & groupware products.’
Its growth continued in the first quarter of 2023, where Nextcloud was the

17th fastest growing OSS startup worldwide in terms of GitHub ‘stars.’

Nextcloud follows a ‘Professional Services’ BM, selling their ‘Enterprise Edi-
tion’ to organizations requiring superior support terms, training and work-

shops, security hardening, and more.

! Karlitschek (2018)

2 Bhartiya (2016)

3 ownCloud GmbH (2016)

4 heise online (2018)

5> Scheuer; Kerkmann (2019)

¢ Open Source Business Alliance (2021)
" Nextcloud GmbH (2023a)

8 Runa Capital (URL)
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Shopware

Shopware is a modular eCommerce platform developed by the Germany-
based Shopware AG.

Originally founded as Hamann-Media GmbH in 2000 by then-16-year-old
Stefan Hamann, the company pivoted to eCommerce software develop-
ment in 2003. Notably, Shopware released an open-source "Community
Edition" in 2012, emphasizing their commitment to openness and commu-
nity-driven development. The company asserts that this move significantly

broadened its user base.!

As of 2022, Shopware's commercial offerings have expanded to include
three paid tiers — Rise, Evolve, and Beyond — each providing escalating
levels of features, plugins, extended support, and traffic capacity.2 Shop-
ware also diversified its service model to offer both Platform-as-a-Service
(PaaS) and Software-as-a-Service (SaaS) solutions in addition to their Self-
hosted licenses.? In September of 2022, Shopware became the eCommerce
platform with the most users in the top 1.000 German online stores.* The
company cites its OSS approach as a driving force behind their good per-
formance.s Furthermore, Sebastian Hamman — Shopware’s co-CEO —
stated that it was their open core business model that enabled them to
achieve their placement in Gartner Research’s “Magic Quadrant for Digital

Commerce” in 2020.8

Penpot

Penpot is an open-source platform for the design and prototyping of user
interfaces. With its expansive feature-set and real-time collaboration fea-

tures, it presents an open-source alternative to the market leader Figma.”:8

! Shopware AG (2023d)

2 Shopware AG (2023a)

3 Nordhoff; Shopware (2022)
4 Hofacker; Lanzerath (2022)
> Homolle; Schliiter (2023)

6 Kolf (2022)

" Penpot (2023b)

8 Bowman; Palmer (2021)



53

Penpot is developed by the Spanish startup Kaleidos, which specializes in
open-source software; the company also develops Taiga, an open-source
project management tool." While the company Kaleidos was first founded in

2011, the Penpot project was started recently in 2019.2

The acquisition of market-leading user experience (UX) design software
Figma by Adobe in September 2022 resulted in a significant migration of
users to Penpot, since many developers and designers harbor dislike for
Adobe and its business practices.® According to Penpot’'s CEO, the number
of sign-ups to the service increased by 5.600% after the announcement of
the acquisition.# This record growth brought the attention of venture capital
(VC) investors with it: Penpot raised 8 million USD in Series A funding in
September of 2022, and a further 12 million USD in February of 2023.56

Even though Penpot is currently gearing up to evolve into a monetized OSS
product under an Open-core BM, it relies solely on funding at the moment.
However, Taiga is already monetized in a hybrid model which offers Free

and Paid support tiers in both cloud and self-managed deployments.

' Penpot (2023a)

2 Ruiz-Muzquiz (2022)
3 lyer; Miller (2022)

4 Lunden (2022b)

5> Lunden (2022c)

¢ Lunden (2023)
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Figure 3: Placement of Companies in Morphological Box

This morphological box shows the placement of the case studies in the re-

spective dimensions of the OSBM taxonomy. The placements represent the

application of the OSBM taxonomy, which is conducted in the following Sec-

tions.
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6.2.1 Value Proposition
Nextcloud

The Value Proposition of Nextcloud consists of its free and open-source
Server and client components which is complemented by an ‘Enterprise Edi-
tion.” The Enterprise Edition is based on the same open-source codebase
as the free version; it differs by being pre-configured for enterprise-centric
features such as legal compliance and security hardening. Additionally, it
comes with enterprise support, extensive Service Level Agreements
(SLAs), workshops and training, and opportunities to influence the project
direction." This results in Software as the Free Offering and Service as the
Commercial Offering. This results in a Customer Value that is relationship-
based. Its Customer Segment is diverse — as mentioned previously, it is
gaining a strong footing in the public sector, as well as its already estab-
lished customers in the Business sector. Although Nextcloud has many pri-
vate users, its commercial offering caters almost exclusively to its business

customers.

Shopware

Shopware’s offers its open-source Community Edition which includes the
Shopware 6 backend, a programming interface layer, and a ‘Storefront’
Frontend. It also offers three paid plans which include enterprise features,
support and optional SaaS or PaaS hosting.2 In taxonomy terms, the Free
Offering is Software, while the Commercial Offering is Software, Platform,
and Service. Customer Value is generated through the platform’s functions;
being an eCommerce solution, Shopware caters primarily to Business cus-

tomers as its Customer Segment.

Penpot

For the Free Offering, the complete software is provided; Penpot currently

has no dedicated Commercial Offering. However, future prospects include

! Nextcloud GmbH (2023d)
2 Shopware AG (2023a)
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the introduction of enterprise-centric features and potentially a marketplace
for plugins or assets with monetization avenues." Drawing parallels with
Taiga, they offer a Cloud-based SaaS model that comes in both free and
premium tiers; the latter includes enterprise support. The self-hosted ver-
sion has an entirely open codebase, but there is a paid option for a Docker
image in a managed hosting environment provided by a partner company.
On top of this, there are custom enterprise deals for larger teams, which can
be negotiated directly.2 In the Customer Value dimension, both functional
and relationship values are emphasized. Finally, when examining the Cus-
tomer Segment, while the primary audience is the business sector, there is

potential outreach to personal users and even those in the public sector.

6.2.2 Value Network
Nextcloud

Nextcloud’s Community Approach can be described as symbiotic with the
community since it very actively engages with it and has no proprietary-only
software components. Its Communication Channels include a community
forum, GitHub as a social coding platform, social media channels, extensive
documentation, and community events.3 Nextcloud follows a balanced ap-
proach to Governance Structure, giving its third-party contributors some in-
fluence over the product via community communication channels and
GitHub issues & pull requests, but retains the definitive decision-making ca-

pability within the company.

Shopware

Starting with the Community Approach, Shopware seems to stand between
symbiotic and commensalistic relationships, but exhibits a more pro-
nounced tendency towards the symbiotic nature due to its commitment to

the open-source community. When it comes to Communication Channels,

! Ruiz-Muzquiz (2023b)
2 Taiga (URL)
3 Nextcloud GmbH (2023c)
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Shopware utilizes a myriad of tools to engage with its community. This in-
cludes conventional social media platforms, an active community forum,
chatrooms facilitated through Slack, a presence on social coding platforms
like GitHub, regular events to foster community interaction, and detailed
documentation for developers and users alike. The Governance Structure
for Shopware is not as easily defined: While there's an openness to contri-
butions and the company encourages community involvement, the signifi-
cant proprietary component and the company's strong business-centric fo-
cus make it a challenge to determine its governance as either purely bal-
anced or centralized. That said, it leans more towards a balanced approach,

hence its placement in this dimension.

Penpot

Penpot's Community Approach can be characterized as symbiotic: They not
only actively engage with their community but also exhibit a profound com-
mitment to the open-source ethos, reciprocating value and fostering collab-
orative efforts. In terms of Communication Channels, Penpot embraces a
comprehensive spectrum of platforms. This includes their community forum,
extensive documentation, a variety of social media outlets, a regularly up-
dated blog, participation on social coding platforms, and hosting community-
centric events like the 'Penpot Fest'.23 Furthermore, they utilize video plat-
forms like YouTube and facilitate direct communication through online
chats, particularly on Gitter. As for the Governance Structure, it maintains a
balanced approach. While there is notable community participation, espe-
cially through platforms like GitHub, and while maintainers do exert influ-
ence, the decision-making power is retained within the company.

! shopware AG (2023)
2 Penpot (2023c)
3 Penpot (2023d)
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6.2.3 Value Architecture
Nextcloud

The Source Code Provider of Nextcloud is Nextcloud itself, with support
from the developer community from which it is accepting contributions. The
server-side components of Nextcloud are under the AGPL-3.0" License; the
client-side components (mobile and desktop apps) are licensed under GPL-
2.0 and GPL-3.0. Since Nextcloud follows a ‘Professional Services’ BM, it
does not retain proprietary components; hence, its Open-Source Compo-

nent is the entire codebase.

