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Context: Large fintech organizations are increasingly adopting agile methodologies to enhance product devel-
opment capabilities. However, implementing agile at scale presents unique challenges, particularly related to
collaboration essential for successful software product management (SPM). Social capital, comprising structural,
cognitive, and relational dimensions, may play a crucial role in facilitating the collaboration needed to overcome
these challenges.

Objectives: We examine the role of social capital in large-scale agile SPM, focusing on how it facilitates coordi-
nation, collaboration, and, ultimately, success, in complex, product-focused environments.

Methods: We employ a multi-case study approach, comprising 33 interviews, observations, and document
analysis, analyzing two Scandinavian fintech companies that have adopted large-scale agile practices organized
around product areas.

Results: Our findings, viewed through the lens of social capital theory, show that its three dimensions help explain
how large-scale organizations adopting SPM manage dependencies and enable product-focused coordination.
Specifically, the structural dimension helps illuminate how networks are formed; the cognitive dimension
clarifies how shared understanding of product visions and development practices emerges; and the relational
dimension highlights how trust is cultivated among product development actors across multiple operational
levels (i.e., product team, product area, organizational, and external levels). Together, these dimensions offer
insight into how agile practices are effectively implemented at scale.

Conclusion: Our study finds that social capital is a critical enabler of effective SPM in large-scale agile contexts. Its
three dimensions support the collaboration and relational networks necessary for agility at scale. These insights
suggest that fostering social capital should be prioritized in agile transformations to address the sociotechnical
complexities inherent in large-scale SPM.

1. Introduction

The financial technology (fintech) sector is undergoing rapid trans-
formation. Large fintech enterprises face increasing pressure to innovate
while at the same time managing complex legacy systems, regulatory
requirements, and evolving customer expectations [1]. These organi-
zations operate in a highly competitive landscape, where both global
competitors and disruptive start-ups continuously challenge traditional
business models. To remain competitive, fintech firms must balance
regulatory compliance with agility and product innovation when
handling complex customer journeys.

* Corresponding author.

To navigate these complexities, many large fintech organizations
have turned to agile methodologies as a means to enhance adaptability
and accelerate product development [2,3]. Agile development princi-
ples, such as iterative design and development, continuous customer
involvement, and adaptive planning [4], are particularly well-suited for
fintech firms, as agile enables them to respond swiftly to regulatory
shifts, technological advancements, and dynamic customer needs.

However, implementing agile at scale remains a challenge. While
some advocate for large-scale agile frameworks like SAFe and LeSS to
standardize roles, processes and artifacts, others argue for a more
context-driven approach tailored to an organization’s unique
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coordination challenges [5,6]. Additionally, companies like Spotify
exemplify a model where autonomous teams drive agility by taking
end-to-end responsibility for their work and aligning their actions
through cross-team collaboration [7]. More recently, there has been a
growing emphasis on structuring teams in ways that align with software
architecture to minimize cognitive load and enhance efficiency [8].

Amidst these varied approaches, large fintech organizations must
ensure that product development efforts remain strategically aligned.
Software Product Management (SPM) plays a vital role in this regard,
ensuring that product decisions are effectively prioritized and balanced
across competing demands [3]. Defined as the set of processes governing
the entire product lifecycle, from ideation to retirement, SPM provides a
structured approach to managing software products while remaining
compatible with agile methodologies [9]. It encompasses activities such
as market analysis, product visioning, and cross-functional coordination
to ensure successful product development and long-term viability [10].

While SPM aligns well with agile principles by prioritizing customer
needs and rapid iterations, it also introduces challenges in large-scale
settings. Fintech firms must manage dependencies across diverse prod-
uct lines, balance innovation with long-term product maintenance, and
bridge the gap between business strategy and software development
execution [11]. This complexity underscores the importance of effective
collaboration networks—both within and across teams, leadership
structures, and business units.

To understand how fintech organizations can navigate the complex
social networks that shape collaboration and decision-making in large-
scale SPM, we apply the theoretical lens of social capital [12,13].
Defined as "the actual and potential resources embedded within, avail-
able through, and derived from the network of relationships possessed
by an individual or social unit" [12], social capital may represent a key
factor in large-scale agile environments. For example, prior research
suggests that strong social capital facilitates knowledge sharing, en-
hances collaboration, and mitigates complexity in software develop-
ment [14-16].

Despite its relevance, the role of social capital in large-scale SPM
remains underexplored in the software engineering (SE) literature, and
there remains a research gap in terms of understanding the role of social
dynamics in a large-scale setting. This study seeks to address this gap by
examining how social capital influences SPM in large fintech organiza-
tions. Specifically, we investigate how the structural, cognitive, and
relational dimensions of social capital, as defined by Nahapiet and
Ghoshal [12] (p. 243), impact collaboration and networking in
large-scale agile environments. To this end, we conducted a multi-case
study of two Scandinavian fintech companies, ScanBank and NorBank
(pseudonyms), to explore the following research question:

What is the role of social capital in large-scale agile SPM?

To provide a nuanced understanding, the study examines how social
capital shapes SPM practices. Specifically, it identifies both challenges
and enablers, aiming to clarify how the three dimensions of social cap-
ital help address inefficiencies and foster organizational advantage [12].

In the present study, social capital serves both as an analytical
framework and an object of study. As a framework, it helps us examine
collaboration and knowledge-sharing, and what both are enablers and
challenges in large-scale SPM. At the same time, it is also an object of
study because its presence-or absence-shapes how fintech organizations
navigate complexity and structure their SPM efforts. By adopting this
dual perspective, we gain a deeper understanding of how social capital
influences large-scale software development and product innovation.

The empirical cases described in this article have been previously
reported at the XP2024 conference. The NorBank case was described in
[17], focusing on coordination mechanisms within the product area.
Additionally, the NorBank case was described in a Master’s thesis [18].
The ScanBank case was described in [19], focusing on product man-
agement challenges and configurations, and [20] where social capital
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was used as a framework. For the present study, we used the challenges
reported in [19] as the basis for a mapping of challenges across the two
cases. Moreover, we conducted a completely new analysis using social
capital theory as the analytical lens, specifically for the study reported
here.

In the following sections, we review existing literature, discuss
emerging trends, and examine the role of social capital for SPM in large-
scale agile environments. Next, we outline our multi-case study meth-
odology and present key findings on how social capital influences SPM
at scale. Finally, we discuss the implications of our findings, acknowl-
edge study limitations, and propose directions for future research on
agile SPM practices.

2. Related work
2.1. Software product management in large-scale agile environments

Large-scale agile software development presents significant chal-
lenges for software product management (SPM) due to the complexity
and scale of operations. As organizations grow, it becomes increasingly
difficult to maintain a comprehensive understanding of all aspects of a
system’s development and evolution, in addition to roles and re-
sponsibilities. When product development involves several departments,
each unit might act independently and focus on its own work instead of
the whole product [21]. Further, when product teams have too many
diverse tasks with urgent priority, individual goals become more
important, joint goals become blurry, and the team’s performance suf-
fers [7]. In such complex arrangements, networking serves as the pri-
mary mechanism for managing tasks [22,23].

Understanding the roles involved in SPM has attracted attention in
studies of large-scale agile settings [24,25,10]. Smite et al. [22]
described a complex arrangement at Ericsson, where a Telecom product
was developed by 17 self-managing cross-functional feature teams,
located in Sweden, China, and Korea. These teams were supported by
technical experts, line managers, Product Owners (POs), system man-
agers, configuration managers, testing framework experts, continuous
integration specialists, agile coaches, and integration leaders. Ebert and
Brinkkemper [26] underscore the risks of operating without a dedicated
Product Manager (PM), citing issues like diluted leadership, suboptimal
performance, and delays, which emphasize the need for focused PMs to
handle the complexities of large-scale software development. When
dependencies between products are unclear, PMs and their teams
struggle with prioritization, seeing the long-term picture, and being able
to achieve outcomes. Networking is, therefore, a key activity for PMs
[23]. Studies have identified various coordination mechanisms that POs
and PMs must employ, such as architectural coordination, risk assess-
ment, and adherence to corporate guidelines [23,27,28]. Paasivaara
et al. [29] highlight the challenge of defining the PO role. Scaling the PO
role is a standard SPM practice, though it often requires additional roles
and structures. For instance, some setups include a team of POs [27,30]
or PMs who lead the products, balancing responsibilities in software
development, team management, and organizational politics [26].

