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Abstract

Context: In the Requirements Engineering (RE) process of an Open Source
Software (OSS) community, an involved firm is a stakeholder among many. Con-
flicting agendas may create miss-alignment with the firm’s internal requirements
strategy. In communities with meritocratic governance or with aspects thereof,
a firm has the opportunity to affect the RE process in line with their own
agenda by gaining influence through active and symbiotic engagements. Ob-
jective: The focus of this study has been to identify what aspects that firms
should consider when they assess their need of influencing the RE process in an
OSS community, as well as what engagement practices that should be consid-
ered in order to gain this influence. Method: Using a design science approach,
21 interviews with 18 industry professionals from 12 different software-intensive
firms were conducted to explore, design and validate an artifact for the prob-
lem context. Results: A Community Strategy Framework (CSF) is presented
to help firms create community strategies that describe if and why they need
influence on the RE process in a specific (meritocratic) OSS community, and
how the firm could gain it. The framework consists of aspects and engagement
practices. The aspects help determine how important an OSS project and its
community is from business and technical perspectives. A community perspec-
tive is used when considering the feasibility and potential in gaining influence.
The engagement practices are intended as a tool-box for how a firm can en-
gage with a community in order to build influence needed. Conclusion: It is
concluded from interview-based validation that the proposed CSF may provide
support for firms in creating and tailoring community strategies and help them
to focus resources on communities that matter and gain the influence needed
on their respective RE processes.
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1. Introduction

Open Source Software (OSS) is for many firms today a fundamental build-
ing block for creating, delivering and supporting their product and service of-
ferings, or internal operations [1, 2]. The development and maintenance of an
OSS project are performed within a software ecosystem [3], often referred to as
a community. The members of a community consist of stakeholders of the OSS
project, i.e., “. . . person[s] or organization[s] who influences a system’s require-
ments or who [are] impacted by that system” [4]. In this case, ”a system” refers
to the OSS project. To a firm involved in an OSS community, the Requirements
Engineering (RE) process in the community is an external process where the
firm is no longer the central authority, in contrast to traditional market-driven
RE [5]. Instead, the firm is a stakeholder among many which may introduce con-
flicting agendas from other stakeholders [6, 7, 8], and a new type of power and
politics than the firm might be used to [9]. Consequences may include a lack of
control over what requirements that are implemented, and miss-alignment with
the firm’s internal RE process [1, 10]. A firm who wish to affect the RE process
according to their agenda may, therefore, have to build up an influence within
the community [7].

With influence, we refer to the Merriam-Webster dictionary 1 which defines
it as “the power to change or affect someone or something”. In our context,
this relates to the power of a firm to change or affect a requirement of interest
in an OSS community, for example, how a requirement is specified, prioritized,
and realized, both short-term in release-planning, and long-term on the road-
map [11, 12, 13]. In OSS communities with a meritocratic governance struc-
ture [14, 15], either in part or in full [16], influence is gained by proving merit
and earning trust and status within the community [17]. What merit constitutes
depends on the context [18, 19], but is generally gained by building an active
and symbiotic relationship with the community where a firm dedicates resources,
contributes internal requirements and actively participates in the development
of the OSS [20, 21, 2, 7, 22, 23]. A meritocratic OSS community, therefore, of-
fers an opportunity for the focal firm to influence the community’s RE process
according to the firm’s own agenda while competing and collaborating with the
other stakeholders in the community [23].

For a firm engaged in many communities, such investments may be costly if
it is distributed over all communities. It may be that only a few communities
are of such strategic importance to the firm, and are in a state where the firm
needs to have an influence on their RE processes [1]. For a strategic community
that is healthy, predictable and aligned with a firm’s internal agenda, it may
be that a high level of influence is not motivated [2]. Therefore, to optimize
its resource utilization and investments where best needed, firms may have to

1http://www.merriam-webster.com/dictionary/influence
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assess how they could benefit from a specific OSS project and its community,
and then if and how much influence that is required to reap these benefits [2].
To the best of our knowledge, there is no systematic approach to perform this
kind of assessment, why we pose our first research question as:

RQ1 What aspects should a firm consider when assessing its need to influence
the RE process in a meritocratic OSS community?

If a firm assesses that they need influence on the RE process in a merito-
cratic OSS community, the follow-up question is: what should their community
engagement look like and how should they invest their resources to gain the
influence needed? To the best of our knowledge, an overview on a software en-
gineering level of what engagement practices that may be used to build influence
in meritocratic OSS communities is absent (e.g., [24, 6, 25, 26]). This gap leads
us to pose our second research question:

RQ2 What practices should a firm consider to gain influence on the RE process
in a meritocratic OSS community?

To address these two research questions, this paper presents a Community
Strategy Framework (CSF). A community strategy should describe if and why
a firm needs influence on the RE process in a specific OSS community, and how
the firm could gain it. Thus, the objective of CSF is to help firms create and
tailor community strategies that enable them to focus resources on communities
that matter and gain the influence needed on their respective RE processes.

Using a design science approach [27, 28], we leverage a series of ten semi-
structured interviews with industry professionals to explore the problem context.
Interview transcripts were then inductively coded [29] which resulted in a first
design of the CSF. To validate and refine the design, seven interviews were con-
ducted where the interviewees were presented with the CSF and asked questions
regarding its completeness and correctness. To evaluate the applicability and
utility of CSF [27], in one of these interviews, the framework was also applied
to a fictitious example based on an earlier reported case study [30]. As the last
step, a case validation was conducted by interviewing four industry professionals
from a software-intensive firm engaged in multiple OSS communities. Questions
focused on the validity of CSF in the context of the firm’s community engage-
ments. In total, we conducted 21 interviews with 18 industry professionals from
12 different software-intensive firms.

The rest of the paper is structured as follows: in Section 2, we present related
work, which this study builds upon. In Section 3, we present the research design
of this study and how it was executed. In Section 4, we present the CSF, and
in Section 5 the framework is applied to a fictitious example. In Section 6 we
discuss our findings, followed by a discussion on threats to validity in Section 7.
In Section 8, we conclude the paper.
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2. Related Work

In this section, we present the related work that provides a theoretical under-
pinning for the design of the artifact called the Community Strategy Framework
(CSF). This theoretical basis is also used in the discussions on the validity of
the proposed framework (see Section 6).

2.1. Requirements Engineering in OSS communities

Compared to classic RE [31], OSS RE can be described as a collaborative,
transparent and open process involving the stakeholders (both developers and
users) in the community with interest in specific requirements [31, 32]. Formal
methods and processes, as well as documents or central repositories, are often
absent [33, 34]. Instead, a requirement may often be represented by multiple
artifacts which are stored and managed in a series of interconnected and over-
lapping repositories, e.g., as an issue in an issue tracker and mail threads in a
mailing list [35]. These repositories also function as communication channels
for the stakeholders where the requirements are asserted (i.e., elicited from the
OSS community perspective), analyzed, and specified informally, and often real-
ized simultaneously [36, 33, 37, 34]. This is an iterative process characterized as
just-in-time RE [37, 36] and where the social interactions between the stakehold-
ers are often decentralized and dynamic [38]. However, these can on occasion
also occur centralized in ”off-line” events such as conferences, meet-ups, and
hackathons [30, 39, 20].

Prioritization and selection of requirements are commonly performed by in-
dividuals in leadership positions of the OSS community, however, with consid-
eration taken to expressed wishes of the community [11, 12, 13]. This hierarchy
between the roles in OSS communities is often depicted with the help of an
onion model [40]. In its multi-layered construction, central and leadership roles
can be found among the core layers, while the passive users can be found in
the outer ones (cf. Core-Periphery Model [41]). The structure implies that the
further out a community member is, the less direct influence and knowledge
the person has over the project’s state and direction [42]. Furthermore, what
roles that exist in a community, specifically regarding leadership, may differ be-
tween communities. Some may, for example, have a project lead as with Linus
Torvalds in the Linux kernel community, while some may have a core team of
entrusted members as in the PostgreSQL community [40].