Shopware

The Source Code Provider is predominantly the company itself, although
the broader community actively engages in the development process. Re-
garding Licensing, Shopware employs the MIT license for the community
backend and frontends, reserving proprietary licensing for their premium
components. The Open-Source Component encompasses an open core for
both the backend and frontend reference implementations, keeping paid
features under a proprietary license. In addition, Shopware provides open-

source offerings for ancillary resources, including Docker containers.2

Penpot

For Penpot, the Source Code Provider role is shared between the company
and the wider community. As for Licensing, Penpot adopts a weak copyleft
approach, emphasizing open collaboration while maintaining some controls.
The Open-Source Component currently comprises the entire codebase.?
While there is potential for proprietary enterprise features in the future, Pen-
pot could also adopt a model similar to Taiga, which capitalizes on hosting

and support services without narrowing the open-source offering.

! GNU Affero General Public License: A license based on the GPL and modified specifically
for software running over a network.

2 Shopware AG (2023b)

3 Penpot (2023e)
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6.2.4 Value Finance
Nextcloud

Since Nextcloud GmbH is a for-profit company that actively sells Nextcloud
licenses, its Financial Purpose is commercial. Although Nextcloud briefly
incorporated the sale of pre-assembled Nextcloud servers into its portfolio
(through a collaboration with Western Digital Labs and Canonical), the en-
deavour was ultimately cancelled; therefore, Nextcloud follows a direct-sale
Revenue Mechanism today." Even though Nextcloud collaborates with se-
lect hosting partners, it does not offer hosting or Saas itself. Its commercial
component — enterprise support and services — is monetized on a time-de-

pendent Price Base.?

Shopware

Shopware is a product with a commercial Financial Purpose that is follows
the Revenue Model of direct-sale of premium licenses. All three tiers of paid
license offer SaaS, PaaS, and self-hosted modes of deployment.? Since the
terms of pricing are not made public and Shopware did not respond to in-
quiries, the Revenue Model and Price Base can not be determined exactly.
However, classification as a hybrid of the Subscription and Pay-per-use
models is likely; the Price is most likely based on User Entities and Units of

Time.

Penpot

Even though Penpot has stated their intention to monetize the product in
the future, there is currently no paid component. Its parent company Kalei-
dos has a strong ideological motivation to offer a perpetually free license of

Penpot which includes most features useful to designers and developers.

! Poortvliet (2017)
2 Nextcloud GmbH (2023e)
3 Shopware AG (2023a)
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The companies’ expenses are currently covered by seed and series A fund-
ing." This makes the classification of the Financial Purpose not as straight-
forward; however, the category of Quasi-Commercial is most appropriate.
Currently, Penpot does not have a distinct Revenue Mechanism or Model.
However, drawing parallels with Taiga, there's potential for a subscription-
based model in the future. As for the Price Base, Penpot has not established
one at present. Yet, taking cues from Taiga once more, a time-based pricing
structure could be a feasible approach moving forward.2 However, in our

classification, we position Penpot in terms of its current state.

6.3 Summary of Questionnaire Responses

In this Section, the participants in our questionnaire are introduced and their
answers summarized. They are structured analogously to the mapping de-
scribed in 5.4.3, which groups the questions into the dimensions of our

OSBM taxonomy, with independent questions being addressed at the end.

Participants:

- Participant 1 (P1) chose to share their identity and position; they are
an Employee at Kaleidos with 5 years of experience in this field.

- In the free-form entry section of the questionnaire, they noted that
Q10 & Q11 were answered by the a member of upper Management
at Kaleidos, who is identified as Participant 2 (P2) accordingly.

- Participant 3 (P3) chose not to share their identity; they provided their
experience as a collective 8,5 years in the OSS domain, with 5 years

as an engineer and 3,5 in a project management role.

In the following text, the identifiers P1, P2, and P3 are used.

! Ruiz-Muzquiz (2023b)
2 Taiga (URL)
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Value Proposition

P1 identified their business models analogously to our findings from public
data; they mentioned that other monetization channels such as “market-
place fees for paid templates and libraries” could be explored in the future.
The model of providing the best possible experience for free users by sub-
sidizing development cost with paid enterprise users was mentioned as a

deliberate strategy.

P1 remarked that, in their experience, offering “SaaS-only per-seat free-
mium” as the Commercial Offering will not be successful at a larger scale if
the OSS product is self-hostable; when self-deployment is easy, there is a
clear incentive for personal users to self-host the software to save on sub-
scription fees. In P1’s opinion, the project’s pricing and monetization
scheme should be sustainable independently from the method of deploy-

ment.

P1 & P3 identified legal and security compliance features as the most prom-
ising domains for monetization of enterprise-specific features. Another area
that was mentioned is that of reporting and controlling for higher-level man-
agement, integration with third-party identity providers, and centralized user

and permission management.

P1 noted that, for a project to be successful with a smaller userbase, more

features would need to be placed in the Commercial Offering.

P3 noted that the public sector and the academic sector were promising
Customer Segments for open-source products due to political and regula-

tory influence favouring OSS.

Value Network

P1 indicated a preference for the use of GitHub as an internal as well as
external code hosting platform; P3 shared this preference for GitHub as an

external platform. The social component of GitHub “stars” was mentioned
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by P1 as a valuable tool for “measuring the impact of [a] project on the de-
veloper world.” Furthermore, the discoverability of projects through GitHub’s
community features was noted by P1 & P3 as valuable and impactful.

GitHub’s prevalence and popularity was mentioned by P3 as an important

contributing factor as well.

When asked about conflicts between financial interests and community sen-
timent, P1 noted that such conflicts are rare; however, P1 remarked that
OSS community members are sceptical of VC investments and that trans-
parency in decision-making is important in this regard. P3 raised the issue
of source-available licensing as a current area of debate around such com-

promises.

P1 emphasized the importance of a Symbiotic Community Approach. P2
underlined the importance of “[understanding] the different power dynamics
and conflict of interests” that arise when building a community of open-

source users and contributors.

Value Architecture

All participants identified the ethical and ideological components of open-
source as driving forces behind business decisions regarding licensing and
open-sourcing their code. P1 explained the choice of the MPL-2.0 license
with its unique attributes and their strong belief in giving back to the open-

source community.

P3 noted that the topic of Licensing and License selection takes a minor role
from the perspective of most users, but can be of importance for businesses

that want to integrate the product with their own.

P2 and P3 gave extensive answers in regards to the topic of ‘Source-avail-
able’ licensing and licenses such as BSL and SSPL: Both stated a familiarity

with this topic and mentioned the ongoing debate around it.



63

P2 described how the meaning of, and connotations around, ‘Source-avail-
able’ licensing changed since the 2000s — from being a synonym of “corpo-
rate hijacking” of the OSS community to being a response against a “game
theory model [that] is unfairly broken” which originates from the OSS com-
munity itself. They attributed the root cause to the commoditisation of cloud
services. In the opinion of P2, modern OSl-approved licenses are needed
that can deal with the underlying issue in an OSD-compliant way. P3 noted
that the “degree of risk” from this issue depends heavily on your business
model and how it adds value to the customer. In their view, companies that
operate a ‘Professional Services’ business model are less likely to be af-
fected negatively than companies with a business model that is easily rep-
licated, such as Infrastructure-based business models. P3 stated that, in the
face of this issue, a change in the business model or the adoption of other
revenue streams could be considered as an alternative to a licensing
change. Finally, both participants remarked that they consider ‘Source-
available’ licensing as a “desperate measure” (P2) and as a “last resort”
(P3).

Independent Questions

Independently from our OSBM taxonomy and analysis, we asked the par-
ticipants about their assessment of the perception of OSS in the software
industry and among the general public. While the volume of responses limits
the meaningfulness of this result, P1 and P3 both noted that the awareness
of OSS increased slightly within professional IT spaces. As for the general
public’s awareness of OSS, P1 and P3 gauge it as “Much more aware” and

“Slightly more aware” respectively.

Finally, our last question addressed two aspects of open-source endeav-
ours: advice for those aiming to build companies around their open-source
projects and guidance for proprietary software companies considering an

open-source transition.
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P2 stressed the importance of an understanding of one’s position in the
value chain, and the potential for third-party intermediation. The stated that

recognizing who "owns" the relationship with your userbase is paramount.