Implementing and succeeding with SPM in a large-scale context is
often time-consuming due to the many challenges involved [26].
Springer et al. [10] organized 15 focus groups with 47 software PMs to
understand their challenges, which included:

e Determining the true value of the product the customer needs. PMs
must work iteratively with teams to understand customer needs and
scaling opportunities of the product.

e Strategy and priorities are changing frequently, which makes PMs
and their teams struggle with prioritization.

e Technical debt slows down the product development process.

e Working in silos. Initiatives that run across different departments
require aligning teams around common goals and synchronizing
them.
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e Balancing reactive and proactive work. Mature products struggle to
prioritize innovation and new customer value against bug fixing and
maintenance work.

Agile methods might mitigate many of these problems. However,
another core challenge found by Springer et al. [9] was that many SPM
teams were in reality not agile, but rather just followed rules and did not
sufficiently use experimentation and learning, which the authors argue
is essential for succeeding with SPM.

In light of these challenges reported from the literature, we consider
three emerging trends that shape SPM practices in large-scale agile
organizations.

The first trend is new ways to structure teams and work processes. Large
organizations have introduced product areas, where the teams within an
area are designed to focus on a specific aspect. These teams often rely on
DevOps and fast feedback loops [11]. When teams are responsible for
development and operations, the feedback cycle with customers is
shortened. DevOps has been found to help PMs handle dependencies in
large-scale agile [31]. When product teams are organized into product
areas, they work together on a common product or sub-product. For
example, Berntzen et al. [30] studied a public transportation program,
which involved 13 teams and nine POs. In this case, seven POs managed
one team each, while two POs managed three teams each. Further,
Skelton and Pais [8] recommend forming teams based on function and
coordination needs, emphasizing clear team boundaries, to minimize
overhead and reduce dependencies. Specifically, recent trends include
forming vertical product teams in product areas that focus on developing
and implementing specific products, and horizontal teams, often known
as platform teams, that provide resource support to the product devel-
opment teams [8,28]. In line with this first trend, one of the studies the
current study builds on argued for the product area as a distinct oper-
ational level between the team level and organizational level [17].

The second trend, which relates to the organizational level, is
expanding SPM beyond the software development department, especially in
fintech organizations [2,3]. Mikalsen et al. [3] found that agile product
teams within a bank needed to negotiate with other teams, business
units, and key management stakeholders to ensure that digital offerings
met both user needs and company revenue goals. As a result, SPM must
extend beyond the software department, linking to other functions such
as marketing, sales, and operations. This is challenging if the other
functions are not agile [32]. The bank created agile BizDev [11] teams
consisting of representatives from business development and IT de-
velopers, testers, and user experience (UX) designers from IT develop-
ment to achieve a continuous process of planning and execution.

The third trend is the adoption of new technical solutions, like data-
driven product development, to build better products. Olsson and Bosch
[33] argue that data-driven ways of working, artificial intelligence (AI),
and the emergence of digital ecosystems challenge and change product
management practices. Data can come from both within the organiza-
tion, but often also from customers and users beyond the organization,
linking this trend to the external level. By using data as part of the pri-
oritization and decision processes, they argue that product management
can increase its effectiveness as well as the effectiveness of SPM efforts
significantly. DevOps and short feedback loops are, however, required to
use and benefit from data effectively [33].

At the same time, the adoption of new technical solutions introduces
challenges for organizing and coordinating activities across the organi-
zation. Ensuring alignment between teams, integrating new tools into
existing workflows, and managing cross-functional collaboration
become critical aspects of SPM. A stronger focus on data and data-driven
product development can also create hurdles; for instance, a recent
study by Barbala et al. [34] from a large public sector organization
shows that the different uses and conceptualizations of data as a product
can result in misunderstandings and misalignments across the
organization.
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2.2. Social capital and software development

Beyond technical and managerial challenges, social dynamics play a
crucial role in facilitating effective product management [10,20,24].
Software development in large-scale product organizations thus requires
the involvement of numerous individuals and teams who need to
communicate and coordinate effectively to deliver a high-quality
product [35]. Pierre Bourdieu introduced the concept of social capital
to describe the resources and benefits individuals gain through their
social networks, which can enhance their social position and give access
to opportunities [13]. Central to Bourdieu’s theory is the idea that social
capital can grant access to other forms of assets, such as economic or
intellectual capital.

Although Bourdieu primarily viewed social capital as an individual
asset, organization studies researchers have applied the concept to
examine interaction processes within organizational contexts. For
example, a widely cited study by Jane Dutton and Belle Ragins [36]
identified how mechanisms underpinning social capital, including
motivation, opportunity structures, and effective communication chan-
nels, benefit both individuals and organizations. Moreover, they
emphasize the importance of focusing both on how social capital is
created and the objectives it serves, both central aspects of the present
study.

Our understanding of social capital mainly builds on Nahapiet and
Ghoshal’s [12] conceptualization. They divide the different aspects into
three different dimensions that identify how gaining value from social
networks requires components of different natures to be in place:

1) The Structural Dimension focuses on the overall pattern of con-
nections among individuals within a network, network ties and
configurations, referring to the social structures that allow or restrict
access to individuals and resources. In a large-scale SPM setting, this
could be, e.g., expert networks and leadership teams, Communities
of Practice (CoP), and ultimately knowing who knows what and who
knows who.

2) The Cognitive Dimension refers to shared language, values and
goals, codes, and narratives. This dimension enables common un-
derstandings, making knowledge exchange more straightforward. In
large-scale SPM, this may relate to, e.g., a common understanding of
product goals, as well as a shared language for agile roles and agile
practices within SPM.
The Relational Dimension emphasizes the quality of relationships
within the network and includes elements such as trust, norms, ob-
ligations, and identification among individuals. For actors involved
in large-scale SPM, this dimension may, e.g., relate to the importance
of establishing and nurturing bonds within teams, areas, and the
wider organization, as well as with various external stakeholders.

3

-

As Nahapiet and Ghoshal point out, the three dimensions are inter-
twined and often overlap, especially in complex organizational setups,
which constitutes an area for future research [33].

Although not utilized yet, to our knowledge, to study SPM in large-
scale agile settings, the concept of social capital has found relevance
in software development research. For example, Moe et al. [37] used the
theory to study the knowledge resources embedded in the networks of
developer teams, where an individual’s connections directly affect their
access to knowledge. Similarly, Wohlin et al. [16] explored the impor-
tance of social capital both within a team and in interactions between
the team and external collaborators, highlighting how social capital
fosters trust and collaboration across different organizational units. In
studying software teams and their knowledge networks in large-scale
software development, Smite et al. [22] explored the impact of social
capital and knowledge networks on large-scale software development in
companies like Ericsson and ABB, showing that effective knowledge
sharing depends on both formal roles, like technical experts, and prac-
tices such as CoPs and shared communication platforms.
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A recent study by Stol et al. [38] uses the social capital framework to
study how inner-source participation, i.e., the practice of applying
open-source development principles within an organization, affects
software developers’ job satisfaction. They found that developers
involved in inner source projects accumulate social capital as these
projects foster both increased and more intensive interactions with de-
velopers across the organization, extending beyond their immediate
team or unit. Stol et al. posit that the structural and cognitive dimensions
of social capital are preconditions for the possibility of building rela-
tional social capital. This perspective is consistent with our under-
standing, which we will elaborate on in the following sections.

Social capital has also been widely used in Information Systems
research. Randolph et al. [39] draw from social capital theory to argue
that network legitimacy, trust, and resilience embody the cognitive,
relational, and structural dimensions of network social capital in what
they label «technology-enabled coopetitive networks», namely, collab-
oration among competitors using digital technology to achieve common
goals. In using the concept to study teams, Lee et al. [14] argue that
social ties, trust, and shared vision are critical for successful project
outcomes in complex, knowledge-intensive environments.

3. Research method

The study was designed as an exploratory multi-case study [40]
involving two Nordic fintech organizations, ScanBank and NorBank, led
by the following research question: What is the role of social capital in
large-scale agile SPM? Although the study was not originally designed to
illustrate social capital theory, we use it as an analytical framework to
explore challenges and enablers in large-scale agile SPM. This approach
allows us to systematically interpret the relational dynamics that shape
SPM outcomes.

The case study approach was chosen for its ability to provide in-
depth, detailed knowledge, particularly in areas with limited existing
research [41]. Our cases were selected based on convenience sampling
and for their similarities and differences. Both companies had been using
agile methods for over a decade without adhering to a specific scaling
framework, allowing the product teams flexibility in selecting agile
practices, such as sprints, stand-ups, and retrospectives. Both had
focused on SPM for the last few years but had different focuses because
of different strategies and different obstacles. ScanBank was interested
in understanding barriers and enablers of SPM across the whole com-
pany, including key SPM skills and competencies, and how to establish
SPM roles, while NorBank was interested in understanding barriers and
enablers of SPM in their first product area that had been designed one
year previously.