Migration between layers can be fluid and agile depending on the project,
e.g., community members can move between multiple layers, or be recruited
into one, bypassing outer ones [42]. This migration further depends on the type
of governance in the community.

2.2. Governance in OSS communities

de Laat [15] describes OSS governance as different configurations, primarily
based on the authority structure, i.e., the way that authority is established,
distributed, and exercised, either through autocratic or democratic principles.
In the former, leadership is centralized and top-down, while in the latter it is
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decentralized and bottom-up. Building on this distinction, De Noni et al. [43]
refines the two configurations further as presented in Fig 1. Concerning com-
munities with autocratic tendencies, they differentiate between sponsor-based
and tolerant dictator-based communities. In the former, leadership is centered
around the sponsoring firm(s), while in the latter it is centered around a sin-
gle project leader (tolerant dictator). In regards to communities with demo-
cratic tendencies, De Noni et al. [43] separates open-source-based and collective
communities. In open-source based communities leadership is characterized as
institutionalized, democratic, and distributed, often inside the walls of a foun-
dation. In collective communities, leadership is seen as collective, meritocratic,
and distributed.

Figure 1: Overview of governance and authority structure concepts in OSS projects and their
relations as presented in Section 2.

Capra and Wasserman [44] makes a distinction between commercial and
community OSS. In the former, the OSS project is owned and managed by
a single firm [45], i.e., a special case of sponsor-based communities [43]. In
the latter, the community is owned and managed by the community, which
may include one or more firms, also aligning with the community-managed
governance model as described by O’Mahony [46]. Schaarschmidt et al. [7]
further label these types of projects as single-vendor projects and multivendor
projects respectively.

Even with the categorizations of OSS governance models and their authority
structures shown in Fig 1, other research shows that the picture can be more
blurry. According to the literature review by Shaikh and Henfridsson [16], re-
search has been consistent in describing how communities can only have one
authority structure (with one notable exception [47]). Even though a com-
munity can evolve its authority structure in hybrid forms with time, a single
authority structure will result in the end [19]. However, based on their view
of a duality between governance and coordination, Shaikh and Henfridsson [16]
move to suggest that multiple forms of authority structures can co-exist in par-
allel, each embedded in and operationalized by a coordination process. These
coordination processes can integrate, and evolve together within a community,
of which some may pass out with time and be replaced by others. In their
longitudinal analysis of the Linux kernel community, they identified a varying
mix of autocratic and oligarchic structures, but also semi-autonomous govern-
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ing in terms of the different sub-modules. Meritocracy was continuously present
through the analysis. I.e., even tolerant dictator-based communities can show
traits of a community-managed [46] and meritocratic [15] governance model.

Although literature lists a number of them, meritocracy may be considered
one of the more common authority structures, or type of governance in OSS
communities (e.g., [2, 35, 48, 40, 17, 23]). Based on merit and the earning of
trust and status in the community, individuals are granted further responsibility
and authority [17]. Merit correlates to the quality and quantity of the individ-
ual’s contributions [11, 22]. A common assumption is that these contributions
are limited to technical code contributions, however, as is shown by Eckhardt
et al [18], this can be a simplification. Considering the onion model [40], sev-
eral paths are depending on the type of role an individual possesses. Proven
coordination and leadership skills are aspects that may be considered [19, 42],
but not obviously captured in code commits. As highlighted by O’Mahony
and Ferraro [19] in their study of the Debian community, “Any examination
of meritocracy must develop a context-specific understanding of how merit is
conceptualized”.

2.3. Influencing the Requirements Engineering Process in OSS communities

The members of the community all have their motives for participating, so-
cial or economic [49, 50]. It may, therefore, be considered a challenge for firms to
align their internal agenda with that of the community [1, 7, 51]. A decision to
add functionality may require consensus in the community and approval by the
community leadership depending on the type of governance. Being too aggres-
sive with one’s agenda may have an adverse effect and result in the functionality
being blocked [32].

Dahlander et al. [20] differentiate how firms can adapt their relationship with
an OSS community based on the level of influence needed. On a continuum scale,
a relationship can be characterized as parasitic, commensalistic or symbiotic.
In the parasitic approach, the firm takes without giving back, by some referred
to as a “free-rider”. In the commensalistic approach, the firm contributes back
when motivated, but focus on internal development. In the Symbiotic approach,
the firm also sees to the best of the community, working to align internal and
external development. The alignment is created through working as peers, and
building status and recognition inside the community [21].

To build a symbiotic relationship, firms should first understand and learn to
respect the needs, norms, and structure of the community [2, 52, 20, 21, 32, 53],
a form of “good citizenship” [51]. If there is a foundation encapsulating the
OSS community, firms may have the option to gain influence through member-
ship or sponsorship [48, 51], or in other ways supporting the foundation, e.g.,
by supporting development with infrastructure [20], or general subject matter
expertise [2]. In return, they may receive seats at relevant boards and commit-
tees through which they can make their voice heard [2, 48]. Foundations, and
similar boundary organizations between firms and an OSS community, are often
limited to managing the technical direction of an OSS projects [51].
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A more direct and general approach to the control of code contributions is by
having “a man on the inside”, letting employees engage with the community [54,
21, 7, 52, 23, 51]. An alternative is to contract members of the community
directly to have them work on matters of importance to the firm [1, 11, 7, 55, 51].
Through their engagement, these sponsored community members can take part
in the RE processes by participating in discussions and providing both technical
and non-technical contributions and support [30, 2]. This work may take place
both online and offline, because being visible and active on both ends is essential
[39, 19, 30, 7].

2.4. Determining the need for Influence in OSS communities

As highlighted by Dahlander and Magnusson [1], it may be difficult to deter-
mine which OSS communities are of strategic importance to their operations.
Firms should identify how they could benefit from an OSS project and its com-
munity, and then what kind of engagement is required to reap these potential
benefits [2].

From a business model perspective, it may be considered how the OSS
project helps to create, deliver, and capture value for a firm [56]. It may,
for example, serve as a basis on which the firm builds complementary products
or services, such as support and subscription offerings, or proprietary exten-
sions [57]. The OSS project could also function as a product or service enabler,
embedded in hardware products [58], or as tooling and infrastructure for de-
velopment and service delivery [30]. From a more strategic perspective, the
OSS project may provide value as a foundation for pooled R&D/product de-
velopment, and as a mean for standardization of technology [59]. Furthermore,
just as the community may serve as an external workforce, it may also serve
as a marketing channel, both for customers and future employees [60, 1, 55].
Hence, the value should be viewed both from a monetary and a non-monetary
perspective [57].

From a technical perspective, it is also essential to understand the strategic
connection of the OSS project to a firm’s business and how this is reflected in a
developer’s level [2]. There may be internal dependencies and integrations be-
tween the OSS project and internal software that are critical to maintain [30],
as is specific functionality that is requested and expected by the firm’s cus-
tomers [58]. These two reasons both warrant a need for alignment between
software development inside the firm and the community respectively [1, 7]. If
the direction of the community is predictable, both regarding road-map and
release planning, then the need for an active community presence may be less
urgent [2].

3. Research Design

To develop the CSF, we used a design science research approach [28, 27], in
which research is performed and structured in the form of design cycles. A design
cycle is comprised of three phases: problem investigation, artifact design, and
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artifact validation [28]. These phases are performed iteratively, as exemplified
in Figure 2. For example, as artifact validation renders feedback, this feedback
is used for refinements in artifact design, resulting in a new artifact design that
needs validation. Below, we use this structure to describe how we planned and
executed the research behind this study.