P3 highlighted the importance of transparency in communication with the
product’s customers and community members, and suggested hiring devel-
opers with experience in OSS communities as an effective way of achieving
this. They also emphasized the importance of a strong focus on the product,
especially in early stages. Lastly, given the current momentum of open-
source, P3 noted that embracing OSS could be an avenue to attract top-tier
talent, since the open-source spirit is appealing to many engineers and can

set companies apart in a competitive market.

7 Findings and Discussions

7.1  Key Insights Derived from Case Studies

We present the most important insights gained from the three case studies
— both from our public data collection and analysis, and from the question-
naire responses from decision-makers — divided into the four dimensions of
the OSBM taxonomy.

7.1.1 Value Proposition

Free Offering: The three case studies under review exhibit a distinct ap-
proach to open-source software (OSS). Their central product is a self-hosta-
ble Free Component; infrastructure or platform components are not included
in this offering. Furthermore, non-paying customers only receive commu-
nity-level support that is treated with less urgency than commercial support.
This model minimizes the costs incurred on the companies — since the cost
of reproduction of the OSS software component is zero — while providing all

of the discussed benefits of OSS participation.
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Commercial Offering: Based on the questionnaire data, particularly re-
sponses from P1 and P2, a notable pattern emerges. OSS projects that fo-
cus on self-hostable software cannot rely solely on “per-seat freemium pric-
ing”" as the financial backbone of their commercial offering. Instead, they
must diversify their commercial offerings, integrating enterprise features,
consulting, and enhanced support services. A key rationale lies in the tech-
nical demands of enterprises: administrators familiar with self-hosting may
seek comprehensive control over data, processing, and user management.
Offering value-added services, such as Enterprise single sign-on, reporting
and auditing, and security hardening, appeals to these administrators, sav-
ing them time and ensuring system uptime. Karlitschek refers to this as “job
insurance of the sysadmin” since the final responsibility for security and
uptime is placed into the hands of the external service provider. Importantly,
these additions don't detract from the software's essential functions, allow-
ing it to remain accessible to hobbyists or smaller teams. This commercial
strategy, especially in an open-source environment where intellectual prop-
erty is transparent, enables nuanced market segmentation. It caters to both
free users — who benefit from an enterprise-subsidized product — and com-
mercial entities that leverage a robust OSS community. These conclusions
are supported by public statements made by the companies, as well as pub-

licly accessible user feedback in forums.

Customer Value & Customer Segment: Although free users do not en-
gage in a traditional contractual relationship with the company, they remain
significant. Their non-financial contributions — feedback, community sup-
port, and advocacy — enrich the software's development and broader adop-
tion. Functional value is the primary concern for free users, given that they
don't typically receive personalized support. Furthermore, the satisfaction of
these users indirectly affects the adoption rate among commercial users.
For instance, the case of Nextcloud highlights the importance of considering

free users as legitimate customers.

! See response of P1.
2 Karlitschek; Nextcloud GmbH (2020), P. [25:45-26:26]
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Individual users, especially those capable of self-deployment, are less in-
clined to pay for open-source software. This distinction becomes crucial for
open-core and infrastructure-based business models.

On the contrary, professional services business models primarily target
business, public, and academic sectors as their commercial clientele. These
segments demand robust support, uptime reliability, and enterprise-grade
security. Notably, the public and academic sectors, as evidenced by Next-
cloud and the questionnaire data, are promising due to factors like funding,
compliance requirements, and potential regulatory inclination toward open-

source software.

7.1.2 Value Network

Community Approach: Each of the case studies adopts a symbiotic com-
munity approach, a sentiment echoed in the questionnaire responses em-

phasizing community interaction and transparency.

Governance Structure: The governance structures of all three case stud-
ies are balanced; none of the case studies entirely limit the agency of con-
tributors, but keep guardrails in place and important decisions are ultimately
made at the companies’ discretion. However, they balance their governance
by welcoming contributions and encouraging shared responsibilities. Nota-
bly — while hard to quantify — all three companies take care in following an

eye-to-eye relationship with their community and contributors.

Communication Channels: All three case studies employ a plethora of
communication channels. Essential resources like documentation are inher-
ent. Besides this, they engage across a diverse range of social media and
chat platforms, both mainstream (e.g., Instagram, Twitter!, Discord) and

more technical (e.g., Mastodon, Slack, Gitter, Matrix). Their outreach also

! To avoid confusion — especially since most of the cited sources use this name — we refer
to the recently renamed Twitter by its established former name.
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extends to unidirectional media like blogs. Additionally, each of the case
studies conducts events welcoming both developers and users.
Emphasizing the significance of social coding platforms, all three case stud-
ies actively engage on GitHub.

Rather than merely using it as a code repository, they utilize a variety of its
unique discoverability and social features. All three have published contrib-
utor guidelines and have a well-maintained landing page complemented by
comprehensive READMESs. These resources undeniably simplify the orien-

tation process for potential developers and users.

Completing this comprehensive approach to community management and
patraonage, two of the case studies have dedicated personnel managing
community and developer relations. For instance, Kaleidos has a "Commu-
nity Advocate" and Shopware employs both a "Community Manager" and a

"Developer Evangelist."

7.1.3 Value Architecture

Licensing: Regarding licensing strategies, businesses might consider li-
censes that deter cloud providers from capitalizing on their business model,
even if this veers away from a traditional open-source license. However, our
research and questionnaire feedback highlight the potential merits of revis-
iting the business model prior to considering license alterations. Focusing
on a Commercial Offering which the company can uniquely provide, i.e. in
an Open-Core or Professional Services BM, can mitigate the danger im-

posed by intermediation.

Another important consideration in Licensing is the legal framework around
community contributions. Shopware utilizes a Contributor License Agree-
ment (CLA), which ensures contributors grant the project owner a license to
use their contributions, while the contributors retain their copyright.” This

approach can be pivotal in maintaining flexibility for future licensing

I Shopware AG (2023c)
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changes. In contrast, Nextcloud adopts a Copyright Assignment Agreement
(CAA). A CAA requires contributors to transfer their copyright to the project
owner, ensuring unified copyright ownership and possibly simplifying li-
cense changes or dual licensing.’ Notably, Nextcloud's predecessor, own-
Cloud, implemented a CLA, which Karlitschek perceived as a barrier —
prompting a strategic shift with Nextcloud's adoption of a CAA. Today, Next-
cloud follows the ‘Inbound = Outbound’ model of licensing, which achieves
a parity between the ‘inbound’ license of contributions made and the pro-

ject’s own ‘outbound’ license.2

Open-Source Component: Shopware shows an example of how a product
can transition to an OSBM without compromising its revenue streams. Con-
versely, the case of Penpot illustrates how a product can grow from a purely
open-source quasi-commercial model into an open-core model, and how

this can help the company shape its offering and grow its customer base.

7.1.4 Value Finance

Financial Purpose: Penpot exemplifies a strategic progression in OSS pro-
jects. It's positioned as a quasi-commercial initiative with intentions of tran-
sitioning to an open-core BM in the foreseeable future. The trajectory sug-
gests that a robust foundation can be laid and a userbase cultivated prior to

the integration of non-open or non-free features.

Revenue Mechanism & Revenue Model: Each of the three case studies
operates on a direct sale model. Synthesizing this with questionnaire in-
sights, overarching industry analytics, and current market tendencies, it be-
comes evident that indirect sales approaches, akin to Infrastructure BMs,
may be suboptimal for emerging OSS enterprises. There’s an evident chal-
lenge in segmenting the customer base and honing in on lucrative enter-
prise sectors. While models like open-core or professional services facilitate

targeting enterprise clientele — who perceive value in niche offerings such

! Brock (2022), P. 117-121
2 Nextcloud GmbH (2016)
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as compliance features — the infrastructure BM is fraught with complications.
Not only does it escalate costs (with more customers leading to augmented
hosting expenditures), but it also introduces the peril of third-party media-

tion, as previously discussed.

Early-stage investor funding can be an impetus for OSS projects but may
also pose threats to the community ethos, especially when sourced from
large-scale investors pursuing ephemeral tech trends. These investors
might gravitate towards "hype products" that occasionally dissipate into non-
entities or pivot to contentious strategies like user data monetization. For
OSS endeavors, exploring public financing and grants can be a strategic
move, especially considering the challenges posed by significant cloud pro-

viders and the evolving landscape of source-available licensing.

Price Base: The determination of a project's price base is pivotal. Whether
it's predicated on user entities or duration (time-based), the pricing strategy
should be congruent with the business model's intent and the perceived
value to the end user. The decision between user-entity and time-based
pricing often hinges on the product's usage dynamics and the targeted au-

dience's consumption patterns.