3.1. Case descriptions

In the following, we provide details of the two case organizations,
which were both large-scale fintech product organizations working with
agile methodologies. The data collection context for ScanBank was
located at the organizational level of operation, spanning across specific
product areas. At NorBank, a smaller bank, on the other hand, the focus
is more on the product area and product team levels (see Table 1).

3.1.1. The ScanBank case

ScanBank, a large fintech organization with 10,000 employees, had
a complex product management structure and a history of significant
structural and technological changes. Over 130 individuals held key
SPM roles, including product manager (PM), product owner (PO), and
product lead (PL), many with extensive agile experience. Since intro-
ducing the PO role in 2017, ScanBank had not adhered to a specific agile
scaling framework. Instead, product teams had chosen agile practices to
fit their specific needs. Some teams engaged directly with customers,
while others supported indirectly; for instance, one team managed
authentication services without overseeing its customer-facing aspects.
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Table 1
Data sources.

ScanBank

Interviews Roles interviewed #
Product managers 9
Product owner 5
Other product management roles 5

Meetings Type of meeting 5
Feedback meetings on results from interviews 2
Workshops on defining roles and responsibility 2
Product management all hands meeting 1

Documentation  Strategic documents, product management survey, reports 3

NorBank

Interviews Roles interviewed
Product area manager (twice) 1
Team leader (group interview) 2
Tech lead 1
Developers 6
Testers 1
Designers 2

Meetings Type of meeting
Team status meetings 5
Product area all hands meeting 1

Documentation  Strategic documents 5

At ScanBank, a "product" was defined as anything that delivers value
by meeting customer needs, achieving business objectives, and enabling
technology. This broad definition encompassed a wide range of offer-
ings, from advisory services to bank accounts. A 2022 internal survey
found that all product managers felt responsible for products with clear
business value.

Due to its size and complexity in terms of business areas, the bank
had a range of SPM configurations with a set-up of product roles and
teams depending on the nature and lifecycle of the product. However, all
products had a PM, a PO, or both roles, and/or a PL [19]. At ScanBank,
the PM was described as “the CEO of the product” and was responsible
for the product’s vision and strategy, roadmap, high-level priorities, and
business outcomes throughout the product lifecycle. A PO focused more
on hands-on work with engineers and designers, translating the
high-level product vision into epics, managing the product backlog, and
enabling agile ways of working. Additionally, the PL role was also uti-
lized when there was a need to facilitate alignment across multiple
product teams or product areas, where one PM is insufficient.

3.1.2. The NorBank case

The second case, NorBank, owned by an alliance of Norwegian
banks, is a smaller but similarly structured organization, consisting of 25
agile teams. NorBank adopted agile software development in 2012 and
had for several years worked on scaling the software development ca-
pacity. The teams work on digital product development, including se-
curity, operation, and administration, for the web and mobile banking
domains.

Teams had considerable freedom to decide how they worked, and
most used a Kanban variant with elements of Scrum and coordination
practices, such as backlog meetings, team meetings, and daily stand-ups.
They adopted objectives and key results (OKRs) to guide their work as
well as “Monday commitments” and “Friday wins” to strengthen team-
work [42]. They also regularly performed team health checks with
follow-ups in one-on-one conversations between team leads and indi-
vidual team members. They used retrospectives to improve work prac-
tices and structured problem-solving for continuous improvement.

For some years, NorBank had worked towards moving away from its
legacy monolithic technical architecture, which is typical for banks,
toward microservice architecture. The modular architecture, tools, and
automation were imperative for teams to have end-to-end responsibility
and decision-making authority for their products, avoid handovers
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between teams, and be able to continuously develop software using
DevOps [11]. Furthermore, all code needed to be checked by another
developer to meet national standards for the financial sector. The formal
software inspection process had been replaced by pull request (PR),
which was used within and across teams. In this approach, a contributor
creates a PR after making code changes. Next, a reviewer inspects the
suggested changes to see whether they can be merged into the base
branch.

The 25 agile teams were organized into six product areas [17]. Of
these, the product area we studied was considered the most mature. This
area focused on personal banking and consisted of nine teams with
approximately 60 employees. A product was defined as “a repeatable
solution that can be offered to a market that solves a want or need”
[Strategic document]. Moreover, the product area had an overall goal
related to customer satisfaction and product area revenue.

The product teams were cross-functionally organized and consisted
of developers, testers, User Experience (UX) designers, a product owner,
and a team leader, depending on the focus of the team. Some teams did,
for instance, not need testers, as the product quality was a shared re-
sponsibility, and automated tests were integrated into continuous inte-
gration (CI) pipelines, allowing for frequent and fast feedback on code
quality. Five vertical teams worked with products such as establishing
accounts and keeping an overview of personal finances, and three hor-
izontal teams worked with features that were shared by some or all of
the vertical products, such as bank accounts, payment solutions, credit
cards, and the mobile bank app.

In terms of product area team roles, the product manager role at
NorBank referred to domain experts responsible for product deliveries.
Similarly to the PMs at ScanBank, they were engaged in high-level
strategic work, but they also performed typical PO tasks such as being
the links between the development teams and the internal customers.
Additionally, all product teams had a team leader, an administrative and
coordinating role, who made sure that team members knew what other
teams were working on and what was happening at the product area
level. Team leaders were also responsible for shielding team members
from external noise. Finally, all teams had a tech lead, who was a senior
developer involved with product area coordination by managing tech-
nical dependencies across teams. The product managers, team leaders,
and one tech lead from one of the teams, together with representatives
from technology and design, were part of a product area management
team that worked with overall themes related to goals, principles and
vision, strategic and economic focus, product compliance, as well as
team typologies in the product area. This team was responsible for
providing the teams with strategic context and making sure they had
what they needed to reach their goals.

3.2. Data collection

The data (Table 1) was collected in 2023, from January to March
(NorBank) and October to November (ScanBank). All interviews were
conducted by two researchers, where one led the interview and asked
follow-up questions to the answers, and the other researcher took notes
and made sure all central questions from the interview guide were
covered. All interviews were recorded and transcribed. We used open-
ended questions to explore the phenomenon and aimed to understand
the link between social capital and SPM. The data was collected in two
rounds, with slightly different focus areas [6,21,31] and with some
months in between each round. When conducting the data collection for
ScanBank, we focused more on the organizational level, and our par-
ticipants were PMs and POs rather than core development team roles.
The ScanBank interview guide, therefore, had less focus on internal team
dynamics than in the NorBank case. During the analyses, we focused
primarily on interview questions that were similar across the two
interview guides and mainly related to product management at the
inter-team and organizational level. For the interview guides, see
https://osf.io/tgyjb.
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At ScanBank, 19 interviews were conducted via Microsoft Teams,
with the sessions lasting between 46 and 70 min. Data collection
involved interviews with participants across five business areas, sup-
plemented by meetings with additional managers to gain further context
about the organization’s history and structure.

At NorBank, we interviewed 14 participants from four teams within
the product area, which included a mix of vertical and horizontal teams.
Interviews were primarily conducted on-site, with one session and a
group interview with two team leaders, held digitally. These interviews
averaged 50 min. Observations of six meetings, supplemented by
meetings with managers and the product area team, provided additional
insights. Strategic documents were also analyzed to better understand
the organizational structure and the rationale behind recent team
reorganization efforts.

3.3. Data analysis

Data were analyzed using thematic analysis (TA), which allows for
both inductive and deductive exploration of the data. TA is useful within
empirical SE studies due to its assistance in developing theories that are
relevant to SE practice and research [43]. Hence, TA can improve the
utility and generalizability of primary research findings in SE by
combining data from multiple sources to build a more comprehensive
understanding.

TA consists of several phases [44]. In the initial analysis phase, open
coding was used to generate preliminary codes and identify themes,
with iterative discussions among the authors to reach a consensus on
emerging categories and themes.

During initial analyses, we focused on understanding the challenges
related to SPM in the two organizations. Specifically, the challenges
originally identified in ScanBank [19] were re-analyzed, including ma-
terial from NorBank. At ScanBank, we explored the challenges reported
by PMs, POs, and other product management roles from the whole or-
ganization. In the NorBank case, we additionally interviewed team
leads, developers, UX, and testers. Consequently, there was a stronger
focus on the product area level and the team level in NorBank. The
resulting set of challenges is presented in Table 2.

Our initial analyses suggested that the majority of the themes related
to the identified challenges were connected to social capital. Accord-
ingly, during the later stages of the analysis, the themes were refined by
revisiting the material to understand how the social capital perspective
clarified complex aspects. Collaborative discussions among the authors
facilitated triangulation, enhancing the credibility and reliability of the
findings.