Figure 2: Overview of the research process and context used in this study, using design
science research [28, 27]. Design steps includes problem investigation, artifact design and
artifact validation, which are performed iteratively.

3.1. Problem Investigation Phase

In the problem investigation phase, the problem context is analyzed. In
our case, we conducted exploratory interviews to understand industry practice
beyond what has been identified in the literature.

Ten individuals were interviewed (denoted I1-10, see Table 1) with a semi-
structured approach where the interview instrument consisted of open-ended
questions (see Section 9, Appendix A). The interviewees all held positions with
responsibilities relevant to understanding how their respective firms work and
engage with OSS communities. They were selected based on convenience sam-
pling. All interviews lasted between 30 to 60 minutes and were conducted either
in person or over video link by the first author of this study. All interviews were
audio recorded and transcribed.

3.2. Artifact Design Phase

Drawing on the knowledge and understanding that is obtained during the
problem investigation, an artifact is designed with the hypothesis that it will
address the design problem. In this study, the design problem is stipulated by
RQ1 and RQ2, and the artifact is the CSF.
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The interview transcripts were coded with an inductive approach by the first
author with audit trails intact [29]. Sentences and paragraphs were first assigned
descriptive topics. These topics were later collected under common codes, which
could then be related and sorted under RQ1 and RQ2 respectively. Codes
relating to RQ1 are referred to as aspects and are divided into three categories;
Business Aspects (BA), Technical Aspects (TA) and Community Aspects (CA).
Codes relating to RQ2 are referred to as engagement practices and are collected
in one single category. The CSF is presented in full detail in Section 4

Below we provide an example with a subset of quotes rendering in engage-
ment practice 5 (EP5) of the CSF:

• Engagement Practice (RQ2)

– Offer the expertize and resources of the firm

∗ Quote by I1: “ . . . contributing DevOps-kind of information and
documentation and information, and it gives credebility”.

∗ Quote by I7: “We don’t have developers, but we send you these
machines to do testing”.

3.3. Artifact Validation Phase

In the artifact validation phase, the artifact is tested as a candidate solu-
tion to the defined design problem. In our study, this phase consisted of three
steps. First, we conducted seven validation-focused interviews with four new
industry professionals (I11-14), but also three from the problem investigation
phase (I1, I5, I6), see Table 1. Second, to evaluate applicability and utility
(i.e., descriptive validation [27]), the framework was applied through a fictitious
example on a previously performed case study on how Sony Mobile evolved in
their engagement with the communities of Jenkins and Gerrit [30]. Third, the
CSF was validated in a similar way as in the first step, but within the context
of a software-intensive firm (CaseOrg) and its Tools department.

3.3.1. Interview Validation

The CSF was presented and discussed one element (aspect or practice) at a
time to the interviewees. Discussions focused on whether something was redun-
dant, missing, or could potentially be modified. Interviews were audio recorded
and transcribed.

After verifying with transcripts, this step of the validation phase resulted in
one TA being removed, TA2 being reformulated to also focus on the ”fitness-of-
use”, and the explicit addition of TA4. A further consideration brought up in
several of the validation interviews was that, while the business and technical
aspects are relevant for determining the need for influence on the RE process,
the community aspects are on the other hand used for determining the feasibility
and potential of gaining influence in the community. I13, for example, describes
it as, “So your first two sets of criteria, the business and technical aspects, felt
like you were deciding yes or no, we should care about this community. The
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Table 1: Ten industry professionals (I1-I10) were interviewed in the problem investigation
phase. Seven industry professionals (I1, I5, I6, I11-I14) were interviewed in the Interview
Validation phase. Four industry professionals (I15-18) were interviewed in the Case Validation.
Small-sized firms (S): <50 employees, Medium-sized firms (M): 50 <>250 employees, Large-
sized firms (L): >251 employees)

ID Title Firm Business Size Use of OSS

I1 OSS Program Officer A Telecom L Infrastructure

I2 Community Manager A Telecom L Infrastructure

I3 OSS Program Officer B Software
products

L Infrastructure & Products

I4 OSS Strategist C Software
products

L Infrastructure & Products

I5 Community Manager D Software
products

S Products

I6 Community Manager E Software
products

S Products

I7 OSS Strategist F Software
products

L Products

I8 OSS Program Officer G Software
products

L Infrastructure & Products

I9 OSS Program Officer H Software
products

L Infrastructure & Products

I10 OSS Strategist I Consumer
electronics

L Products

I11 OSS Strategist J Consultancy S Strategy services

I12 Community Manager F Software
products

L OSS products

I13 Community Manager F Software
products

L Products

I14 OSS Program Officer K Consumer
electronics

L Products

I15 Team Manager L Embedded
systems

L Infrastructure

I16 Project Manager L Embedded
systems

L Infrastructure

I17 Senior Developer L Embedded
systems

L Infrastructure

I18 Junior Developer L Embedded
systems

L Infrastructure
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community aspects don’t feel like yes/no’s, we should care, these feel much more
like feasibility, can we do it or not”. Furthermore, the validation interviews
resulted in the validation of and more nuances to existing aspects and practices.
I12 for example added to BA2 the perspective that standardization can be part
of a strategy to build a software ecosystem. From a design science perspective,
findings and feedback from the validation phase were used to refine the artifact
design.

3.3.2. Framework application example

The analysis was performed by the first author of this study, who was also one
of the authors behind the previous case study [30]. Using interview transcripts
and codings from the original study, the CSF was applied by considering each
aspect against the Jenkins and Gerrit communities. Traces and support for
the different engagement practices were then searched for. Findings were then
summarized and verified for correctness with the OSS Program manager at
Sony Mobile. The program manager was presented with the results from each
of the applied practices, and the support gathered for each of the engagement
practices. The program manager was asked to verify the interpretation and
clarify any misunderstandings of the first author’s analysis. It should be noted
that the program manager was also one of the interviewees from the previous
case study [30].

3.3.3. Case validation

The Tools department has a similar organization and purpose as that de-
scribed in earlier work of Sony Mobile, which is the foundation for the ap-
plication example as described in Section 3.3.2. CaseOrgs’s Tools department
develops and maintains multiple OSS tools and infrastructure projects, includ-
ing Jenkins and Gerrit, to support its product development organization. All
OSS communities that were discussed during interviews were characterized as
community-managed and meritocratic.

Four interviews were conducted with I15-I18 (see Table 1) who all held var-
ious positions but were all engaged in different OSS communities, some with
maintainership positions. As in the previous step (see Section 3.3.1), the CSF
was presented and discussed one element (aspect or practice) at a time to the in-
terviewees. Discussions focused on whether something was redundant, missing,
or could potentially be modified, specifically in the context of the communities
that CaseOrg’s Tools department is engaged in. Interviews were audio recorded
and transcribed. Findings and feedback were used to refine the artifact design
of CSF. No aspects or practices were removed or added. Existing ones were
however given more nuances as EP5 where the importance of attending and
arranging hackathons was added.

4. Community Strategy Framework

Here we describe the Community Strategy Framework (CSF) as presented
in Table 2, which consists of two parts. The first of these, contain aspects a
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firm should consider when assessing its need to influence the RE process in an
OSS community (RQ1). The second part of the CSF consists of practices a
firm should consider to gain influence on the RE process in an OSS community
with meritocratic governance or aspects thereof [16] (RQ2). Figure 3 shows
an overview of the CSF. A firm constructs a community strategy by firstly
assessing the community of interest based on four Business Aspects (BA1-4)
and four Technical Aspects (TA1-4), and secondly determine the actual need
for and feasibility of gaining influence using the four Community Aspects (CA1-
4). It may be that not all aspects are applicable or relevant. It may also be
that one aspect may indicate a need for influence, while another may not. With
this in mind, it is up to the user to consider the different aspects in relation
to the community of interest, and weigh these against each other. The CSF
should, therefore, be viewed as a support for the user to arrive at a decision on
if and how much influence is needed by the firm on the RE process in the OSS
community.