7.2 Research Question Discussion

Based on the findings in 7.1, we apply our findings towards our research

questions and aim to provider answers.

RQ1: What specific management and legal strategies have proved suc-

cessful for companies producing open-source software?

Due to the breadth of product and business model types in the software
industry, there is no single strategy that provably leads to success. How-
ever, the following approaches toward market segmentation, product pric-
ing, and software licensing have shown to be success factors independently

of product parameters:
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Diversified Commercial Offering: Optimizing the boundary between Free
and Commercial offering is, in our view, the most significant determinant of
OSS project success, especially in Open-Core and similar models. The vi-
ability of a Commercial Offering that is targeted solely at a very small per-
centage of the Customer Base depends on the scale of the project, and the
degree to which these paid features can be monetized. Accurately setting a
realistic and feasible boundary between Free and Paid features early on is

crucial for OSS projects to succeed.

Careful User Segmentation: Recognizing and catering to both free users
and commercial entities is vital. While free users contribute non-financially
through feedback, community support, and advocacy, commercial users
value enhanced functionalities and robust support. Tailoring offerings for
distinct customer segments like individual users, business entities, and ac-

ademic sectors yields better results.

Informed Licensing Choices: The choice between open-source, source-
available, and libre licensing can play a crucial role. Infrastructure-based
BMs, and professional services BMs might lean towards copyleft licenses
to safeguard against competitive threats, ensuring that modifications remain

open and benefiting the original project.

Appropriate Legal Framework around Contributions: Deciding between
CLA and CAA is key. While CLAs allow contributors to retain copyright while
granting the project a license to use their contribution, CAAs require con-
tributors to transfer their copyright to the project, providing more legal con-

trol to the project owners.
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RQ2: How can businesses identify and apply the most effective mon-
etization models for their open-source projects based on their unique

contexts and circumstances?

Decision-makers should begin with the OSBM Taxonomy — adapted from
the OSBM taxonomy by Duparc et al. — as it allows them to decompose their
business model into distinct dimensions. By using the morphological box
format we have shown in our case studies, they can visualize the different

placements of their BM within the taxonomy.

First, the dynamics of both Free and Commercial offerings should be ana-
lysed. By delving deep into Value Proposition and Value Finance specifi-
cally, businesses can get a clearer picture of their position in the market. It's
imperative that businesses understand their Customer Segment and assess
whether their Free or Commercial offerings are appealing or suitable for the
respective segments. Acknowledging the distinct needs of these segments
and discerning whether the provided value is more relationship-based or

functional is essential.

From this foundation, businesses can determine their position in the value
chain, taking into account the value they offer and what the customer ulti-
mately utilizes. By applying this framework, businesses can strategically set
the boundary between their Free and Commercial offerings. The goal
should be to ensure that a considerable amount of value is presented in the
Free Offering, while the Commercial Offering remains profitable and sup-
ports development operations. It's also vital for businesses to remain aware
of the scaling dynamics associated with both their free and commercial of-
ferings. They should consider the potential implications on profit when ex-
panding their free userbase in comparison to growing their commercial us-
erbase. Opting for a Direct-sale Revenue Mechanism is advised unless a
business is confident that its ancillary Indirect-sale model isn't vulnerable to
intervention by another service provider. When evaluating this, businesses
shouldn't merely consider their own cost dynamics; it's important to recog-
nize that hyperscalers operate with entirely different economies of scale.
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When devising a pricing base, businesses shouldn't default to a simplistic
model. They should instead deliberate on how costs might shift based on
variables like an increase in users or the resources consumed by those us-

ers.

RQ3: How do open-source companies balance effective community
growth and project direction while retaining control and adhering to

open-source principles?

The following measures consistently appeared in our research as positive
factors for sustained community growth and harmonious collaboration in

OSS communities of commercial OSS projects:

Driving Community Engagement: Adopting a symbiotic community ap-
proach has been a standard among successful OSS projects. The signifi-
cance of maintaining a balanced relationship with the community, charac-
terized by an eye-to-eye relationship with contributors, is evident. Compa-
nies like Kaleidos and Shopware even employ dedicated personnel like
‘Community Advocates’ and ‘Developer Evangelists’ for effective commu-

nity engagement.

Following a Symbiotic Community Approach: An effective way to nur-
ture community growth is by adopting a symbiotic approach. This means
recognizing that the community and the company are interdependent,
wherein the company benefits from the community's contributions and ad-
vocacy, while the community gains from the company's resources, direction,

and stewardship.

Maintaining a Balanced Governance Structure: One of the cornerstones
to achieving the balance between control and open-source principles is to
have a transparent and fair governance structure. While key decisions might

be at the company's discretion, this should not overshadow the importance
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of contributors' agency. Welcome contributions, encourage shared respon-
sibilities, and foster an environment of trust and mutual respect.” Successful
companies like those in your case studies ensure this by maintaining an

"eye-to-eye relationship" with their community.

Engagement through Diverse Communication Channels: Facilitating
open communication is pivotal. Successful open-source projects engage
across a spectrum of channels, from social media platforms like Instagram
and Twitter to technical forums like Mastodon and Slack. Such a diversified
communication approach, supplemented by events that welcome develop-
ers and users, encourages community participation and feedback, ensuring

the project remains relevant and aligned with user needs.

Active Participation in Social Coding Platforms: Platforms like GitHub
are not just code repositories but avenues for community engagement. En-
suring the active use of these platforms, from addressing issues and pull
requests to providing comprehensive READMES, fosters a sense of belong-
ing and ownership among community members. This active engagement
helps in driving the project direction in a way that's both inclusive and ad-

herent to the open-source ethos.

Regular Feedback Mechanisms: Setting up regular feedback loops, be it
through community forums, periodic surveys, or open town-hall meetings,
ensures that the community's voice is heard and integrated. It provides an
avenue for the company to communicate its vision and for the community to

offer insights, ensuring the project direction remains collaborative.

By implementing these measures, firms can hope to foster sustained and
healthy growth of their OSS product communities.

! Carter; Groopman; The Linux Foundation (URL), P. 43—-44
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7.3  Potential Future Challenges of Examined Companies

In this Section, we briefly discuss potential problems that may arise for our
case study companies in the future, extrapolating from current market

trends.

Nextcloud

Nextcloud offers a wide array of features, but there's a potential risk of fea-
ture creep that could challenge its maintainability. Currently, there seems to
be a reliance by users on the cloud features built into their devices’ operat-
ing systems, e.g. iCloud for Apple devices and Microsoft 365 for Windows
devices."2 This is most likely due to these manufacturers heavily promoting
the use of their own ecosystems in their operating systems.? This could
place Nextcloud at a potential disadvantage, although the introduction of the
Digital Services Act (DSA) in the EU might legally prohibit these practices

and therefore offer a buffer against this trend.4

Furthermore, Nextcloud boasts an expansive plugin ecosystem, which is
one of its strengths.s However, if key plugins are abandoned and Nextcloud
can't sustain them in-house, it might result in user disillusionment. It's also
worth noting the emerging importance of Al tool integration. While Nextcloud
has begun to incorporate Artificial Intelligence (Al) tools and has even
launched a ‘traffic light’ safety classification system for plugins, continued

innovation in this domain is crucial for its ongoing relevance.¢

Lastly, Nextcloud’s CEO Karlitschek stated that there have been instances
in which large enterprise customers did not see the added benefits of an

enterprise subscription, opting to use the community version instead.”

! Leswing (2020)

2 HT Correspondent (2018)

3 Marsden; Brown (2023), P. 3-10

4 European Commission (2023)

5 Nextcloud GmbH (2023b)

¢ Schneider (2023)

" Prototype Fund n.d., P. [08:15-09:30]
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If more of Nextcloud’s enterprise customers decide to rely on their own ex-
pertise for support and maintenance, it could manifest in a trend that erodes

Nextcloud’s customer base.

Shopware

While Shopware possesses a robust feature set, its scale pales in compar-
ison to tech giants like Shopify.! Since vast datasets are crucial for analytics,
decision-making, and Al model training, this disparity in size could place
Shopware at a disadvantage. The immense reach of platforms like Shopify
not only provides them with enhanced visibility but also grants them greater
access to invaluable user data. Potential remedies for Shopware could lie
in public data spaces, which might level the playing field.2 Shopware’s re-
cent adaptions to its pricing and subscription model is also worth noting, as
not all customers will have reacted positively to these changes, as they re-
sulted in significant price increases for some usage profiles.? If these cus-
tomers reevaluate their need for Shopware’s premium features, they may

migrate to the open-source Community Edition and cease to pay revenues.