Since the social aspects of product management roles were dominant
among our informants, Nahapiet and Ghoshal’s [12] three-dimensional
social capital model was fitting for analyzing our results. Drawing from
Dutton and Ragins [36], we focused both on how social capital is created
and the objectives it serves in large-scale SPM, as well as what we saw as
challenges for social capital in the contexts studied. From this theoretical
perspective, we coded each interview again, considering how interview
statements were potentially related to the dimensions of social capital.
For each dimension, we coded sub-themes related to the sub-categories
outlined by Nahapiet and Ghoshal [33]. Examples of the coding sheet
can be found here: https://osf.io/gqxwe.

4. Results

We now turn to presenting our findings. As can be seen in Table 2,
many challenges were shared by both cases. For example, both banks
struggled with unclear roles and responsibilities (C1), prioritization
(C2), and challenges with an overview of the SPM environment (C12),
either from the team perspective (NorBank) or across the organizational
units (ScanBank). Other challenges were more unique for each case. For
example, ScanBank’s challenges included alignment between organi-
zational units (C4) and finding the optimal level of upper management
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Table 2
Challenges related to Software Product Management in the two cases.

Challenge (C) SB NB Description

1 Unclear roles and X X
responsibilities

Having to do the tasks of other SPM
roles and unclear division of
responsibilities between roles, or the
lack of a clear understanding of own
responsibilities result in too much
time spent on coordination and
meetings.

Prioritizations and needs come from
many different parts of the
organization, which often are
conflicting, and many are unclear as
there may lack a common SPM
language. Also, within the borders of
a product area, teams have different
prioritizations at the expense of
shared prioritizations.

Lack of access to personnel working
with data and data insights
(ScanBank), or access to data itself
(NorBank). Decisions related to SPM
are thus not data-driven.

The different ways of working
between the business units, and use of
different SPM terminology across
units caused challenges with aligning
SPM-related activities.

Goals from business rather than
customer value, not sufficiently
collecting or using customer
feedback, then difficult to placing
customer wants and needs first.
Challenges with freedom to act due to
dependencies between products and
shortage of resources, both human
and technical resources and
dependencies.

Upper management making
prioritizations and decisions on SPM
but lacks knowledge and a shared
understanding about SPM. Lacking
good contact with the product teams.
A lack of a unified way of working
with goals across the company, such
as the use of KPIs, OKRs, or others,
and difficulties with having clear
common SPM goals.

Not all teams share the same sense of
identity and belonging within the
product area due to for example other
goals or other purposes within the
organization, beyond the borders of
the product area.

Difficulties finding optimal ways of
sharing knowledge easy and
effortlessly, either physically or
digitally.

Not knowing who to involve and
when. Lacking an efficient internal
network and spending too much time
on stakeholder management.
Difficulties seeing the whole picture.

2 Prioritization X X
challenges

3 Utilizing data X X

4 Alignment between X
organizational units

5 Lack of customer focus  x

6 Lack of freedom to act X

7 Upper management X
involvement

8 Unclear goals or lack X X
of shared goals

9 Defining the borders of X
a product area

10  Knowledge sharing X X

across teams or units

11 Stakeholder X
management

12 Overview of the SPM X X

environment
13 Collaboration across X Each team spends time on local
teams optimalization related to their own
scope and area of responsibility, at the
expense of shared SPM goals. Hard do
avoid silo-working despite organizing
into a product area with shared goals.
14  Too many ongoing X X Starting too many tasks and initiatives

tasks and initiatives at the expense of finishing other tasks,
which can slow down speed and

progress.

Notes. SB = ScanBank, NB = NorBank.
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involvement (C7). NorBank, on the other hand, faced challenges within
the boundaries of the product area (C9).

With these challenges as context, the remainder of this section pre-
sents the findings from our further analysis of the two cases, led by the
research question: What is the role of social capital in large-scale agile SPM?

4.1. Social capital in software product management

Fig. 1 shows the three dimensions of social capital (presented in
Section 2), as well as the themes we identified in the data corresponding
to the different dimensions, connecting social capital to large-scale SPM.
The overlap between circles illustrates that although these three di-
mensions are analytically distinct, they are highly interrelated. Where
themes overlap, we have coded them as belonging to the dimension that
best aligns with Nahapiet and Ghoshal’s framework. For example, as can
be seen in the figure, “autonomy” covers all dimensions. The identified
elements connected to these overarching themes are discussed in the
following sections.

4.2. Structural dimension of social capital

This dimension of social capital refers to network configuration and
ties, which precede the other two dimensions and enable individuals to
develop shared experiences (cognitive dimension) and build and main-
tain high-quality relationships (relational dimension). We first describe
the themes from ScanBank and then from NorBank.

4.2.1. Structural dimension: ScanBank

In ScanBank, the four main themes coded under the structural
dimension were 1) organizational structure, 2) roles, 3) autonomy, and 4)
ways of working.

Concerning the first theme, organizational structure, ScanBank’s
large size and geographical and administrative distribution were
frequently cited by our informants as defining features of the company.
Maneuvering these structures, then, was central to the smooth func-
tioning of SPM. One PM noted: “There are lots of experts and good people
everywhere. You just have to know where to ask” [SBO8]. A PO highlighted
the importance of understanding the company structure: “My biggest
badge is the fact that I know how the organization is built. I know who to go
to, and who not to go to. And ScanBank is complex in that regard” [SB15].

Similarly, and relating to roles, the second theme, some also pointed
to how maneuvering structures and knowing who to talk to in ScanBank
very much depended on one’s role. One major challenge connected to
this was that there was a lack of clear role definitions for SPM. Confusion
over the roles and responsibilities of, particularly, POs and PMs, was
common. SB11 (PM) expressed their concerns as such: “The roles are
more flexible, encouraging people to take initiative and do what they think is
best. But this leads to... people working in completely different ways.” Un-
clear roles, then, appeared both as enabling and challenging the struc-
tural dimension of social capital.

Both agile roles and SPM roles seemed central to establishing social
capital in ScanBank. One person pinpointed the pivotal role of agile
coaches for SPM. A PO, SB15, said: “We’ve already used them four times in
two months. They come in, do workshops, understand how the team works,
and build a new structure, a way of working. And they’ve been extremely
helpful.” However, others did not see agile roles as compatible with SPM
roles. SB12 said: “We probably have fewer Scrum Master tasks than we
should. It’s not that we don’t try — we just don’t fully follow the methodology
[...] And then ‘agile’ becomes more of a buzzword, implying we 're working in
an agile way, but that’s not what we're actually doing.” This points to that
there were different ways of understanding and applying agile roles.

Finding the right balance in terms of role flexibility was connected to
creating autonomy, the third theme identified. A PM saw clear parallels
between SPM roles and agile methods in terms of fostering this: "A part of
the goal is to create autonomy. [...] This means that you have to place great
responsibility and ownership of these products on product-holder roles to
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Fig. 1. The main factors influencing the social capital dimensions in large-scale SPM per our results.

ensure things move faster. Agility is perhaps the key word. That’s what we
have achieved with product ownership" [SB14].

Concerning the fourth theme found regarding the structural dimen-
sion in ScanBank, most of the interviewees had strong opinions
regarding ways of working. Work mode, i.e., remote, hybrid, or onsite
work, was a central part of this: Not being able to meet face-to-face could
be a hurdle for SPM in ScanBank, especially for developers. SB10, a PM,
was concerned about the developers’ lack of engagement due to this: "To
feel ownership and advocate for their products, they need more connection.
Right now, they’re just delivering code without really knowing how it’s
received. And sitting together, co-location, is an easy way to make that
happen.”

But not all agreed with this statement. Some pointed to how they
were using communication tools in creative ways, claiming these abol-
ished communicative issues. SB16, a PO, said, “I thought it would be a big
disadvantage not to be physically in the same place, but I think with the tools
we have today, it’s not a problem. ” This was echoed by another PO, SB17,
whose team was avid Slack users: “We have stand-ups, but it is being done
in Slack. We have a bot set up where we can have a message triggered at 9:30
AM on Wednesdays and Fridays, and the team will share their inputs in the
Slack thread, and I will respond to them." This thus points to how finding
the right tools for supporting ways of working was a central enabler for
achieving a high level of social capital.

4.2.2. Structural dimension: NorBank

For NorBank, we identified the following four main themes: 1)
organizational structure, 2) roles, 3) ways of working, and 4) goals.

Regarding the first theme, organizational structure, NorBank had
traditionally consisted of 25 development teams across business areas
that resembled a classical departmental structure. In this large-scale
setting, diverse focus areas and priorities made it challenging to
deliver customer value at the desired pace and hindered effective
alignment to address shared development needs. This formed a

motivation for reorganizing into product areas with product teams: “We
realized that those who worked with payment cards and those who worked
with online payment had nothing in common. Although they both conceptu-
ally work with payment, they have no shared goals; their code is dissimilar...
They work with completely different products.” [NB04, Product Area (PA)
Manager].