Once such a decision has been made, the firm then formulates important
engagement goals and selects which Engagement Practices (EP1-8) to apply,
and finally determine how to apply them. Below we present the respective
aspects and engagement practices in detail.

For further guidance on how to apply the CSF, please see Section 5 where
it is applied in a case example based on earlier work [30].

4.1. Aspects

The aspects are divided into three categories: business, technical, and com-
munity aspects. Aspects from the two former categories are used to reflect on
the OSS and its importance to the firm from a business and technical perspec-
tive. The latter, community aspects, are used to reflect on the feasibility and
potential to gain influence, as well as the need for it.

Figure 3: Overview of the Community Strategy Framework’s related process. A firm first
values the community of interest with the business and technical aspects and then uses the
community aspects to determine the feasibility of gaining influence and potential engagement
goals. Engagement goals are then decided and engagement practices chosen.
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Table 2: Overview of the Community Strategy Framework. Business, Technical and Commu-
nity Aspects relate to RQ1 and Engagement Practices to RQ2

Business Aspects (BA)

BA1 Connection between the OSS project and the value proposition and revenue streams
of the firm’s business model

BA2 Connection between the OSS project and the business strategy of the firm
BA3 Importance of the OSS community as a pool for recruitment
BA4 Need of the OSS community-related visibility and credibility towards the firm’s

customers

Technical Aspects (TA)

TA1 Internal dependency of the OSS project inside the firm
TA2 Fitness-of-use and road-map alignment of the OSS project
TA3 Dependency on the OSS community’s release planning
TA4 Need for competence and resources of the OSS community

Community Aspects (CA)

CA1 Presence, influence and agenda of other stakeholders in the OSS community
CA2 Diversity and activity in the OSS community’s stakeholder population
CA3 Openness in Culture and Governance of the OSS community
CA4 Ownership and management of the OSS project

Engagement Practices (EP)

EP1 Understand the governance structure and have seats in right groups, committees
and boards

EP2 Become a member or sponsor of the foundation or governing community body
EP3 Sponsor, contract or hire developers and maintainers to engineer contributions and

mentor internal engineers
EP4 Contribute to the development of the OSS project through internal engineers
EP5 Offer the expertize and resources of the firm
EP6 Have an active on-line and off-line community presence
EP7 Be open and humble to the OSS community
EP8 Build an inner source culture and practice inside the firm

4.1.1. Business Aspects (BAs)

BA1 - Connection between the OSS project and the value propo-
sition and revenue streams of the firm’s business model. As expressed
by I10, “It comes down to the bottom-line, and making sure where [the firm] is
making money, we want to have as much impact on those areas as possible”.
I11 emphasizes “I think the sticky point is understanding how the value of the
open source matches to the value of the business they’re trying to build”. A firm
should, therefore, recognize how the OSS project is leveraged in its business
model. It can be a complement of the core value proposition as for Red Hat and
their distribution Red Hat Enterprise Linux which is based on Fedora. It could
also be an enabler for the value proposition as for Sony Mobile and Android
which is used in their mobile handsets. Or it could play a more indirect role as
part of an infrastructure or a tool-chain that can be used to develop and deliver
the main value proposition. In the latter case, there may be a limited amount
of competitive edge connected to how the OSS project is used internally, as
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described by I16, “We’re so far out of core business that we have our own con-
tribution process”. In other cases, “if you’re building a product offering around
an open source project in the core, there’s not even a question. If you’re com-
mitting to customers to support the project, then you need to have an influence
on that project” (I12).

BA2 - Connection between the OSS project and the business strat-
egy of the firm. The business strategy specifies how a firm should navigate
a changing environment and as a consequence construct and adapt its business
model [61]. In this context, an OSS project and its community can play a
pivotal part, e.g., to commoditize a market, or change the default technology
being used by industry. I9 reflected on one of their experiences, “So we wanted
to change the industry conversation, and we wanted to have a substantial im-
pact in that”. This type of standardization can further be part of a strategy
where the intent is to build a software ecosystem, as explained by I12, “Driving
standardization enables the market to potentially develop and that is what gives
business opportunity, if you’re running an infrastructure project and all of a
sudden you have a lot of third-party vendors, whether monitoring and logging,
or storage or network, you know there’s an entire ecosystem that comes along,
not to mention all of the developer toolings that you need to develop container-
native applications. So there’s a lot of opportunities that come from having a
de facto technology base in the platform. And that creates that opportunity to
create the commercial ecosystem around the platform”.

BA3 - Importance of the OSS community as a pool for recruit-
ment. Being active and influential in an OSS community can be important to
attract and maintain a skilled workforce. This concerns both specific technolo-
gies where skilled people are scarce and attracting developers in general. The
latter is emphasized by I7, “It’s also about reputation - [firm] created a big open
source office, and a huge open source initiative, because no one wanted to work
with them”. I11 adds, “This is something a lot more are starting to realize,
particularly large companies with aging populations, that people don’t want to
sit in a stodgy old company in cubicles”. I16 continues, “We need to show that
we don’t just consume, but also contribute to attracting good developers. The
community becomes a channel for new employees”.

BA4 - Need of the OSS community-related visibility and credi-
bility towards the firm’s customers. As for recruiting talent, being active
and influential in an OSS community can be essential to attract and maintain
customers. It can be to prove technical competence, but also the ability to push
features upstream. As put by I1, “[The OSS project] was the selling point of
the product. We needed to demonstrate to customers that we were one of the
core contributors of [the OSS project]”. I11 gives the example of IBM and how
they, “ . . . back in the 2000s, invested a billion dollars in Linux and they wanted
to make a big deal of it because they saw that as an emerging market that they
wanted to get into”. I1 adds how this aspect is particularly important for firms
using OSS in their products, such as “Red Hat, or any commercial open source
project. Like Cloudera would need to do that, that they have influence in the
Hadoop community, and DataStack for Cassandra”.
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4.1.2. Technical Aspects (TAs)

TA1 - Internal dependency of the OSS project inside the firm.
Technical dependencies between an OSS project and a firm’s internal software
can be considered an architectural reflection of how an OSS project connects to
a firm’s value proposition (BA1). Certain features in a product or parts in an
infrastructure may be dependent on the project. I3 phrases the question as “Do
you depend on this or do you not? And how much do you depend on it? How
much functionality goes into your product that’s based on upstream software?
How heavily are these integrated into your product?”. I17 exemplifies, “We are
extremely dependent on [OSS project], we have based our whole infrastructure
chain on it. This requires us to be active so that we can affect in what directions
the tools head”.

TA2 - Fitness-of-use and road-map alignment of the OSS project.
Deviance between a firm’s internal and a community’s requirements and road-
maps may be essential to address in order to avoid or minimize technical debt.
I12 refers to an OSS project’s fitness-of-use and explains it as “How many things
that we need it to do does this project do today? And if you feel like there is
a delta between what it does today, and what you need it to do, and this is a
strategically important component of your plan, then it would be important to be
involved. You need to have influence so that you can affect the change that you
need in that project”. I1 adds that in “ . . . some cases, it may not be necessary
for you to be as actively involved because you are happy with the direction it is
going, and it’s a mature and stable project. And in some cases, you really need
to be there and watch it and make sure it goes in the right direction”.

