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Abstract
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ISBN 978-952-412-370-9, ISBN 978-952-412-371-6 (PDF), ISSN 1456-4491 (Print),
ISSN 2814-5518 (Online)

The rise of hybrid work, where employees work from diverse locations and with varying
schedules, has introduced practical challenges for agile organizations and teams. This dis-
sertation investigates how the shift from remote to hybrid work has influenced companies
and teams within agile software development environments since the Covid-19 pandemic.
The research aims to map the current state of the literature on the topic, and to explore or-
ganizational policies, team work arrangements and workspaces, and recurring meetings.
The dissertation combines a systematic mapping of existing literature with empirical stud-
ies, including conceptual modeling and three exploratory case studies. Primary data were
collected through 49 semi-structured interviews with participants from ten companies and
analyzed using thematic analysis.

The results reveal a lack of empirical studies on hybrid work in agile software develop-
ment and introduce a conceptual model and team typology that capture the complexity of
software teams’ hybrid work arrangements. The findings also reveal how agile compa-
nies and teams have evolved their policies and work arrangements post-pandemic into a
diverse spectrum, ranging from fully flexible to more structured and aligned approaches.
In addition, the findings highlight that seating systems can impact agile team workspaces
and collaboration, and the importance of aligning the format of recurring meetings with
their intent.

The dissertation proposes future directions for research, including exploring the topic
across diverse cultural and regional contexts, and from people and product-related per-
spectives. For practitioners, it emphasizes that policies for hybrid work should be context-
sensitive, and that free seating and check-in systems can improve space efficiency but
may hinder collaboration if not aligned with team office presence. It also highlights the
importance of selecting meeting formats based on intent, recommending remote for in-
formation sharing presentations and in-person for brainstorming, active discussions, and
social bonding.

Keywords: hybrid work, agile software development, software team, policy, work ar-
rangement, workspace, meeting, case study, systematic mapping study, thematic analysis
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1 Introduction

1.1 Background and research motivation

Agile software development is currently the most widely adopted methodology in the in-
dustry (Digital.ai, 2023). Its global prevalence stems from the Agile Manifesto (K. Beck
et al., 2001), which uni ed various lightweight development approaches and sparked a
movement toward more adaptive practices (Hohl et al., 2018). The manifesto emphasizes
values such as “individuals and interactions over processes and tools” and “responding
to change over following a plan” (K. Beck et al., 2001), values that continue to shape the
development of software across diverse organizational contexts. Historically, agile soft-
ware development has depended on traditional collocated teams (Scrum Pattern Group,
n.d.) to facilitate rapid communication, iterative feedback, and collaborative problem-
solving (Dingsgyr et al., 2012). This supported practices such as the daily stand-up and
the use of shared physical artifacts like task boards (Stray, Sjgberg, and Dyba, 2016).

However, when the Covid-19 pandemic accelerated the shift to remote work, the software
industry was forced to transition rapidly to work from home (Smite, Moe, Klotins, et al.,
2023). Contrary to initial concerns, and despite initial challenges encountered, software
professionals adapted swiftly, and many developers reported minimal disruption to their
work ows (Oliveira Jr et al., 2020; Russo et al., 2021). These unexpectedly positive ex-
periences, combined with investments in remote work infrastructure, led many employees
in the software industry to reconsider the necessity of returning to traditional of ce en-
vironments (Smite, Moe, Hildrum, et al., 2023), as well as outside the industry (Barrero,
Bloom, and Davis, 2021), leading to a rise in hybrid work, where employees alternate
between working in the of ce and at home.

Hybrid work has, in the post-pandemic period, become mainstream, and many organiza-
tions are now experimenting with new policies and hybrid work models to balance em-
ployee autonomy with operational needs (Guggenberger et al., 2023). This transition has
created an urgent need to understand how agile methodologies, which originally relied on
synchronous, in-person collaboration, can be adapted to hybrid settings.

Despite the growing prevalence of hybrid work, academic research on its intersection
with agile software development remains limited. Most existing studies were conducted
during the pandemic, and focused on the forced work from home scenario. These stud-
ies primarily address developer productivity and well-being (Neumann, Bogdanov, and
Sager, 2022; Smite, Moe, Klotins, et al., 2023; Cucolag and Russo, 2023), and speci ¢
technical practices, such as remote pair programming (Smith et al., 2023), rather than the
broader implications of hybrid work. There is a notable lack of empirical studies exam-
ining how agile teams navigate hybrid settings, particularly in terms of work location,
scheduling, and team alignment.
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In addition, traditional categorizations of software teams as either collocated or virtual
(Smite, Kuhrmann, and Keil, 2014) are no longer suf cient to describe the complexity
of teams' hybrid work arrangements. This complicates the design and organization of
agile practices, like agile meetings, raising questions about how to maintain agility and
team collaboration in such evolving contexts. Furthermore, the role of the physical of ce
and the workspace of teams have received limited attention, despite their central role
in enabling collaboration and agile practices. Without a clearer understanding of these
evolving dynamics in hybrid work, organizations risk misalignment between their policies
and the needs of agile teams.

1.2 Research problem and questions

The rise of hybrid work, where employees work from diverse locations and with varying
schedules, has introduced practical challenges for agile organizations and teams that need
to be addressed. This limits the ability of software development organizations to support
agile teams effectively, optimize meeting practices, and design of ce workspaces that
meet evolving needs. In this dissertation, | aim to study the research problem: “How
has the shift from remote to hybrid work in uenced companies and teams within agile
software development environments since the Covid-19 pandemic?”

| address the research problem by answering ve research questions:

RQ1: To what extent has hybrid work in agile software development been studied, and
what is the scope and distribution of existing literature across geographical regions and
research perspectives?