The teams in NorBank were organized in vertical and horizontal
structures, which enabled the nine teams to better support each other
and align towards shared goals. One person described their experience
as such: “The way I see it, the product area is an attempt to gather teams that
are related to each other. First and foremost, by having some level of shared
goals that are connected to our customers’ everyday finances [...] Butit’s also
about how we want to be structured and how [different roles] collaborate”
[NB02, Developer]. These quotes also point to a related theme, goals,
that will be presented further below.

Moving to the second theme, a key feature was how roles were
shared across teams. Although each team had a cross-functional basis set
up with developers, product managers, and team leaders, not all teams
had all roles. This meant that sometimes teams needed to “borrow”
expertise from each other within the product area. One person explained
that “the designers have started to work a bit outside the team, they try to see
across [the area] where they can be of help” [106, Developer]. Additionally,
there was not a one-to-one correspondence between the team leaders,
product managers, and the development teams, which was explained as
a benefit. “We have created flexibility in the area [...] We think more in
terms of capacity than in the number of heads per team. It means that it is
easier to say, ‘Okay, we need an additional team, you go in there as a product
manager’” [NBO4, PA Manager].

Finally, as for ScanBank, ways of working were described as important
in terms of structural capital in NorBank. Retrospective meetings played
a crucial role for teams in driving continuous improvement and
addressing emerging challenges. One PM noted that preparing by
reflecting on recent work and discussing it informally before these
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meetings was essential for productive conversations and saving time. As
the person explained, “Casual hallway conversations add significant value.
We often check in with each other, asking, ‘What’s your take on this week?’
This way, items simply enter commitments with the whole team well-pre-
pared." [NB14, PM]. The PO added, “We handle our work quite well within
our team, and other teams want to learn from us. We often visit them to
explain what makes our approach effective.” [NB14, PM]. Slack was
described as essential: “A lot of it happens on Slack. We are often members
of many team channels and product area channels, to see what is going on
across the teams” [NBO1, Designer].

Establishing a fitting work mode was also in NorBank a key aspect of
structuring ways of working to enable the structural dimension of social
capital. Several informants described physical co-location in positive
terms: “We sitin a ‘castle-shape’ [...]. We are boxed in so that we sit back-to-
back, meaning that wherever you turn, you face a member of your team.”
[NB1, Designer]. Physical presence was described by several as fostering
collaboration, but, as NB8 explained, many favored a hybrid work mode:
“[Mondays through Wednesdays] there are a lot of meetings, and then it’s
good to be physically present, and also just small talk. On Fridays, we have
focused work, then it is like ‘now you can work, get things done’.”

Ways of working were entwined with the fourth theme, goals. For
example, the teams held their own Monday Commitments and Friday
Wins meetings (presented in Section 3) to define and review their
weekly goals. Insights from these meetings were shared at the product
area level through shared communication tools such as Slack and Miro
boards. This helped both team members and the inter-team roles gain a
sense of overview by knowing who was working on what. “It is one large
[Miro] board only, with canvases next to each other. It is very easy to
navigate to see what the other teams are doing” [NBO1, Designer].

Additionally, the product area used all-hands meetings for
information-sharing: “We needed a shared understanding of the over-
arching goals [...]. At the same time, we need to tell each other about
what’s happening in the teams. So the all-hands meeting is actually a
combo of a show-and-tell and our goals at a higher level” [NB04, PA
manager]. Meetings within the product area management team, where
the product managers, team leaders, and tech leaders attended, also
contributed to synchronizing goals and priorities at the inter-team level.

4.3. Cognitive dimension of social capital

As depicted in Fig. 1, this dimension includes resources that foster
shared understandings, establish a common language, as well as culti-
vate supportive and collaborative attitudes.

4.3.1. Cognitive dimension: ScanBank

The main themes coded for the cognitive dimension in ScanBank
were 1) shared understandings 2) shared language, and 3) attitudes.

Regarding the first theme, shared understandings, much effort had
been directed toward fostering a shared product culture across Scan-
Bank. Pinpointing this, SB06, a PM said: "I think ScanBank wants to
explore how far they can go in ‘productifying’ things and getting different
parts of the bank to work closer, faster, and better together." However,
creating shared understandings around what it meant to “productify” an
organization of 10,000 people had proven difficult. SB13, another PM,
explained this as such: “We are not at the stage where product management
is very mature. I think you need to give that freedom at the beginning for
people to figure things out.”

A recent focus within ScanBank was making SPM more data-driven,
which also led to challenges in terms of shared understanding. We saw
this as overlapping with the second theme of shared language in this
context. For instance, a PM with extensive experience in leveraging data
as part of their work said: “The term ‘insight’ can be used in different ways
across various parts of the organization. So, when we talk about returning to
customer insight and data-driven approaches, we may not always be working
from the same customer insights or starting points» [SB19]. At the same
time, many expressed frustrations over the inconsistent naming of roles
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across ScanBank, which led to varying interpretations. Thus, a more
streamlined language for discussing both data and roles could have
strengthened social capital in the organization.

Fronting the right attitude, the third theme, was also regarded as a
crucial SPM skill. A collaborative mindset and a supportive attitude were
frequently mentioned as central values that SPM roles need to create
strong bonds with collaborators. One PM, SB13, saw it as their task to
shield the team from mental noise, looking after their cognitive load:
“[Shielding the team] should happen at the right time and in the right forum,
so the team remains focused and avoids overthinking irrelevant issues while
feeling empowered in their respective roles.” Taking care of the team’s
cognitive load was also important to the POs, but more from the team’s
internal viewpoint: “I want them to work in a space where they are not
responsible for clearing the road [...]. Making sure that dependencies are
handled, that they don’t get any noise from business or other sections, or other
groups is my responsibility” [SB15, PO].

Taking responsibility for the team’s well-being also caused strain on
the leader roles, however. One person said: "I have felt like I've been a
politician [...]. I've tried to be a flagbearer and to clear the way for the team.
I've been a punching bag, which I believe the team didn’t really notice before I
moved on to another role [...] There’s often an expectation that a PM is the
one who should foresee the roadmap one year, five years ahead” [SB14,
PM]. This points to, then, that although a collaborative and empathetic
attitude is a catalyst for building social capital, it comes with a price for
those responsible for the emotional labor behind it.

4.3.2. Cognitive dimension: NorBank

Our analysis of the cognitive dimension of social capital in the
NorBank product area included two main themes: 1) shared under-
standing of goals, and 2) shared language. In this instance, goals relate to
shared understandings of the way forward as well as identification, two
other themes under the cognitive dimension, with identification over-
lapping into the relational dimension.

Regarding the first theme, shared understanding of goals, our findings
showed that defining goals at the product area level was key. Working
towards shared goals was described as a way of enabling better coor-
dination across the product area network: “Customer value and business
opportunities are often created where structures meet, and often there are
dependencies between teams. Common goals across teams can be a way to
remove blockages” [NB0O4, PA Manager]. A product manager noted, “We
work toward common goals to improve team collaboration... but collabora-
tion can be challenging in practice. Sometimes a team comes to us asking,
‘Hey, can we do this now?’ And we have to reply, ‘Can we push it a bit? We're
tied up now.’ Then, it often just doesn’t happen.” [NB14, PM].

Organizing into a product area was aimed at aligning teams and
individuals around common issues and enabling the product area
members to work closely together, both for the product management
roles and for the team members. A product area manager [NB4]
explained how the ultimate goal of organizing as a product area was to
improve product development and delivery: “We try to gather teams with
a common goal. [...] We say we have the goal, who can contribute to this
goal, and how can we achieve it quickly?”

Another example of how goals were connected to shared un-
derstandings was the increased use of data. Like ScanBank, NorBank had
a goal to become more data-driven. A/B testing facilitated shared un-
derstandings of customer insights by displaying different versions of a
product to independent user groups, allowing teams to analyze which
design yielded the best response. One team further validated A/B test
results with sales data, making it easier to communicate findings to
stakeholders and ensure data-driven decisions were well understood
across the organization.

The second theme, shared language, revolved around aspects of
effective communication between professional groups in the product
area through shared language. As teams were cross-functional, team
members held different professional skillsets and backgrounds. For
example, the designers and developers had to make sure they
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communicated in a way that ensured a shared understanding of the issue
at hand, which NB06, a developer and tech leader, felt was working well
in their team: “We know that the designers do not have very deep technical
insights, but we know what kind of things [language] they do understand.”

This emphasis on adjusting terms and language to ensure a shared
understanding among everyone was also illustrated by NB10, a devel-
oper: “We [don’t] use much fancy technical language. [...] If you want to
make it more concrete, you take it with people you know [understand tech-
nical terms]. If not, you just confuse each other.”