Penpot

Penpot faces the challenge of retaining its user base amidst aggressive
moves from competitors like Figma, whose parent company Adobe is known
for pursuing lock-in strategies through its Creative Cloud ecosystem. Given
the entrenched presence of these software solutions in education, coupled
with their competitive student pricing, the task becomes even more daunt-
ing.5 Adobe, in particular, is swiftly integrating Al features which rely heavily
on cloud-based compute power — resource that smaller firms like Penpot
might lack.s

! BuiltWith Pty Ltd (2023)

2 European Commission (2018), P. 8-12
3 webfellows UG (2022)

4 Weatherbed (2022)

5 Adobe (2023)

¢ Weatherbed (2023)
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Adobe’s recent entrance into a partnership with NVIDIA further underlines
its commitment towards Al features and strengthens its market position in
this regard.' Establishing an extensive backend to support and bill users for

such features is another hurdle Penpot would need to surmount.

While the allure of Penpot being free is undeniable, the absence of ground-
breaking features such as Al image generation — a significant time-saver for
designers — might diminish its appeal strongly. However, introducing Al-en-
hanced plugins could be a potential solution; moreover, Penpot is evaluating

the inclusion of Al functionality already.2

Balancing their free and commercial offerings, as previously discussed and
mentioned in their questionnaire response, also remains a pivotal concern

for Penpot's sustained growth and relevance.

8 Conclusion

In this thesis, we provided a thorough examination of OSS history, contem-
porary trends, and the associated legal framework. We introduced and elab-
orated on the OSBM taxonomy, identifying specific archetypes and exem-
plifying them with cases of varying success. Through our detailed case stud-
ies, we applied this taxonomy, presented questionnaire responses, and per-
formed a morphological analysis to highlight relationships across different
OSBM dimensions. From this extensive review, we distilled key findings and

formed answers to our primary research questions.

In the following Sections, we extrapolate from our research and introduce
our predictions on future developments in the area of OSS. For these
trends, we offer actionable recommendations for businesses, and suggest
promising areas for further research.

"' NVIDIA Corporation (2023)
2 Ruiz-Muzquiz (2023a)
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8.1  Future Developments and Strategy Recommendations

In this Section, we present our ideas about possible future developments in
the broader space of Open Source, based on our research and findings.
From these ideas, we subsequently derive strategy recommendations for

businesses and organisations.

8.2.1 Increasing Openness, Decentralization, and Federation

Our case studies indicate a rising preference for alternatives to proprietary
and centralized cloud-based offerings from major providers. For instance,
Penpot is emerging as an alternative to Figma, Nextcloud challenges
Google Workspace and Microsoft 365, Shopware is an open-source and on-
premise alternative to Salesforce, and Taiga competes with Jira as an open-
source project management suite. These alternatives aren't just catching up
in terms of features, reliability, and security; they're often surpassing their
mainstream counterparts, particularly in the areas of flexibility, user control,

and privacy.

This trend isn't limited to software applications either: There is a noticeable
movement in the realms of social networks with users shifting from platforms
like Twitter to decentralized platforms such as Mastodon."2 Additionally, in
the search engine landscape, users are turning to alternatives like Duck-
DuckGo, possibly driven by annoyance with Google's increasing pollution
with advertisements and its selling of user data.>+ In the rapidly advancing
field of Al, open-source approaches to code and datasets are present as
well: Communities like Huggingfaces enable collaborative development of
machine learning models, and Al startups like the German Jina Al¢ develop

cutting-edge Al tools under open-source terms.

! Lunden (2022a)

2 BuiltWith Pty Ltd (URL)

3 Pike n.d.

4 Barry (2023)

> Hugging Face, Inc. (2023)
6 Jina Al GmbH (URL)



78

Beyond software, there's an expanding horizon for open hardware as well,
marked by the repairability movement and 'right to repair' legislation.2 The
success of companies such as Framework?# and Fairphones represent this
paradigm shift in the hardware sector.

Legislation and public funding further support the mentioned trends, espe-
cially in the EU and Germany:

- The EU's Open Source Strategy demonstrates a strong commitment
to fostering innovation and collaboration through OSS.5

- Horizon Europe, one of the EU's key funding programs for research
and innovation, has allocated substantial resources specifically to
bolster European OSS initiatives.”

- The project Gaia-X is working towards a federated, open data infra-
structure in Europe.?

- The European Commission has announced an extensive right-to-re-
pair ‘legal landscape’ — first laws came into effect in 2022.°

- The German government's endorsement of Nextcloud as the 'Bun-
descloud' showcases its confidence in and commitment to OSS. 10

- Significant public funds, such as the "Sovereign Tech Fund" and
"ZenDiS", have been established to support and promote open-
source projects in Germany.

- The Digital Markets Act (DMA) and DSA will significantly limit the ex-
tend in which tech corporations can exert market power and subvert
competition.2

- The GDPR, while broader in its objectives, can be considered an-
other milestone for the rights of individuals concerning their personal

data.

' Tsukayama (2023)

2 Ganapini (2023)

3 Framework Computer Inc. (2023)

4 iFixit (2023)

5 Fairphone B.V. (2022)

¢ European Commission (URL)

7 Bolivar; Camacho; Salomon (2022)
8 Gaia-X European Association for Data and Cloud AISBL (URL)
® European Parliament (2022)

10 heise online (2018)

1 Klein (2022)

12 European Commission (2023)
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In essence, there is an overarching and multilateral move away from the
centralisation of data and control under a few international tech giants.

In the foreseeable future, we anticipate a decline in the viability and preva-
lence of closed, proprietary, and centralized ecosystems — and a wide-rang-
ing push towards transparency, openness, and empowerment of individuals

and communities.

As evident from our research and cited previous works, developers view
OSS favorably for ethical and ideological reasons; more pragmatic reasons
such as enhanced job opportunities are also relevant for them." Embracing
OSS and leveraging developers’ motivations can help tech companies
weather the storm of the ever-rising shortage of IT professionals.2 Beyond
the topic of recruitment, rising public trust and awareness of open technol-

ogies can be attractive to potential users as well.

In summary, we recommend that businesses which do not yet participate in
the OSS community via contributions or sponsorship evaluate the possibility
of doing so to take advantage of the aforementioned trend. Businesses
which already partake in these ways should consider deepening their in-
volvement and, most importantly, outwardly communicate their OSS efforts

to their customers, investors, and potential employees.

Effective measures to achieve this include:

- Maintaining a presence on platforms such as GitHub and publishing
contribution guidelines, comprehensive documentation, and “good
first issues” for first-time contributors.3

- Publicly sharing information about the companies’ OSS efforts on a
blog or social media.

- Attending & sponsoring OSS events, i.e. FOSDEM* and OSCONEs.

' The Linux Foundation; The Harvard Laboratory for Innovation Science (2020), P. 28

2 Bitkom e.V (2022)

3 The Linux Foundation; The Harvard Laboratory for Innovation Science (2020), P. 28-29
* FOSDEM (URL)

5> O'Reilly Media Inc. (URL)
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- Hosting workshops, webinars, and hackathons.

- Partnerships with & sponsorships of OSS projects and foundations.

- Appointing a Community Manager, Developer Relations Manager, or
OSS Outreach manager.

- Establishing an OSS Program Office."

Finally, companies should evaluate the possibility of receiving grants or gov-

ernment funding towards their eligible OSS projects.

8.1.1 Growing Importance of Social Dynamics in Open Source

The social cohesion of an OSS community often determines its success just
as much as the quality of the code. Recent years have witnessed OSS com-
munities coming together more often to voice their concerns or take a
stance on issues. Instances like the debate surrounding Richard Stallman's
position in the Free Software Foundation underline the maturation of com-
munity voices in 0OSS.2345 The increased emphasis on social issues and
ethics in OSS, while commendable, is a double-edged sword for busi-
nesses: While it can lead to more inclusive and ethically grounded projects,
it also has the potential to cause rifts and fierce disputes over ideological
issues that are hard to resolve.t This can lead to community splits, forks in
projects, or the alienation of certain contributors.”¢ Conversely, fostering a
welcoming and inclusive community can expand the pool of potential users
and contributors, especially towards those that are marginalized.® Compa-
nies that understand the importance of community interaction, steering and
management can have an advantage in the face of the growing importance

of these topics.