TA3 - Dependency on the OSS community’s release planning. A
firm can be more or less dependent on the release planning of an OSS community,
and have various needs to synchronize it with that of any internal development.
Getting features upstream quickly and running the latest release may be an
essential factor for firms whose customers may expect quick access to the latest
functionality, as some buyers do of Android-based mobile handset manufactur-
ers. For others, it may be less of a concern, as for Red Hat who focuses on
offering a stable and secure version of Fedora. I4 explains it as “How much do
we care if they are changing it rapidly? Are we living on a fork and are willing
to eat a little bit of fit and finish? Or do we really want to be on the latest bits
all the time?”. I12 sees it from a risk analysis perspective, “Is there is a risk
that a feature will not go into a project, or is there a risk that a project that you
depend on will miss its release date?”.

TA4 - Need for competence and resources of the OSS community.
Firms can be limited, both in terms of “ . . . resources, time or people” as high-
lighted by I16, or in terms of specific competencies that are internally available.
By engaging in an OSS community, firms may have an opportunity to gain
these resources through collaboration and “co-opetition”. By growing influence
in such a community, a firm can better exploit and steer these resources to best
match the firm’s agenda. I1 explains it as, “Sometimes we may not have the
competency inside the company, but yet we want to draw on the competency of
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the community to help us use something correctly. So, the link to the commu-
nity may be important because of that, to just improve our own competency in
handling that project”.

4.1.3. Community Aspects (CAs)

CA1 - Presence, influence, and agenda of other stakeholders in
the OSS community. Knowing whom the stakeholders are, where they focus
their resources, with whom they collaborate and how much influence they hold,
can signal how a firm should consider its relationship with the stakeholder, but
also overall community engagement. As expressed by I3, “If it’s a company that
wields a big influence, and they are a competitor to you, there’s a much different
way to approach that than if they were a partner or one you’re not a competitor
with”. I3 continues, “If you understand why those companies are contributing
it potentially makes your strategy why you should be contributing”. I1 explains
that for projects which are important to a firm, “You work on it, you contribute
to it, and you make sure your competitors are not influencing it differently than
you would”. Hence, the presence of competitors may indicate “how strongly [a
firm] need to be present”, as further highlighted by I1. However, as explained
by I13, OSS communities provide a “ . . . forum for competitors to cooperate in
a way that doesn’t upset their shareholders, a form of co-opetition”. Presence
of competitors may also be “a signal that the OSS project we should be engaged
in, maybe it is becoming an industry standard”, as suggested by I2.

CA2 - Diversity and activity in the OSS community’s stakeholder
population. A community maintained by only a few individuals or companies
could be vulnerable if they were to leave for any reason. As asked by I3, “What
would be the case if there were shortages in supply, i.e., the project would no
longer be available?”. I12 compares a community to an external vendor and asks,
“Is this company going to be in business in five years? Is there someone who can
take up the mantle if they shut down?”. A low level of diversity and activity in
a community can, therefore, be a warning sign if a firm is to engage in the first
place. However, if a firm is dependent on a community or sees potential, then
it indicates that the firm should invest, “ . . . not for influence, but for health”
as emphasized by I1. I9 further adds, “We want to make sure it is not just
totally dependent on one or two parties only because vibrant community to me
means that it has a broad spectrum of contributions and that it is not just totally
dependent on one party”. From a sourcing perspective, it may be relevant to
also consider other alternatives and weigh these against the cost of investing in
the concerned community.

CA3 - Openness in Culture and Governance of the OSS commu-
nity. To be attractive, the culture and governance of an OSS community should
have meritocratic influences, i.e., be open to new members joining and gaining
in rank, but also for discussions regarding road-maps and ways of working to be
open. This is further explained by I9, ‘If there are communities that are unin-
terested in changing and learning then that is a community in my opinion that
will stagnate and contract, they will have a hard time growing new leadership,
they will have a hard time evolving as the needs of users evolve, as the needs of
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community evolve”. I9 continues, ‘An openness to constant improvement and
to input needs to be a core value, or at least be demonstrated in a community in
order to consider putting any substantial investment”. If the project is impor-
tant for the firm, a low level of ”openness” could motivate a high investment
and active engagement to be able to affect the culture and governance of the
community if deemed possible.

CA4 - Ownership and management of the OSS project. A criterion
before engaging in an OSS community is to determine whether there is potential
for the firm to gain influence and extract the expected value. As highlighted
by I10, “If we see that it’s a project that is controlled by one company, and it
doesn’t look like we’ll be able to influence it in a way we want, we may not get
involved in that project”. I.e., if the OSS project is now owned and managed
by the community, or a legal entity representing it (e.g., a foundation), gaining
influence through active contributions and engagement may prove hard. If a
firm’s strategy is to hire a maintainer to get influence and there is no one
available, “ . . . the project becomes much less attractive”, as stated by I10.

4.2. Engagement Practices (EPs)

The engagement practices presented in this section should be seen as a tool-
box of ways in how a firm can engage with a meritocratic community to build
the influence needed.

EP1 - Understand the governance structure and have seats in right
groups, committees, and boards. Depending on the complexity of the
community governance structure, there can be many groups and committees
where decisions are made. As described by I13, “It’s very dependent on the
community, some have large foundations, while others may have less”. Hence,
a firm should first “. . . understand where decisions get made and what kinds of
decisions [they] need to influence. Is it a technical decision? Is it a positioning
decision? Is it a communication decision? And hence, which body do you need
to be on, or what level of membership do you need?” as stated by I1. Once
understanding the governance structure of the community, a firm may need to
build a certain level of influence to be able to join the identified groups. This
need can also concern groups and committees that may not be a direct part of
the community, but part of a greater ecosystem affecting the OSS community.
As expressed by I1, “It’s an influence game making sure you have people in all
the right places, joined all the right foundations”. I2 provides an example, “I
think with [OSS community] they did that, ok, we need to sit at this group, this
group, this group, we need to get a seat at the table of the user committee, we
need to be on this committee, and they actually mapped it, and they put people
there”.

EP2 - Become a member or sponsor of the foundation or governing
community body. Once a firm understands the community and its governance
structure, they can start to consider whether they should become a member or
sponsor if possible. If the community is run under a foundation, a membership
can give a firm visibility and marketing to show community, customers, and
potential newly-hires that they are both competent and committed in regards
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to an OSS community. However, it does not have to imply a direct influence on
the OSS community automatically. As explained by I3, “You can potentially buy
yourself into the business side of the governance, but you don’t get any technical
influence unless you do any work”. I13 gives the example of GNOME, “You
pay to be part of the advisory board, but it has very little power. You have to be
a contributing member to be elected to the board of directors, and that’s where
the power is”. A membership or sponsorship should instead be seen as a long-
term investment that can help build a sustainable influence through growing
and attracting influential community members and maintainers. Sometimes
membership may be unnecessary, as explained by I1, “A lot of these bodies have
end-user boards which do not require any pay-to-play, it just requires you to be
a big user of that technology. Because a lot of projects are very eager to get
feedback on how you are using it, what are the challenges that you face at scale?
So they see that as currency and value. So we’ve kind of been reexamining our
presence in some of these bodies and asking why are we spending 40K when we
can get the same influence through being on the end-user committee?”.

EP3 - Sponsor, contract or hire developers and maintainers to
engineer contributions and mentor internal engineers. To build influ-
ence organically by on-ramping new developers into a community can be time-
consuming, why a firm may consider hiring existing maintainers and developers
in leadership positions. As explained by I3, “If your willing to do a longer-term
play, then you get people already in your development team starting to make
upstream contributions, then it may take a year or two years depending on what
kind of community it is, to have the influence long term. But if you needed that
influence yesterday, the only way is to hire someone that is a very strong contrib-
utor or maintainer”. I10 adds, “We like to hire people in leadership positions.
And once we get to two or three people that are in those sort of positions, then
we can get started introducing some junior developers”. This kind of mentoring
is further endorsed by I12, “I would hire the contractor to teach how to do the
work. So it’s kind of on-the-job-training”

EP4 - Contribute to the development of the OSS project through
internal engineers. Long-term and sustainable influence is built by directly
contributing to the development of the OSS project. These contributions are
not limited to code, but may also include “ . . . writing documentation, testing,
answering questions, doing the mud work, doing a lot of the things that no one
wants to do”, as explained by I3. Developers need to be enabled to actively en-
gage in the community development process without being hindered by internal
contribution processes. I17 adds, “Principally all open source communities are
run as meritocracies so we need to be active. If we want to be able to change
the direction in [OSS project], we need to produce code and plugins to show that
we are part of the community”.