4.4. Relational dimension of social capital

When individuals know whom to approach for specific knowledge
per the structural dimension and share common understandings as
conceptualized in the cognitive dimension, building relationships be-
comes easier. In this final section, we focus on the findings related to the
relational dimension of social capital from the two cases.

4.4.1. Relational dimension: ScanBank

The two most common themes coded here were connected to 1)
building and maintaining relations and 2) trust.

Regarding the first theme, we found that a variety of stakeholders
each necessitated a specific relationship. These included relations at the
organizational level, such as inter-team relations, relations with others
in the product area and other teams, relations with ScanBank leadership,
and also product customers at the external level. Additionally, it was
clear that this was role-dependent and, hence, was tied to the different
expectations for the SPM roles. Our findings pointed to that it was more
important for PMs to establish relations with others outside the team,
and also that different relations were important for the different product
roles: SB14 said, "As a PO, you work a lot with your own team and devel-
opment resources, simply put. As a PM, this is exercised very differently, but
from my perspective, it is much about managing expectations and thus,
anchoring. So, you talk more with others than with your own team in the
bank." While domain knowledge and technical expertise were important
for product success, some PMs also noted that these skills were less
critical for their specific roles compared to the skill of establishing and
maintaining relations.

Underlining this point, one PM stated: “There are some who make it
work without technical competence because they initiate good conversations
with others. Not all decisions are tied to the product, so to speak” [SB03].
This view was widely shared: PMs and POs often focused on managing
relationships and ensuring effective collaboration among team mem-
bers. One interviewee summarized: “It’s about people who can work with
people. We have many skilled technical experts on the team. Mis-hires in
ScanBank often occur because we focus too little on the human aspect of
product management” [SB11, PM].

Several also underlined the importance of building relations with
product customers: SB16 said, “It is extremely important to be able to talk
to customers, as that is where you gather valuable information.” Some were
concerned there was a lack of user focus in ScanBank’s SPM approach,
and especially outspoken was SB18, a PM, who stressed the crucial task
of “keeping customer relations warm”. The person said, “So if I identified
some needs. It’s not like I can just let go of it and move on. You still must keep
holding onto this from start to finish. Even if you’ve moved on and it’s in
development, you still need to look after those [customers] who are waiting
forit."

One type of relation, underlined as important, but few seemed to
think was working well, was the relation with top management. A lack
of anchoring strategic direction and goals with leaders was seen as a
major hurdle, thus hindering social capital. In exemplifying how a lack
of relations to leaders challenged the SPM in ScanBank, SB14 articulated
that one product team had been granted “too much autonomy”: “[This]
has become a competing product, a competing business, and a competing
culture within our own company. Because no one at the top had control. They
have been allowed to do exactly what they want."
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Additionally, strong relations between the product teams and man-
agers were entwined with the third theme coded here, trust. For
example, regular meetings between one product team [per SB14, a PM]
and managers were crucial for developing a shared understanding of the
importance of product thinking, thus strengthening alignment and
fostering mutual trust. However, when these meetings were dis-
continued, the lack of a relational bond between the team and the
management led to the team not feeling their visions were anchored in
the organizational level of ScanBank, reducing feelings of trust and
commitment.

4.4.2. Relational dimension: NorBank

Finally, at NorBank, we identified two main themes concerning the
relational dimension of social capital. These included 1) norms and 2)
identification. This also illustrates how multiple themes of social capital
are intertwined.

The first theme, norms, was a broad theme that revealed much about
the work culture at NorBank. The product area organization form,
combined with a good working culture and strong relationships, seemed
to set the basis for norms for helping and supporting each other. For
example, having the right level of competency within the team, as well
as the right mixture of teams within the borders of the product area, was
highlighted as beneficial. Similarly, the product area organization form
combined with good working relationships seemed to allow for good
collaboration as people knew each other: “In general, [people in the
product area] want to help and contribute. In my experience, the Android
developers are very good at what they do. If something unexpected happens,
they are good at re-prioritizing and communicating what they are doing”
[NBO7, tester].

NBO2, a designer, elaborated on how they had established a culture
of seeking to understand but also challenge one another, illustrating
shared norms, attitudes and beliefs in the product area, which also
touches into the cognitive dimension: “I like [to learn things from] other
professional fields, and to challenge others by asking what is and is not
possible. [...] In the same way as [the more technical roles] challenge me with
making more ‘native’ sketches than what we have today”.

Somewhat related to the findings on shared understanding and
shared language across professional groups (Section 4.3), and ways of
working (Section 4.2), a quote by NB11, a tech lead, illustrates a culture
of helping each other understand to reach agreements: “When we
disagree, it is more about what is the right direction [for the product]. I could,
of course, use technical jargon that would be hard to understand, but that is
not what our discussion is about; it is never so complicated that people don’t
understand what others are talking about. And if so, we just ask questions.”

A second theme illustrated a challenge with a lack of identification
within the product area. Although the intention was to gather teams that
shared goals and make them walk in the same direction and at the same
pace (as explained by NBo4 in Section 4.4), not all teams felt that they
belonged naturally within the borders of the product area. Specifically,
one horizontal platform team did not see their place in the product area,
as their goals were not related to personal banking, but rather to support
the vertically oriented product teams. This made them identify less with
the other teams in the product area. As NB05, a developer, explained: “It
is like I work in a team that is a bit on the side. So, I notice how my interest in
how [the other teams] are organized is a bit low. Because I don’t feel any
particular sense of belonging with them”. Another team member, NB07, a
tester, shared this sentiment regarding how they found it difficult to
relate to and understand what the product area was working with: “I
experience a greater sense of belonging with my team [than with the product
area]. I have a great affinity for my team, and the [product] area is relatively
new. I think I struggle a little to see the whole picture.” These quotes illus-
trate the importance of not only defining shared goals for the product
area but also of working to facilitate so that all teams can find their
place, even with goals that are more indirectly linked to the product
area.

We now turn to discuss how our findings can be interpreted from a
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wider perspective.
5. Discussion

The adoption of Software Product Management (SPM) is becoming
increasingly prevalent, with industry leaders such as Google and
Microsoft employing this practice. However, implementing SPM in
large-scale environments presents significant challenges due to the size
and complexity that characterize large-scale settings. This paper has
explored how SPM plays out in practice in two fintech organizations,
utilizing the concept of social capital as our analytical framework and
research focus. As our findings demonstrate, the three different di-
mensions of social capital - structural, cognitive and relational - are
interconnected through different themes that sometimes overlap be-
tween the dimensions (see Fig. 1). For instance, themes such as goals,
identification, and trust were crucial to more than one of the di-
mensions. Research consistently shows that high-quality relationships
and efficient navigation across organizational networks are pivotal for
efficient collaboration in large-scale settings [22,27,30], and our find-
ings point to that social capital, and its three key dimensions, play a
crucial role in driving product success in large-scale agile organizations.
The fintech domain is particularly interesting in this regard because of
the complexity involved with shifting to a more customer-centric
approach, experimenting with new products, managing outdated tech-
nology, meeting strict compliance requirements, and simultaneously
conducting an agile transformation of the whole organization [2]. To
discuss our findings, we will now return to our RQ: What is the role of
social capital in large-scale agile SPM?

Our findings from the two cases highlight the critical role of social
capital throughout the organization. Successfully implementing SPM in
large, complex, software-intensive organizations requires navigating
networks and cultivating positive relationships across all levels of
operation—within teams, across teams, and, depending on the organi-
zation’s scale, between product areas and departments. We found that
building social capital also beyond the organization to the external level
is necessary for SPM’s success.

Previous research on large-scale agile has similarly emphasized the
importance of different operational levels, from the team level [25,46]
and product area levels [6,53] to the organizational level [7,43] as well
as the external level [35,38]. Accordingly, the following discussion is
structured in four parts, where we examine the various facets of each
social capital dimension, illustrating how it operates within and across
these four operational levels within the two large-scale agile organiza-
tions under study.

Our findings show that the structural and cognitive dimensions are
preconditions for the possibility of building relational social capital and
are hence in line with prior research utilizing this lens to study large-
scale software development (e.g., [38]). An example here from Scan-
Bank was how the relations between the product team and the man-
agement, due to regular meetings, had led to a shared understanding of
the team’s product development efforts but resulted in a lack of
anchoring and alignment when these meetings were discontinued, as
described in 4.4.

5.1. Social capital at the product team level

The product team level is where the actual software product devel-
opment happens. This level typically consists of the core development
roles, product owners, and team leaders [44,45]. However, research on
large-scale agile has shown that the product management roles (both PM
and POs) are not necessarily defined within the borders of the devel-
opment team, but can also be placed at the product area or organiza-
tional levels [23,24,27,30]. As described in Section 4.1, the SPM roles
within ScanBank were not consistently defined. In ScanBank, at times, a
PM might also act as a PO and vice versa, and the PM roles were
sometimes considered as part of the product teams and sometimes not.
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At NorBank, the PO and PM titles were also used interchangeably.