' FOSSA (2021b)

2 Brodkin (2021)

3 Varghese (2021)

4 Claburn (2021)

5> De Blanc; Freitas; Garrett; et al. (2021)

¢ Krill (2017)

" Robles; Gonzalez-Barahona (2012), P. 9-10

8 Leigh (2014)

? Carter; Groopman; The Linux Foundation (URL), P. 5-7
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To achieve this, we raise the following recommendations:

- Establishing clear contribution guidelines that provide a transparent
roadmap for newcomers and highlight the project's objectives, the
steps to contribute, and the standards to adhere to.

- Appointing a Community Manager (as mentioned in 8.2.1) who acts
as a bridge between contributors and the core team and ensures that
community concerns are addressed promptly and professionally.

- Implementing a robust code of conduct that sets behavioural stand-
ards and provides a framework to address and resolve conflicts.!

- Following a zero-tolerance policy towards hate and discrimination.

- Prioritize hiring individuals with OSS experience, as they can be in-
strumental in following community-driven strategies.

- Offering mentorship programs for early-stage contributors.2

8.1.2 Increasing Pressure from Third-Party Service Providers

There is currently a conflict between preserving the open-source ethos and
securing commercial viability against potential threats from commoditized
cloud services. The topic of Source-available licensing has been mentioned
and analysed at multiple points throughout this thesis. While it is not imme-
diately relevant to our case studies, we use this Section to offer avenues for
businesses to prepare for, and adapt to, the challenges associated with this

industry trend.

At the time of writing, the situation around the Infrastructure-as-Code tool
Terraform and its licensing change toward the source-available BSL licens-
ing scheme is rapidly developing. As a response to HashiCorp's move to-
wards BSL licensing for Terraform, the fork ‘OpenTofu’ has formed and is
quickly gaining traction; it is published under the weak copyleft MPL-2.0 li-

cense — the same license that Terraform used until recently.?

! Carter; Groopman; The Linux Foundation (URL), P. 35-36
2 Carter; Groopman; The Linux Foundation (URL), P. 39—-40
3 OpenTofu (2023b)
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Its manifesto has amassed 158 company backers, 781 signatories, and the

repository has reached 36.000 ‘GitHub stars’.!

Most importantly, the project has officially been placed under the steward-
ship of the Linux Foundation and aspires to become a member of the Cloud
Native Computing Foundation as well.23 It is motivated by the belief that
tools which are critical for modern cloud and infrastructure automation must
remain fully open-source.# According to OpenTofu, several companies
have already committed to financially support full-time software engineers
working on the project.s Meanwhile, HashiCorp argues that the licensing
change was a move made out of necessity due to cloud providers exhibiting
parasitic behavior towards the project and violating “the spirit of open-
source.™ It is evident how this situation is similar to the licensing changes
of Elastic and MongoDB, both of which also adopted Source-available li-
censing after their revenue model was severely challenged by cloud provid-

ers such as AWS.78

Some prominent voices argue that such licensing changes are a “necessary
evil” to protect the commercial viability of open-source projects which rely
on the provision of platforms and infrastructure; others refer to the abandon-
ment of OSl-approved licensing as a way of “saving open-source by killing
it.”e10 But many agree that this issue stems from the fact that the legal frame-
work around OSS is not equipped to deal with today’s market in which cloud

services have become heavily commoditized.12

' OpenTofu (2023c)

2 Miller (2023)

3 Dierking (2023)

4 Dinu (2023)

> OpenTofu (2023a)

¢ Dadgar (2023)

7 Banon (2021)

8 Lardinois (2018)

° See Questionnaire responses 2 & 3
10 Karlitschek; Nextcloud GmbH (2020), P. [31:20-32:02]
1 Oberhauser (2021)

12 Zaitsev (2023)
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They claim that new OSl-approved licenses, that manage to protect the in-
terests of open-source providers against cloud and managed service pro-
viders, are necessary.® However, no such middle ground is currently avail-
able, and the conflict between OSS providers and hyperscalers stands to

worsen.

From these developments, we derive the following recommendation: Given
the rapid developments in the realm of Source-available licensing, busi-
nesses must adopt a vigilant and informed stance. Companies need to eval-
uate and understand their position in the value chain and consider the po-
tential for third parties to intermediate their customer relationships. They
should also proactively bolster their perceived value to their customers and
aim to continuously strengthen the bonds to their users and developers.
When faced with the necessity of a license change, they should consider
the currently available options — i.e. SSPL, BSL, Commons Clause, and

‘Faircode’ licenses — carefully.

8.1.3 Worsening Software Supply Chain Security

Software supply chain attacks, as introduced in Section 2.3.2, underscore
the pressing need for businesses to maintain a robust security posture. En-
suring consistent security within the open-source community can be chal-
lenging due to various actors, motivations, and lack of standardized prac-
tices. The ISO/IEC 5230 standard — known as OpenChain — offers a set of
rules designed to achieve consistent software supply chain security. It pro-
vides a comprehensive guideline that businesses can follow to fortify their
software supply chain, thereby reducing the risk of potential vulnerabilities.!
However, a 2021 survey of German companies revealed that 51% were un-
familiar with this standard.2

! The OpenChain Project; The Linux Foundation (2023)
2 Bitkom (2021), P. 39
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In the domain of preemptive security, platforms like HackerOne have
emerged to offer the facilitation of bug bounty programs between busi-
nesses and individuals who discover vulnerabilities in their software.! They
incentivize ethical hackers to discover and responsibly report vulnerabilities
by offering monetary rewards.2 Such programs not only promote ethical be-
havior but also serve as a testament to a company's commitment to security.
The legal actions taken by the German company "Modern Solution" against
a hacker who responsibly reported a vulnerability underscores a critical gap
in many countries' legislation, and serves as a worst-case example for this
topic.>+ The fear of legal repercussions can deter hackers from reporting,

potentially leading to unaddressed vulnerabilities or leaks.

In light of these current topics, we propose the following recommendations:
- Adopt OpenChain Standards: Implementing and enforcing Open-
Chain rules can set a foundation for consistent security practices.
- Establish Transparent Security Protocols:
o Publish clear Security Disclosure Policies.
o Implement a security.txt file, detailing contact information and
preferred methods for vulnerability reporting.s
- Offer a Legal Safeguard for Ethical Hackers by asserting that respon-
sible vulnerability disclosure is permissible and encouraged.s
- Initiate Bug Bounty Programs: Utilize platforms like HackerOne to in-

centivize the discovery and responsible reporting of vulnerabilities.

8.2  Suggestions for Future Research

Throughout our work on this thesis, we have identified the following areas
in which further research may be promising and able to provide valuable

new perspectives and discoveries to academia and practice:

"' HackerOne (URL)

2 Cimpanu (2020)

3 Tremmel (2022)

4 Scherschel (2023)

5> Shafranovich; Foudil (URL)
¢ Nidecki (2023)
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Community and Social Dynamics in Coding Platforms:
We see a research gap concerning the effect of social dynamics and social

coding features on the success of OSS projects.

Licensing Dynamics in Open Source:

We identify a need for research into the consequences of deviating from
OSl-approved licenses: Quantifying the balance between business ad-
vantages and potential OSS user attrition due to such shifts would be very
valuable for businesses in this situation. Furthermore, understanding the
actual versus perceived threats of open-source forks can shed light on their
implications for companies. We also reiterate the aforementioned lack of
future-proof OSS licenses and suggest this topic as a highly relevant area
of research for the legal, economic, and technological academic communi-

ties.

OpenChain and Software Supply Chain Security:
Investigating the depth of OpenChain adoption in the IT industry and imple-
mentation by firms, as well as its effect on actual SSC attack prevalence,

could offer valuable insights.