EP5 - Offer the expertize and resources of the firm. If a firm holds
specific resources, these can also provide valuable contributions to the com-
munity. These resources can, for example, be infrastructure-related, but also
include soft factors. I1 exemplifies how they provide large-scale testing capa-
bilities, as well as credibility to an OSS project that they run in production,
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“if you have big companies like us using [OSS project], it says that it is a vi-
able product”. I9 adds another example where they provide server space for
the community to run compute, test and build processes, enabling the active
development in the OSS community.

EP6 - Have an active on-line and off-line community presence.
Community discussions regarding the development of an OSS project take place
in on-line mediums such as issue-trackers, chats and social media, but also off-
line at events and social gatherings such as meetups, conferences, and hackathons.
For a firm to grow and leverage its influence, it needs to be present and take
an active part in these discussions, and also help to facilitate them, e.g., by
arranging their own events. I17 exemplifies, “Concerning [OSS project], we are
extremely active at hackathons... We travel a lot to get and know the people...
Recently we hosted a hackathon where we gathered basically all maintainers of
the project”.

These activities should be coordinated internally as highlighted by I1, “[The
Community Manager] ran community activities internally and externally, cre-
ated awareness of what we were doing in [OSS community], making sure that
people contributed to the right projects, submitted abstracts to the right projects,
were elected to the right bodies, showed up at the right conferences”. Having
dedicated developer advocates and community managers was a generally recom-
mended practice. This person should be able to mediate and be a spokesperson
both of the community and the firm.

EP7 - Be open and humble to the OSS community. When joining a
community, I9 explains, a firm should adapt to the culture and way of working
in the community. They should “ . . . come in humbly and offer to help in things
where they have expertize as opposed to ’We need to do a thing, it’s gotta be
done this way’, then you are going to get an immune reaction if you start that
way”. I12 gives the comparison, “Joining a new open source community is
like moving into a new neighborhood. There is a way of doing things, some
of these things are going to be built up during time, and there is going to be
inertia. So there are things that are obviously better, that people are going to
agree is obviously better, but they are used to the way things are done. So you
kind of have to figure out how to bring change gradually. And at the same
time is that you figure out how things work. And so, first figure out how the
community works before you come in and propose a lot of changes, so don’t be
excessively critical of the way things are done in a specific neighborhood, then
no one is going to listen to you when you propose changes”. Furthermore, the
firm should be “ . . . transparent and open about the intentions and the agenda
with the community and project, e.g., road-map, what you are keeping closed
and for what reason” as highlighted by I7. This is further emphasized by I13,
“You need to be open and completely honest about the why even if it’s for profit
because otherwise you just look suspicious”. The firm should hence differentiate
between the communication they use towards the community and that which
they use towards for example their employees and customers.

EP8 - Build an inner source culture and practice inside the firm.
By introducing inner source culture and development practices internally, a
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firm can help its developers to learn better how to work with external OSS
communities, and simplify on-ramps. I13 explains the importance of teaching
internal engineers about OSS development practices, such as working distributed
and decentralized, “A lot of companies where everyone sits in the same office all
talking among themselves and have meetings just them, and they need to learn
how to do everything online, and include the people who are not there”. In effect,
this can create more contributors for the firm and in a longer perspective help
raise its influence in OSS communities in general.

5. Framework application example: Jenkins and Gerrit

In this section, we illustrate through a fictitious example of how the CSF
could be applied (cf. descriptive validation [27]), based on a previously studied
case which describes how Sony Mobile and its Tools department evolved in
their engagement with the communities of the two OSS projects, Jenkins, and
Gerrit [30].

Initially, Sony Mobile had a restrictive view of what they shared with the
two communities and how they engaged. They focused mainly on doing bug-
fixes, general knowledge-sharing and had a community presence limited to online
channels, such as mailing lists and issue trackers. The engineers in the Tools
department focused on internal work and tailoring of the two OSS projects to
internal needs. They further saw that they could create a competitive advantage
by keeping internally developed features closed. However, with time, the atti-
tude towards the two communities evolved into a more symbiotic relationship.
Sony Mobile and the engineers at the Tools department saw increased benefits
with having an active engagement and being more open. As then highlighted
by Sony Mobile’s Director of OSS operations (I5) - “. . . not only should [the
tool-chain] be based on OSS, but we should behave like an active committer in
the ways we can control, understand and even steer it up to the way we want
to have it”. It is in this context that the aspects of the CSF are analyzed and
discussed for Jenkins and Gerrit.

5.1. Defining the need for influence in the Jenkins and Gerrit communities

Below we investigate the need for influence in the Jenkins and Gerrit com-
munities by considering the business, technical and community aspects of the
CSF from Sony Mobile’s point of view.

5.1.1. Business Aspects

The connection between the two OSS projects and the business model of
Sony Mobile (BA1) was indirect in the sense that the projects were used in the
development infrastructure that engineers leverage in the product development
inside Sony Mobile. Perceived benefits from the use of the two OSS projects
include improved quality of Sony Mobile’s end-products, as well as shorter time-
to-release and market. Both OSS projects were seen as a commodity and a non-
competitive advantage. There were alternative solutions available, but most
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were proprietary, and the primary motivation for an OSS option was that Sony
Mobile could customize the OSS projects based on internal needs much more
easily.

The adoption of Jenkins and Gerrit was part of a broader strategy (BA2)
of moving Sony Mobile more towards usage of OSS, as well as the adoption of
the same tool-chain used by Google in the Android development.

Both communities made up important pools for finding and attracting new
and talented employees that could help in adapting the two OSS projects to the
preference of Sony Mobile (B3). However, as neither Jenkins or Gerrit was a
part of the product or any marketing, there was no need to establish a certain
level of visibility or credibility towards the customers (B4).

5.1.2. Technical Aspects

Both Jenkins and Gerrit made up pivotal parts of the continuous integration
tool-chain inside Sony Mobile. Therefore, there were many interactions and
dependencies between the two OSS projects and as well as to other tools in
the tool-chain (TA1). They had been tailored to internal requirements and
supported the development process defined internally.

Sony Mobile was dependent on a stable and secure infrastructure, why they
did not need to use the latest or experimental releases (TA3). In general, how-
ever, there was an expressed goal to avoid too many patches, and adaptations as
the Tools department was limited in resources and had to rely on the community
for much of the development (TA4). Further, there was a need to introduce a
heavier focus on scalability in the two OSS projects, as they at the time were
not optimal in large-scale setups as that used by Sony Mobile (TA2).

5.1.3. Community Aspects

Both the Jenkins and Gerrit communities had several firms involved, includ-
ing direct competitors to Sony Mobile. However, as both OSS projects were
seen as non-competitive by Sony Mobile, this presence was not considered as
an issue. Few of the existing stakeholder had the equivalent or larger size of in-
stallations, which made Sony mobile somewhat unique in its need for improved
scalability (CA1).

In general, both communities were very active and diverse concerning con-
tributors and users (CA2). Also, the culture and governance structure was
very open for new contributors to join in discussions and rise in rank (CA2).
Due to the healthy activity, and meritocratic culture and governance of the
communities, it was also deemed easy to increase influence, both organically by
introducing employees, but also through hiring new talent as both communities
are community-managed(CA4).