While standardizing roles is beneficial for a common understanding
and making knowledge exchange more straightforward (cognitive
dimension), standardizing could also hinder efficiency in large-scale
settings, due to the unique contexts of each product [32,46]. We
found that the setup of product roles and teams depended on the nature
and lifecycle of the product. In other words, the SPM roles need to
correspond to the needs of the product. As alignment is needed to ensure
quality and avoid jeopardizing interdependencies [47], there is no
definitive approach to ensuring role alignment, leaving the question of
how much standardization versus autonomy should be embedded in the
SPM framework and roles [46].

Work mode, coded under ways of working, was highlighted as an
important structural enabler of social capital at the team level, and our
findings shed additional light on the role of physical co-location in
software development. Research on coordination in large-scale agile has
shown that the physical aspect, such as having physical meetings and
on-site coordinator roles, is important [28]. The post-pandemic era,
where people are increasingly working from anywhere, requires an even
better understanding of the role of physical co-location for teams [48].
Despite at times a challenge, particularly regarding central SPM roles
being located far away from developers in ScanBank (see Section 4.1),
teams in both organizations seemed to use digital tools such as Slack
innovatively to bring remote team members “closer” even for agile
practices such as stand-ups.

Related to the cognitive dimension at the team level, goals and
shared understandings were central. Also, for the teams, there were
challenges related to the alignment of prioritization and who held re-
sponsibility for what. While NorBank invested in establishing shared
goals in the product area, not all teams identified with the shared goals.
Teams supporting other teams (i.e., the vertical teams) [8] had different
prioritizations and goals than teams interacting with customers (hori-
zontal teams) [42].

In discussing the role of social capital within teams, Lee et al. [14]
highlight how building social capital is an essential task for team
leaders. This corresponds to our findings, where the central tasks of POs
(in ScanBank) and team leaders (in NorBank) included facilitating the
work environment for their teams, clearing the ground, and shielding
them from external distractions. This is in line with other studies on
team management roles [44,45,49]. Additionally, these roles must also
align their efforts with the network-building responsibilities of PMs,
thereby acting as boundary-spanning agents [27,50]. The relational
dimension emphasized how PMs and POs connected different roles and
knowledge areas related to the product, even without possessing all the
expertise themselves. This aligns with Bass’s [27] findings on the PO role
in large-scale agile environments.

Building on this, product team members (i.e., data and engineering
roles) further supported social capital development by fostering cogni-
tive capital within the team. Specifically, they adapted their communi-
cation styles to bridge differences in expertise, ensuring a shared
understanding across professional boundaries. This type of communi-
cation adjustment is noted in other studies (e.g., [44]), but our findings
highlight the importance of adjusting from a social capital perspective.

5.2. Social capital at the product area level

Moving to the product area level, most clearly illustrated by the
NorBank case, our findings show that a product area can be understood
as a distinct organizational level [17] and that social capital at the
product area level is related to the team configuration within the area.
Research has shown that coordination can become problematic in very
large development settings because when the number of teams in-
creases, so do both system complexity and inter-team dependencies [28,
47]. This can make it more difficult to obtain and maintain shared un-
derstandings related to goals and prioritizations beyond the product
team, as related to the cognitive dimension of social capital. Therefore,
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very large-scale development settings require different SPM configura-
tions than smaller settings. Our findings illustrated that at NorBank,
dividing into product areas was a successful approach. In ScanBank, a
much larger bank, the organization contained various configurations of
product areas, both within and across organizational units. This requires
other coordination mechanisms that span not only beyond teams but
also across product areas. In other very large-scale organizations, such as
Spotify, boundary-spanning coordination happens through, for example,
the use of chapters [7] or communities of practice [45].

Also, roles with boundary-spanning responsibilities, such as the
product managers, product owners, and tech leaders at NorBank, oper-
ated at the product area level. Related to the structural dimension of
social capital, such boundary-spanning roles can be particularly
important to connect the remote parts of organizational networks [51].
A study of knowledge networks in large-scale software development
showed that teams with larger networks were able to communicate more
efficiently across the organization [22]. In line with this, our findings
from ScanBank show that a central PM skill is knowing how to utilize
one’s organizational network efficiently.

At NorBank, in terms of social capital, the product area organization
form enabled information sharing and communication (structural cap-
ital) intended to support shared goals and shared understandings of
common themes (cognitive capital) that would increase development
speed and product delivery. A common understanding of the re-
sponsibility and function of each team made knowledge exchange be-
tween teams more effective. Moreover, being organized into a product
area made it possible to build relations and develop a culture of
knowledge-sharing and trust within and across teams (relational capi-
tal). However, at NorBank, one platform team felt a lower sense of
belonging within the area, which made the team members less inter-
ested in the other teams. Platform teams are important in any large-scale
setup because they provide important services to the product teams,
thereby supporting product delivery even though their goals are not
necessarily directly shared with the other teams in the product area [9,
29]. As such, our findings illustrate the importance of working to
strengthen the sense of belonging by focusing on each team’s purpose in
a wider sense.

5.3. Social capital at the organizational level

Whereas the product area level was an organizational priority for
NorBank’s SPM efforts, the organizational level was paramount to
ScanBank’s approach to SPM. As our findings show, successfully estab-
lishing and maneuvering social ties between organizational areas was
central to growing social capital in the organization to achieve a clear
product direction, which ultimately would lead to product success.
These points correspond to previous research, for instance, Springer
et al. [9], whose study underlines the importance of shared un-
derstandings of roles and goals: If goals frequently change, SPM roles
struggle with unclear and conflicting prioritizations.

Although our analysis revealed that several themes across the three
dimensions of social capital were relevant at the organizational level, we
found especially shared understandings (cognitive dimension), roles
(structural dimension), and goals (structural and cognitive dimensions)
to be crucial themes here. For instance, collaboration across the orga-
nization requires aligning and synchronizing different product areas
around common goals and understandings, while maintaining a clear
understanding of role responsibilities. One possible pitfall and threat to
social capital, as mentioned by several PMs, was that if aligning roles,
goals, and understandings was not done successfully on the organiza-
tional level, different product areas would end up competing rather than
uniting around similar organizational objectives. Limited alignment at an
organizational level in large-scale SPM contexts, as Randolph et al. [39]
suggest, means needing to direct focus toward sustained cooperation
among competing priorities, requiring cultivating network legitimacy,
trust, and resilience. These elements correspond to the cognitive,
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relational, and structural dimensions of social capital that are essential
for what the authors label "technology-enabled coopetition networks”,
likely relevant to many different large-scale SPM contexts, including
NorBank and ScanBank.

Whereas the role usually in charge of the relational connections on
the team level is the Product Owner (ScanBank) or team leader (Nor-
Bank) (see Section 3.1), we found that the role responsible for linking
product and team needs to other areas and organizational units was
usually the product manager (PM). All ScanBank PMs talked about the
importance and effort required to maneuver organizational networks. It
was even underlined that knowing who to talk to and how to talk to them
could compensate for a limited domain or technical knowledge. Hence,
PMs were largely responsible for creating the social capital connected to
establishing and maintaining relations (relational dimension) at the
organizational level of operation. This corresponds to the findings of
Smite et al. [22], who emphasize that social capital in large-scale en-
vironments depends on a well-established communication
infrastructure.

It can be argued, thus, that PMs take on the primary responsibility for
cultivating social capital across organizational areas on behalf of the
team. This is also in line with previous research regarding social capital
in agile settings [15]. These findings can however be said to contrast
with the findings of Wohlin et al. [16], who highlighted that "a combi-
nation of expertise and experience" was the most central trait for those
involved in software development in complex agile environments. We
found that creating relational bonds across the organization was an
additional - if not the main — enabler for successful SPM performance in
large-scale agile.

5.4. Social capital at the external level

Two elements at this level are — or about to become - key for suc-
cessful and insightful SPM. The first is the customer, an obvious but
oftentimes obscure element in product development. The other element
is data, which is essential in SPM because it enables teams to use the
right metrics, uncover valuable insights, and ultimately build a product
that truly meets user needs [24,33,34]. Although “data” is an abstract
term that is arguably also situated at the other levels, we first and
foremost connect it with existing and potential customers and oppor-
tunities beyond the organizational level.