The Intersection of Al and Open Source:
We suggest the potentials in the adaption of open-source principles towards
machine learning models and training datasets — and the ethical implica-

tions behind this — as a promising topic for future research.
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Appendix 1: Code Hosting Platform Comparison Table

Features Across Platforms

Code review

Bug tracking

Web hosting

Wiki

Mailing list

Forum

Personal repository

Private repository

Build system

Team

Release binaries

Self-hosting

Project management

Issue tracking

Telemetry-free

Analytics

Package Registry

Repo Sync

Global search

LFS

LDAP/SAML/OIDC/OAuth 2.0 Yes/Yes/Yes/Yes Yes/Yes/Yes/Yes Yes/Yes/Yes/Yes No/No/No/No Yes/Yes/Yes/Yes

Social Features

Platforms
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Appendix 2: Open-Source License Comparison Table

FSF approved

OSl approved

GPLv3 compatible

Linking exception

Patent grant

Trademark grant

Yes

Yes

Yes

No

Yes
Debian approved -

Fedora approved

Copyleft

Private use Public Domain

Sublicensing Public Domain

Modification Public Domain

Distribution Public Domain

Linking Public Domain

> »° > &
\S’QV \?.OQV OQ\« o\\&
Annotation:

Open-Source License Attributes

Permissive

Permissive

Permissive

Permissive

Licenses

Permissive

Permissive

Permissive

Permissive

Permissive

Permissive

Permissive

Permissive

Permissive

Permissive

Permissive

Permissive

Public Domain

Public Domain

Public Domain

Public Domain

Public Domain

Public Domain

Approvals by organizations: Whether the License is approved for

use by the respective organization in their software, releases, distri-

butions, etc.

GPL/GPLv3/GPLv2: This denotes that software can be combined

with software under the GNU General Public License of the respec-

tive version.
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Linking exception: This allows proprietary software to link to a li-
brary without being subject to the library's open-source license.
Patent grant: This clause indicates that contributors provide an im-
plicit grant of their patent rights when contributing to a project.
Private use: Indicates whether modifications of the software can be
kept private.

Sublicensing: Describes if rights and obligations of the license can
be transferred via a sublicense.

Modification & Distribution: Describes the rights and limitations for

users to modify and distribute the software.
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Appendix 3: Case Study Questionnaire Questions
Preface

Hello, and thank you for participating in our case study on 'Monetization

& Growth Strategies for Open-Source Software Companies.'

Your organization was one of three which we selected as exemplary

candidates for our research. &

We would be delighted to gather your thoughts on the following ques-

tions and incorporate your experiences into our analysis.

Please refer to this document for information about how your response
will be handled and which information about you will be disclosed in the

final document:

The questionnaire consists of 11 questions and will take approximately

20 minutes to complete.
Of course, this depends on the length of your answers.

There are no limits on the length or content of your responses; feel free

to give answers that are as brief or extensive as you deem appropriate.

You may skip any questions you do not want to answer.

QO: Your Name and Occupation

1. Please provide your name and current occupation.

This will not be shared in the publicly accessible variant of the
thesis. If you omit this question, your response will be recorded

as an anonymous response.

Q1: Your experience
1. Please give an overview of your professional experience with

Open-Source software.
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Q2: Growing an Open-Source project - Code hosting platforms
1. In your experience, did your organization's choice of a code host-
ing platform (GitHub, GitLab, etc.) have a significant impact on

the growth of your userbase or community?
2. Was this impact positive or negative?

3. What features does the platform offer that were the reason for

your organization to use it?

Q3: Open-Source Licensing
1. How did you (or your organization) decide on an open-source li-

cense for your product(s)?

2. How would you describe this choice’s impact on your community

of users and contributors?

3. How would you describe this choice’s impact on your business

strategy?

Q4: Open-Source Values and Monetization
1. Have there been instances where you (or your organization) had
to compromise between the spirit of openness and the financial

realities of running a company offering open-source software?

2. If so, how did you reconcile the situation?

Q5: Pivotal Strategies
1. When thinking about your organization's history, do any specific
measures (management, technological, legal) come to mind that

had a significant impact on your project's growth?

Q6: Open-Source Business Models
There are several typical business models (open core, dual licens-

ing, etc.) commonly observed in open-source companies.

1. In which business model category would you place your organi-

zation?
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How did you (or your organization) arrive at your current business

model?
Were other business models considered or tried?

Were there situations where this model clearly hindered the

growth of your community, market share, revenue, or profit?

Q7: Open-Source Monetization

There are several typical revenue mechanisms (subscriptions, pay-

per-use, advertising, donations, etc.) commonly observed in open-

source companies.

1.

In which monetization category would you place your organiza-

tion?

How did you (or your organization) arrive at your current moneti-

zation mechanism?

. Were other mechanisms considered or tried?

Were there situations where your monetization mechanism
clearly hindered the growth of your community, market share, rev-

enue, or profit?

Q8: The perception of Open-Source Software in the industry

Based on your experience, how would you describe the attitude
towards open-source software in the IT industry when compared

to five years ago?

o Much more favorable

o Slightly more favorable
o No change

o Slightly less favorable

o Much less favorable
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Q9: The perception of Open-Source Software in the public eye
Based on your experience, how would you describe the aware-
ness of the general public - not just IT professionals - of the ex-

istence and importance of open-source software?
o Much more aware

o Slightly more aware

o No change

o Slightly less aware

o Much less aware

Q10: Open-Source vs. Source-available
In recent years, notable open-source projects transitioned from
their previous open-source licensing model towards a 'source-
available' model which limits the scope in which their product can
be commercially exploited - for example, the SSPL or BSL li-

censes.

The projects cite reasons such as pressure from large firms of-
fering their products as services which leads to an erosion of their

own revenue streams.

The reactions from community members and industry profession-

als have been mixed, but sometimes very vocal.

Supporters claim that this move is the only way to give the devel-

opers of these products a chance to stay financially afloat.

Opponents criticize the move away from OSl-approved licenses
as a way to "save open-source by killing it" with some even fork-
ing older versions and providing updates under an OSl-approved

license.
1. Please offer your thoughts on this debate.

2. Do you foresee an improvement in this issue in the coming

years?
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3. Are you in support of 'source-available' licenses, or are you

critical of them?

4. Do you perceive any alternatives to 'source-available' licenses
for open-source companies being crowded out by large ser-

vice providers?

Q11: Advice
1. What advice would you give to someone willing to create a

company around their open-source project?

2. What advice would you give to the decision-makers of a com-
pany which is selling proprietary, closed-source software, but

considering open-sourcing their product?

Space for free-form entry
You can use this entry to provide any input on our research topic

which was not covered by one of the pre-written questions.

Thank you so much for sharing your thoughts!

Contact information
If you wish to receive a copy of the thesis when it is submitted,
you may provide an e-mail address or other means of contact
here. We will provide a final copy to you and delete this infor-

mation afterwards.

This information will not be used or shared in any other way, no

matter if you chose to submit your answers anonymously or not.
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Appendix 4: Questionnaire Response from P1 & P2

QO: Your Name and Occupation

- Redacted in public release -

Q1: Your experience

5 years

Q2: Growing an Open-Source project - Code hosting platforms
At kaleidos we use GitHub. We see a valuable impact as our user
can easily find us and our code because it is where the community
is. We didn't consider any feature relevant. However, the GitHub
starts and forks is a way for us to measure the impact of our

project in the developer world.

Q3: Open-Source Licensing
Kaleidos Open Source started in Spain back in 2011 as a software
consultancy that believed strongly in open source. We decided
early on that if you are a user of open-source software, you also
need to give back to the open-source community. This felt like
the ethical thing to do, so we agreed early on that we would only
sign up clients that would be willing to let our work be shared
back with the community. This was a tough business decision - it

was the middle of the Spanish financial crisis.

To be open source, it's our very personal choice to make sure
that we create tools that inject more freedom into the system.
Open Source means pursuing a fairer society, where opportuni-
ties are more evenly distributed. Software Technology has the
unique advantage, compared to other industries and intellectual
property, of having almost zero cost to replicate itself, thus
providing a wonderful chance to massively distribute the tools for

a more digitally sovereign society.
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Besides the pure license aspect of it and its legal framework,
Open Source fosters more engaging communities where the lines

between user and contributor are often blurred.

In particular, we chose the very respected Mozilla Public License
2.0 because it made software delivered through the web or a ser-
vice subject to the same rules as software that runs natively on

your operating system.

For more information on why kaleidos believe on open source
check blog post here: https://blog.kaleidos.net/Why-Open-

Source/

In 2020 Kaleidos decided to focus on their two projects Penpot
and Taiga. Building two open-source tools is a massive undertak-
ing. We sought public funding in Spain and were granted enough
to kickstart a small team to begin working full-time on it. We were
fortunate to be able to raise our first external funding from several
well-respected business leaders in Spain and financed the rest of
the capital from employee savings. Furthermore, we announced
our Penpot Alpha and won Product of the Day at Product Hunt
and received tons of love on sites like HN. We knew we had struck
a chord with our community and went on to raise our Seed round
with Athos Capital and CDTI Innvierte. Our investors always
shared alignment with us on the open source nature of the project
and by November 2021 we were able to move the Penpot project
to the Beta stage and experienced a new surge in adoption and

love.