5.1.4. Summary and Goals for Engagement

Even though classified as non-competitive, there was a defined need to be
able to influence the road-maps of the OSS projects, and be able to contribute
larger features (e.g., related to improving scalability). Due to the limited size of
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the Tools department, there was also an expressed goal to be able to find and
create collaborations when possible, even with competitors.

5.2. Defining the engagement activities in the Jenkins and Gerrit communities

Based on the determined need for influence and goals that were defined,
Sony Mobile and its Tools department became more active and open in their
engagement with the two communities.

No foundations were surrounding the two projects, why there was no need
to attain a specific membership or sponsorship (EP1). However, there were
committer groups (EP2), i.e., central parts in the communities’ governance [40],
that Sony Mobile wanted to join.

Sony Mobile did not see a need to rush and hire engineers from the commu-
nities directly (EP3). Instead, they grew their influence organically by intro-
ducing their engineers to the communities to the point where they managed to
get to positions in the Gerrit committer group. The engineers were given frame
agreements for the two communities where they were allowed to contribute
freely, both in regards to features and bug-fixes (EP4). With their large set-up
and testing infrastructure, Sony Mobile could also contribute to improving the
quality of the two tools (EP5).

The engineers at the Tools department were active and visible in both online
and offline communication channels (EP6). Their online presence included
active participation in discussion and knowledge sharing through mailing lists,
issue trackers, chat channels, and webinars. Offline presence included attending
conferences, meet-ups, and hackathons. The latter was seen as an essential
forum to do quick implementations (cf. just-in-time RE [37]) as often many of
the more influential persons in the communities were gathered in the same room.
Alongside this active engagement, Sony Mobile had an open attitude towards the
community and was transparent with its agenda. Engineers presented how the
two projects were setup internally, as well as best practices and know problems
when possible. They even talked to and engaged in knowledge-sharing with
direct competitors (EP7).

The engagement and internal development of Jenkins and Gerrit were further
seen as a seed to create an inner source initiative inside Sony Mobile, with the
ambition to spread into others corners of the Sony Corporation (EP8). The
goal was to grow more contributors and active users to Jenkins and Gerrit, but
also in other projects, and maybe even create new ones where motivated.

6. Discussion

Below we discuss the validity of the CSF and contrast it to related work.

6.1. Determining the need for Influence in OSS communities

From a business perspective, as highlighted by I11, the “ . . . sticky point
is understanding how the value of the open source matches to the value of the
business [a firm is] trying to build”. In this sense, the business model concept
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provides a useful lens to frame how the OSS helps to create, deliver, and capture
value for a firm [56], and more specifically, through the OSS project’s connection
to the value proposition and revenue streams as pointed out in BA1 of the CSF.
As indicated by the diversity of the firms that the interviewees represent, this
connection can be made in several ways, as is reported in literature [57, 62,
49, 30]. This is also true on the business strategy level where the firm chooses
and configures its business model to compete in its business environment [61].
Creating or supporting a competing standard, or commoditizing a technology
or market are two ways in how a firm can disrupt their competition and pave
the way for their own business model, both reported on in the CSF (BA2) and
in literature [59]. This alignment between the CSF and literature is further
repeated in regards to the importance of an OSS community as a pool for
recruitment (BA3), as well as a marketing tool towards customers (BA4) [60, 1].

On an implementation level, it is also important to understand the reflec-
tions between how the OSS project is used in the internal development and
it’s strategic importance to a firm [2, 7]. In the example of Sony Mobile and
the communities of Jenkins and Gerrit (see Section 5 and [30]), the two OSS
projects played a less direct part in the firm’s value proposition, but a much
more significant from a technical perspective. They constituted core parts in
the internal development infrastructure (TA1), and the communities were key
partners to adapt and maintain the software (TA4). As the fitness-of-use and
road-map alignment were not satisfactory, a high level of influence was required
(TA2). If the case was otherwise, and the direction being predictable, the need
for an active community presence may be less urgent [2].

Supportive evidence and alignment can hence be found between literature
and many of the aspects identified in the interviews and presented in the CSF.
However, aspects that need consideration may be different depending on the firm
and community. For example, Sony Mobile had in regards to their customers,
no need to prove credibility or visibility in the Jenkins and Gerrit communities,
as these OSS projects were used internally and not part of any marketing or key
selling points [30]. Hence, the business aspect BA4 is not relevant in this case,
while in other cases it may.

Other aspects though can be considered more general such as business aspect
BA1. An OSS project can, depending on the case, have a more direct or indirect
connection with the value proposition and revenue streams of a firms business
model. For Red Hat, the connection may most often be direct as they base
many of their products on them [62]. Conversely, returning to the example of
Sony Mobile, Jenkins and Gerrit had a more indirect connection as they enabled
a customized development process. As reported, Sony Mobile experienced these
community engagements as having a positive impact on time-to-market and
quality of their products [30].

6.2. Influencing the Requirements Engineering Process in OSS communities

As reported in the literature (see Section 2), the type of governance in OSS
communities can vary [15, 43, 16, 44]. There is also variation in the possibilities
and ways how firms can gain influence on the RE processes in a community.
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Among the cases researched, meritocracy seems to be among the more com-
mon authority structures [2, 35, 48, 40, 17]. In a meritocratic community, in-
fluence on the RE process is gained by proving merit, and as highlighted in the
literature, this does not have to be limited to technical contributions [18, 19]. In
essence, it is about earning the trust and status among one’s peers in a commu-
nity [21, 52, 23]. Considering the differentiation by De Noni et al. [43] between
open-source based or collective communities, this characteristic can be assigned
to both, even though the former is described as institutionalized and democratic,
and the later as collective and meritocratic. In a purely democratic community,
an individual still needs to earn trust, respect, and recognition among its peers
to gain responsibilities and authority. In Apache communities, for example,
both democratic and meritocratic traits can be found as individuals are voted
into leadership positions even though Apache communities are profiled mainly
as meritocracies [17]. Further, as De Noni et al. classifies Apache communities
as open-source based, rather than collective, one can view the two categories
of authority structures as closely related, as is the way in how influence can be
gained on their communities’ RE processes.

In communities with a centralized and autocratic authority structure [15],
i.e., firm-sponsored or tolerant dictator-based [43], project leadership is often
centered to a single (or limited number of) firm(s) (e.g., Android Open Source
Project) or person(s) (e.g., the Linux kernel project). In firm-sponsored com-
munities [46, 44], specifically those centered around a single firm [7, 45], where
the focus is more on transparency than accessibility [63], communities may
often be viewed more as user communities and a less open type of software
ecosystem [64, 65]. To gain influence in these types of communities, firms may
focus more on direct business relationships (cf. [66, 67]). However, this does
not prevent meritocratic governance aspects to be present why the community
engagement practices as proposed by the CSF may still be relevant. In tolerant
dictator-based communities, as shown by Shaikh and Henfridsson [16], there can
still be mixes of meritocracy and democracy implemented through different co-
ordination processes. Even if such coordination practices would not be present
in an autocratic community, there is still some possibility to influence by earning
trust and respect in the community. If a firm can create enough traction among
their peers in the community, the project leadership will commonly consider
it [11, 12, 13, 30]. If not, and an opposing will is strong, part of the community
may in worst case move to create their own fork of the project [68], as was the
case with OpenOffice and LibreOffice [69].