Establishing relations with customers and creating shared un-
derstandings from data-driven insights were clear SPM goals for both
banks we studied, and were seen as efforts that would create instant
value. These aspects are connected to the themes of establishing and
maintaining relations (relational dimension) and shared understandings
(cognitive dimension). Knowing how to go about gaining customer in-
sights and leveraging data in the best way, however, was hard to
determine for both NorBank and ScanBank. This corresponds to recent
SPM research: In studying the most common hurdles of SPM, Springer
et al. [9] found that difficulty in determining the true value of one’s
product efforts was central to product success. Moreover, in the fintech
sector, these challenges are intensified by strict regulatory requirements,
which shape how customer data can be collected, analyzed, and utilized
in product management decisions [1].

Olsson and Bosch [33] show that data-driven ways of working both
challenge and enhance product management practices by increasing the
effectiveness of SPM efforts significantly, and it is one of the emerging
SPM trends described in 2.1. This also holds for social capital in
large-scale SPM; data can enable social capital by fostering shared un-
derstanding and collaboration, but it can also challenge it by creating
information silos or misalignments across teams. A central aspect here,
however, is that SPM teams have incorporated roles that can handle
leveraging data as part of their work. Sourcing knowledge about data
was seen as a primary responsibility of PMs and POs in the studied
banks. Hence, connecting various roles and knowledge areas related to
the product without necessarily possessing all this expertise themselves
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was central in their product thinking, pointing to the importance of
establishing and maintaining relations also in the quest for becoming
more data-driven. This finding thus extends the work of Bass [27], which
focuses primarily on the PO role in large-scale agile settings.

5.5. Practical implications

The following practical recommendations outline how companies
and professionals can foster productive SPM environments where teams
can thrive, maintain customer focus, and drive product innovation in
complex agile organizational contexts.

e Empower product managers and product owners as “boundary-span-
ners”. We found that PMs and POs play a critical role in bridging
various operational levels and aligning teams on priorities. There-
fore, companies need to define boundary-spanning as part of the PM
and PO roles and provide networking and stakeholder management
training.

Clarify and operationalize roles in large-scale product management. Our
study of the two companies shows that unclear or overlapping roles
can hinder collaboration and reduce structural social capital. Orga-
nizations should invest in explicit definitions of SPM roles and ensure
that responsibilities are understood across teams. However, there is a
tension between standardization and autonomy [46,47], as the roles
and processes need to be adapted to a specific product or sub-project.
People in SPM roles need to rely on their network to reduce friction
and promote efficient decision-making.

Relational expectations in leadership roles should be made explicit. Our
findings show that PMs and POs, particularly in ScanBank, carry
substantial relational responsibilities, such as shielding teams from
organizational noise and managing inter-team dependencies. While
these practices foster social capital, they also contribute to cognitive
and emotional strain. Similar dynamics in NorBank highlight how
cultural norms of collaboration and challenge require sustained
interpersonal effort. These relational demands are often implicit and
unsupported. Organizations should therefore recognize this aspect of
leadership in the design and evaluation of product management
roles.

5.6. Vision for the future of research on large-scale agile and social
capital

Agile software development methods were originally designed for
small, co-located development teams, but are increasingly being applied
in broader and more complex contexts, such as large-scale fintech en-
vironments. Methods designed for individual teams of five to nine de-
velopers have now been adapted for use in projects involving tens of
teams and hundreds of developers, integrating with numerous existing
systems and impacting hundreds of thousands of users [52].

In fintech, agile methodologies are adopted to increase adaptability
and maintain a competitive edge. However, agility alone is not enough;
a robust software product management (SPM) function is needed to
define and prioritize product features and navigate conflicting priorities.
Currently, three trends, described in Section 2.1, are shaping SPM
practices in large-scale agile organizations: The emergence of new ways
to structure teams and work processes [8], the expansion of SPM beyond
the software development department [2,3], and the adoption of new
technical solutions like data-driven product development and AI [33].

Our research shows that social capital plays a crucial role in shaping
and improving collaboration, facilitating information flow, and driving
product success in large-scale agile organizations. However, further
research is needed in the following areas:

1. Balancing standardization and autonomy in SPM roles and
processes: Future research should investigate the balance between
role standardization and autonomy within large-scale agile
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organizations through the lens of social capital. This research could
help determine the optimal level of standardization needed to sup-
port collaboration without undermining flexibility and adaptability.

2. The role of Al in building social capital for agile SPM: We found
that having a data-driven approach to product development is key.
We also know that the case companies have started using Al tools like
Microsoft and GitHub Copilot. However, the impact of Al on social
capital in large-scale agile settings remains unclear, and Al has not
yet become a common component of NorBank or ScanBank’s SPM
efforts. Future research should examine the socio-technical dynamics
of incorporating Al into social capital-building practices: Could Al
act as a participant in social networks, or might it weaken social
capital as people increasingly interact with AI rather than each
other?

3. Impact of physical and digital co-location on social capital:
Several respondents described physical presence as fostering
collaboration. In hybrid work environments, like in NorBank and
ScanBank, more detailed studies are needed to explore how physical
and digital co-location affect social capital within large-scale agile
product development. Understanding these dynamics could be crit-
ical in designing environments that support effective collaboration,
whether remote or on-site.

5.7. Limitations

In this section, we evaluate the study against the four criteria for
assessing the trustworthiness of naturalistic inquiries [53], which are
suitable for qualitative research.

First, credibility refers to the «fit» between the data and the study’s
representation of them. Some potential issues here include how well the
theoretical framework represents the data, and the fact that the data was
collected in two rounds. For the first point, we believe that Nahapiet and
Goshal’s framework was a good choice of theoretical lens for addressing
our research question, and that the findings, as presented in chapter 4,
show that these analytical categories were suitable for our data. For the
second point, we studied two large-scale fintech organizations that
differed in size, organizational structure, and SPM configurations, as
described in Section 3. Due to these differences, we interviewed
different roles across the two cases. These differences may have influ-
enced, for instance, the types of challenges reported. Despite these dif-
ferences, we believe that collecting data from two cases, albeit with a
time lag and slight variations in the semi-structured interview guide,
provided a deeper understanding of the research topic, which contrib-
utes to the credibility of our study, compared to having only one
research case.

The credibility criterion also extends to whether the data collection
methods provided appropriate data. The study mainly relied on in-
terviews, which gave us in-depth insights but also brought some limi-
tations. People’s views can be subjective, and their responses might be
influenced by personal biases or how they want to be perceived. To
balance this, we included strategic documents and observations of team
meetings, which helped us understand the broader context of what we
learned from the interviews. Further, we have verified our case
description and our findings with the company representatives, who
have acknowledged that our interpretation concerning social capital and
SPM is accurate.

Second, transferability relates to the generalizability of the findings,
to the extent that readers can evaluate the applicability to their own
settings. Although our findings cannot generalize to all settings, we have
strived to provide thick descriptions from both case contexts with the
aim that other large-scale fintech organizations can compare with their
own contexts. However, it may be challenging to apply these findings
directly to other industries or regions where practices and cultures might
differ.

Third, a logical, clearly documented, and traceable research process
is required to establish the dependability of the research. Fourth, and
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related, confirmability refers to the extent to which the interpretations
and findings are clearly described such that readers can understand how
the conclusions have been reached. In response to these two criteria, we
have strived to be as transparent as possible, clearly explaining the data
collection and analytical steps, and providing examples of the coding
sheet and interview guides as explained in Section 3.

6. Conclusion

Our study has highlighted that building social capital in large-scale
software product management (SPM) requires a combination of skills,
resources, and individual personalities: It’s not only about having access
to networks but also about how effectively people engage with and
maintain those relationships [36]. We have pinpointed how social
capital is actively built and the goals it serves within large-scale agile
environments, particularly in enhancing coordination, communication,
and decision-making at different operational levels, providing both
implications for practice and future research on large-scale agile SPM.

The focus on relationships across organizational boundaries em-
phasizes that social capital extends beyond individual product man-
agement teams, and even beyond organizational borders. For key SPM
roles, fostering strong relationships across such boundaries is crucial to
managing dependencies between products or actors and aligning work
towards shared objectives. These connections allow them to respond
flexibly to complex challenges, promote knowledge sharing, and drive
alignment across the organization.

Our findings suggest that the value of social capital lies not only in
immediate project success but also in building a resilient network that
supports continuous improvement and adaptability in product devel-
opment by incorporating, for example, data-driven initiatives. By sup-
porting the development of social networks and informal connections,
such as through facilitating Communities of Practice (CoPs) or informal
knowledge-sharing sessions, organizations can help agile product teams
better navigate the challenges of scale, contributing to improved out-
comes and a more collaborative culture.

In sum, social capital is a critical asset in large-scale agile SPM, and
as we have shown, by providing a model for how the social capital
factors of agile SPM can be conceptualized in three different dimensions
[12], a useful framework for studying the socio-technical nuances of
SPM in a large-scale setting, which, ultimately, are grounded in princi-
ples of agile methodologies.
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