Our community was growing fast and we had a long list of large
enterprises such as Google, Microsoft, Red Hat, Tencent,
Bytedance and Mozilla that were all starting to use Penpot inter-
nally as well as communities like Blender. The project was grow-
ing in ambition and we decided we needed to take on another
investment to support the project, and set out to find an investor
who shared our same vision. Most investors will love what you
have achieved but also feel strongly about creating immediate
commercial results. We were excited to learn that Jon, Sudip and

Dan from Decibel were a different group of investors. Decibel lead
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this $8M series A round, the biggest series A for a Spanish open-

source company to date.

Q4: Open-Source Values and Monetization
| would say no. However, we have received concerned regarding
taking VC money from the community after we announced the se-
ries A round. We try to be as transparent as we can with all this

issues and try to explain our decisions.

You can find more about this discussing here: https://commu-

nity.penpot.app/t/penpot-our-time-has-come/1563/15

Q5: Pivotal Strategies
One big pivotal Strategy was changing from treating Taiga and
Penpot as side project to full focus on them in 2020. It undoubted

made both projects bigger and with more influence in the sector.

Q6: Open-Source Business Models
Most likely we will follow an open core model where the paid tiers
target medium to big organizations in need of specific features
that are not needed by power users, who will enjoy Penpot Free
Forever. Other options like marketplace fees for paid templates
and libraries could also be an option. We expect our first paid tier
to be ready by the end of 2024. Right now, this is not our focus

at all due to the series A.

Q7: Open-Source Monetization

Right now, Penpot is free and Taiga is support subscription base

Our previous experience with Taiga was a great learning experi-
ence on how different monetization strategies can work for an

open-source product. SaaS-only per-seat freemium pricing
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doesn’t really work at scale. Your self-host option which we be-
lieve has to be ridiculously easy to deploy) will quickly cannibal-
ize your SaaS user base. This is particularly true for team produc-
tivity tools where there is a clear incentive to spin out your own
instance instead of going SaaS. The good news is that if you build
a truly robust platform, you can have tens of thousands of active

deployments and yet have a pretty silent tech support channel.

This is why we strongly believe our pricing will cover self-host
and SaaS options at the same time, so we really don’t care which
Penpot deployment option you prefer. For this we have two simple

rules:

Everything power users care about will always be open source
and therefore free for ever. A power user is typically a designer
or a developer that uses Penpot as one of their key productivity

tools to deliver value to a project.

Anything that was once open source will remain open source for-

ever.

So what to charge for and to whom? We’re looking at enterprise
features needed by medium to big organizations to ensure legal
or security compliance (think of a company-wide enforced 2FA 2).
Also, features that bring value to senior management (think of
multi-team views/controls/reporting). This revenue is funneled
into ensuring we keep innovation at both the open source level

and the premium level.

Now, the obvious challenge here is that if you go for a skinny
open-core model where 99% of your product is open-source, you
need a huge footprint to be successful at a business level and
with that sustainability. You need to give away a lot before con-
sidering asking for some money. That is the reason why our focus
can’t be right now on “premium features” when there’s still so
much at stake in terms of the open-source product. We chose
investors that are 100% aligned with this and we love how they

publicly have shared these same ideas and values!
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Q8: The perception of Open-Source Software in the industry

Slightly more favorable

Q9: The perception of Open-Source Software in the public eye

Much more aware

Q10: Open-Source vs. Source-available
Source-available in the past has been synonym of "corporate hi-
jacking" because it came from a very different standpoint. See
Microsoft in the Steve Balmer era. Now, it is very different, be-
cause it comes from the open source industry. Our initial reaction
is of empathy since we don't think they do this willingly but out of
the realisation that, for them, the game theory model is unfairly
broken. Of course, we don't want to see more of that but on a
infrastructure-dominated open source arena, this is an inherent
weakness today "thanks" to the commoditisation of cloud.We
need to come up with OSl-approved licenses that are step for-
ward. | don't think we're equipped with the right legal toolkit at
the moment, it's aging bad.We're critical of them but understand
that it might be a desperate measure.No, and that's the issue. We
need something that feels 2023 or even 2030 and that requires a

ton of thought and work. We want to work on that.

Q11: Advice
Be aware of where do you stand in the overarching value chain
and how easily would be for a third party to "intermediate" you as
a proxy to the end user. In other words, who "owns" the relation-
ship with your userbase (userbase could also be developers).
This is relevant if you're trying to build a company. Also, how
much value are you going to create globally. You will only capture
a tiny percentage of it. Be careful with niche products.For 9 out
of 10 cases, it's already too late. Be sure to understand the dif-
ferent power dynamics and conflict of interests that come from

nurturing a community of users and contributors
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Space for free-form entry

The two last questions were answered by [P2 - name redacted in public
release] who has more knowledge in the area

Usage of Responses

| agree
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Appendix 5: Questionnaire Response from P3

Q1: Your experience
5 years working in OSS teams as engineer + 3.5 as project man-

ager

Q2: Growing an Open-Source project - Code hosting platforms
1: GitHub definitely played a role in driving engagement with the
product. We actively promote contributions there and try to make

is as easy as possible for ppl to join in.
2: Positive.

3: In terms of SCM platforms, GitHub stands out, of course due
to its market share and because it's so widely used, but also be-
cause it's the only platform that really makes community building
at this scale possible. There are other great platforms for SCM
with their own strengths, but GitHub's specialty is the way it can

really engage developers and users.

Q3: Open-Source Licensing
1 & 2: | was not there for this phase of the project but | can speak
on licenses in general. From my view, licensing is most important
for businesses that want to use your product or integrate the code
in some way. The end user doesn't care about the license, | would
even guess that most don't even look at it, except for when there

is a good reason to.

3: N/a

Q4: Open-Source Values and Monetization
1: Not that | am directly aware. Although | have seen this issue
from both sides in the past while working on other projects. When
you ask about "Financial Realities" the recent debate around BSL
comes to mind. | would say that this is a prime eample of a nec-

essary compromise between the "spirit of openness” and staying
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afloat financially. Also, there is debate to be had around models
like open core etc. because they have sometimes a lot of propri-
etary (not open) components to them. For me, it really depends
on the implementations, but there are lots of great people in the

industry who have strong opinions on either side of the topic.

2: N/a

Q5: Pivotal Strategies
1: Once again, | cannot speak for the entire history of the project,
but | can say that focusing on public sector and education are
strong areas of opportunity for open source. This is where politics
might come into the mix, but | believe that public investment
should go into free and open software, and not into black boxes
developed by tech giants with dubious motives. But this is abso-
lutely my personal opinion, even though it seems many develop-

ers agree with it.

Q6: Open-Source Business Models

Participant did not provide an answer.

Q7: Open-Source Monetization

Participant did not provide an answer.

Q8: The perception of Open-Source Software in the industry

Slightly more favorable

Q9: The perception of Open-Source Software in the public eye

Slightly more aware

Q10: Open-Source vs. Source-available
This is in my opinion a great question. The degree of risk from

the big providers like AWS, GCP and so on depends on how you
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make your money a lot. The more you rely on a relationship-based
business model, the more risk there is from these managed ser-
vice providers and hyperscalers to come in as a third party and
kind of "hijack" the relationship between you and your customers
without really giving anything back to the company that actually
develops the software. It's a slippery slope for sure, and there
are great debates to be had about the best approach to prevent
this. Luckily for many companies that offer support and consulting
services, those are things that you can not as easily replicate as,
for example, managed hosting. Adopting other revenues streams
like this can be an alternative to a licensing change. Once again,
this is my personal opinion, but | think a change away from open
source licenses should be a last resort that is, in my opinion, of-
ten not necessary and can instead be tackled with a change in

the business model first and foremost.

Q11: Advice
1: Be as open and transparent as possible, try to know your cus-
tomers and users before you make decisions on business models.
Hiring devs that have open source experience can be a great way

to achieve this. | know, easier said than done!

The second point | would like to raise is to put your product - your
software - at the center of your attention, especially early on.
Marketing, sales, hype, etc. is good to have for sure, but great
product and great features trumps everything else, especially
when you're planning in the long term and not just going for short

term attraction.

2: Go for it! There is a massive push for open source, it has a lot
of momentum right now. A lot of engineers favor open source
companies and the open spirit. So it can be an opportunity for
you to recruit great new talent, which is of course very sought

after these days.

Usage of Responses

| agree
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