Findings from the interviews regarding engagement practices align with
Dahlander and Magnusson [20], in that influence in a meritocratic OSS com-
munity is built through creating a symbiotic relationship with the community.
Trust and status are gained through active involvement and respecting its norms
and values [22, 20, 32, 23]. As pointed out by S9, gaining influence may be done
through different types of engagements and with varying types of resources, “It’s
bringing code, bringing people into influence, in most projects, buying influence
is not as easy to do, but you can still spend sponsorship money and port money
to make sure that a project is happier or healthier for example”. I.e., influence
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may, for example, be gained through providing code contributions as well as
more general resources, including financial, aligning with practices reported in
literature [39, 19, 30, 2, 54, 21, 52, 23, 51]. When comparing the communities
inside the Linux Foundation and the Apache Software Foundation, S9 describes
it as, “ . . . you need to show contribution, activity, commitment, leadership, and
then you grow through contributions that you take in both foundations”. Hence,
the engagement practices in the CSF are primarily intended for OSS communi-
ties where there is a presence of meritocratic coordination processes [16].

7. Threats to Validity

As presented in Section 4, the CSF covers a broad spectrum of aspects,
some more general and applicable than others. One reason for this may be
that the 18 interviewees each have extensive personal experience in the field but
with different backgrounds, e.g., business or developer-oriented. Another reason
may be that they represent 12 different firms (see Table 1) which in turn may
have different use cases and needs. From an external validity perspective [29],
this is positive and indicates a potential of transferability to other firms who
are engaged (or are aspiring to) in meritocratic OSS communities. However,
as the CSF is based on qualitative data from a limited set of interviewees,
quantitative conclusions on generalization will require further validation using
statistics based on a population of real-world firms and OSS communities.

Another area regarding external validity is to what extent the practices pre-
sented by the CSF actually leads to a gain in influence, and in what contexts.
As discussed in Section 6.2, we believe that there has to be meritocratic coordi-
nation processes present [16] as the engagement practices proposed in the CSF
present make up different ways in how a firm can contribute to and engage with a
community to build a symbiotic relationship based on trust, respect, and recog-
nition among its peers. Interviews from the case validation (see Section 3.3.3)
supports these arguments as the communities that CaseOrg is engaged in, and
in the context which CSF was discussed, were all community-managed and mer-
itocratic. However, external validity is still a limitation in regards to CSF why
further empirical validation is needed in future studies, e.g., through the use of
case studies and cross-case synthesis.

Regarding the completeness on the aspects and practices presented in the
CSF, we again acknowledge that CSF is based on qualitative data from a limited
set of interviewees. When performing the interviews in the Interview Validation
step (see Section 3.3.1) of the validation phase we did reach a point of satura-
tion where we observed a tendency of maturity in terms of declining number
of emerged codes. This observation was further supported in the Case Valida-
tion (see Section 3.3.3) as no aspects or practices were added or removed, only
further refined. This may point to some level of completeness. However, as
presented in Section 2, there are numerous variations in the characteristics of
OSS communities, e.g., in regards to governance structure, demographics, and
RE process. Hence, further research and design cycles are needed to validate
the CSF and to improve its level of completeness.
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8. Conclusions

The focus of this study has been to identify what aspects that firms should
consider when they assess their need of influencing the RE process in a meri-
tocratic OSS community (RQ1), as well as what practices that should be con-
sidered in order to gain this influence (RQ2). To address these questions we
used a design science approach [28, 27]. We developed a questionnaire used in
ten semi-structured interviews with industry professionals. Inductive coding of
interview transcripts [29], an initial version of a Contribution Strategy Frame-
work was developed. The framework was then validated and refined through
seven new interviews and by applying it on a fictitious example of an earlier
reported study [30]. Finally, a case validation was performed by interviewing
four industry professionals from a software-intensive firm engaged in multiple
OSS communities. Questions focused on the validity of CSF in the context of
the firm’s community engagements. In total, 21 interviews were conducted with
18 industry professionals from 12 different software-intensive firms.

The framework consists of aspects and engagement practices. The aspects
address RQ1 and are divided into business, technical, and community aspects.
The two former may be considered to help determine how important an OSS
project and its community is from the business and technical perspectives, while
the community aspects add the perspective of feasibility and potential in gaining
influence in a community. The engagement practices address RQ2 and should
be seen as a tool-box of ways in how a firm can engage with a community to
build influence needed in the community.

As this study uses a qualitative survey approach with a limited sampling
of interviewees, further research is needed to validate the CSF through case
studies and additional empirical work, both qualitative and quantitative. Along
with such research, more theory-grounding work should be performed to fur-
ther formalize the concept of influence in OSS communities, and how it can be
gained, as exemplified by the CSF. Inspiration may be gathered from Valença
and Alves [67] in how they generated a theory of power for emerging software
ecosystems formed by small-to-medium sized firms.
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Appendix A - Interview questionnaire

• Do you, in any way, consider or plan how you engage with a community,
and where you spend your resource, and to what extent? If yes, how? Is
it formalized in any way? How could this be improved/otherwise done

• In what ways can you contribute to an OSS community (code, knowledge,
socializing, sponsorship)? What roles would you say are involved in these
contributions?

• How can you gain the power to change or affect (influence) a community
in terms of what features gets implemented, and how they are prioritized?
(Short- and long-term)

• Do you see any connection or consideration between how you engage and
invest in a community and the level of influence you need to have in it?
How would you describe it?

• How can you consider how an OSS and its community creates value for
your company? Is there any relation or consequence between this value
and how you engage and invest in the community, and the influence you
need in it?

• Are you aware of the product planning and development in the OSS com-
munities you are involved in? Are your internal product planning and
development aligned with the OSS communities’? Do you consider possi-
ble dependencies? Do you see a need for it? How would it affect how you
engage and invest in the community and the influence you need in it?

• Do you consider the motivation and underlying drivers for why you engage
and spend your resources in a community? If yes, how? Do these align
with how the community creates value for you and its role in your product
strategy? Do they align with what you contribute to the communities?
What do you see as the main drivers of your company?

References

References

[1] L. Dahlander, M. Magnusson, How do firms make use of open source com-
munities?, Long Range Planning 41 (6) (2008) 629–649.

[2] S. Butler, J. Gamalielsson, B. Lundell, P. Jonsson, J. Sjöberg, A. Mattsson,
N. Rickö, T. Gustavsson, J. Feist, S. Landemoo, et al., An investigation of
work practices used by companies making contributions to established oss
projects, in: Proceedings of the 40th International Conference on Software
Engineering: Software Engineering in Practice, ACM, 2018, pp. 201–210.

27



[3] S. Jansen, M. A. Cusumano, Software ecosystems: analyzing and manag-
ing business networks in the software industry, Edward Elgar Publishing,
2013, Ch. Defining software ecosystems: a survey of software platforms and
business network governance, pp. 13–28.

[4] M. Glinz, R. J. Wieringa, Guest editors’ introduction: Stakeholders in
requirements engineering, IEEE Software 24 (2) (2007) 18–20.

[5] B. Regnell, S. Brinkkemper, Market-driven requirements engineering for
software products, in: Engineering and managing software requirements,
Springer, 2005, pp. 287–308.

[6] H. Munir, K. Wnuk, P. Runeson, Open innovation in software engineering:
a systematic mapping study, Empirical Software Engineering 21 (2) (2016)
684–723.

[7] M. Schaarschmidt, G. Walsh, H. F. von Kortzfleisch, How do firms influence
open source software communities? a framework and empirical analysis of
different governance modes, Information and Organization 25 (2) (2015)
99–114.
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[29] P. Runeson, M. Höst, A. Rainer, B. Regnell, Case Study Research in Soft-
ware Engineering - Guidelines and Examples, Wiley, 2012.

[30] H. Munir, J. Lin̊aker, K. Wnuk, P. Runeson, B. Regnell, Open innovation
using open source tools: a case study at sony mobile, Empirical Software
Engineering 23 (1) (2018) 186–223.

[31] T. Alspaugh, W. Scacchi, et al., Ongoing software development without
classical requirements, in: 21st International Requirements Engineering
Conference, IEEE, 2013, pp. 165–174.
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