RQ2: How have the organizational policies of agile companies regarding hybrid work
evolved during and after the Covid-19 pandemic?

RQ3: How can the hybrid work arrangements of agile software teams be characterized,
and how have these arrangements evolved during and after the Covid-19 pandemic?

RQ4: How do free seating and check-in systems affect the workspaces of agile software
teams in hybrid work?

RQ5: How are recurring meetings organized for and in uenced by hybrid work in agile
software development?

1.3 Research aim and impact

This dissertation aims to unveil how the shift from remote to hybrid work has in uenced
companies and teams within agile software development environments since the Covid-19
pandemic. The research objectives are limited to the exploration of agile organizational
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policies, team work arrangements and workspaces, and recurring meetings. The research
also aims to map the current state of academic research on the topic of hybrid work in
agile software development. To address these research objectives, | collected four qual-
itative data sets and approached them via an inductive conceptual analysis and typology
development approach, a systematic mapping study, and thematic analysis.

My research offers insights into hybrid work in agile software development for both re-
searchers and practitioners. | introduce a conceptual model and team typology of hybrid
work arrangements of software teams that captures their complexity, and identify gaps
in existing literature on the topic, particularly the lack of empirical studies and limited
focus on people and product perspectives. Furthermore, | show how agile companies and
teams have post-pandemic evolved their policies and work arrangements into a diverse
spectrum, ranging from fully exible to more structured and aligned approaches. | also
highlight the impact of free seating and check-ins systems, showing that while they can
support of ce space ef ciency, they can also hinder collaboration if not aligned with team
of ce attendance and distribution. Finally, | demonstrate how recurring meeting formats
in hybrid work are best determined by intent, with in-person meetings preferred for brain-
storming, active discussions, and to promote social bonding. Remote formats work well
for sharing information via presentations, and hybrid formats can accommodate diverse
participation needs.

1.4 Dissertation structure

The structure of this dissertation is as follows: The literature review in chapter 2 presents
related and relevant studies. | then present the research problem and methodology in
chapter 3, including the connection between the publications and the research questions,
the research design, and the methods. An overview of the publications is presented in
chapter 4, and the results for each research question are reported in chapter 5. The key
ndings are discussed in chapter 6, along with the implications for practice, threats to
validity, and limitations. The conclusions are reported in chapter 7, which includes a
summary of the results and research contributions of the dissertation, as well as directions
for future research. Finally, | provide an appendix with the publications referred to in this
dissertation.
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2 Literature review

In this chapter, | review literature related to the dissertation. First, | introduce the vari-
ous de nitions of hybrid work. | then review empirical research on remote and hybrid
work in agile software development, related to the four main subjects in this dissertation:
organizational policies, team work arrangements, team workspaces, and meetings.

2.1 Hybrid work de nitions

The concept of hybrid work emerged in the 1990s in seminal studies on telecommut-
ing and the early use of information and communication technologies to support remote
work and virtual organizations. One of the earliest conceptualizations came from Halford
(2005), who described “hybrid workspaces” as a combination of organizational and do-

mestic environments mediated through cyberspace. This framing highlighted how digital
technologies could enable employees to work outside the traditional of ce, for example

from home, while still participating in the organizational workspaces.

After the Covid-19 pandemic and the forced work from home scenario imposed by re-
strictions and lockdowns (Smite, Moe, Klotins, et al., 2023), hybrid work swiftly be-
came a popular umbrella label attributed to various work-related terms. For example, Fa-
yard, Weeks, and Khan (2021) de ned it as the movement of employees between a home
workspace and an of ce building, in what they termed the “hybrid of ce”. In contrast,
Google Workspace experts (Setty, 2021) and human resource expert Professor Gratton
(2021) de ned hybrid work in relation to exibility around an employee's work location

or their work hours, or both.

In software development, hybrid work has been de ned more recently as a setting where
“some team members work mostly or completely from home, others mostly or completely
from the traditional of ce, and others in some combination of the two—not quite dis-
tributed and not quite collocated but, rather, individuals working from anywhere and
touching base with the of ce intermittently (Conboy et al., 2023).” This de nition re-
ects the diverse nature of hybrid work, where software professionals work from various
locations and connect with the of ce periodically, but does not re ect work schedules or
team level arrangements around of ce co-presence, or how work locations are mandated
at the policy level of organizations. The terminology and vocabulary around these aspects
are deconstructed, characterized, and de ned through the research contributions of this
dissertation.

2.2 Organizational policies and team work arrangements

During the pandemic, remote work, or work from home, became the norm across organi-
zations, due to widespread lock-downs and social distancing requirements. This shift was
investigated in studies of agile software development such as Agren, Knoph, and Bernts-
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son Svensson (2022), Cucolas and Russo (2023), and Mdller et al. (2023), which high-
light how remote work was adopted or forced at the organizational level as a necessary
response to public health measures. While remote work dominated the early pandemic
period, some companies and teams began experimenting with hybrid work arrangements.
For example, Smith et al. (2023) reported early instances of such experimentation in one
agile organization, where some of the employees alternated between working remotely
and in-person.

As the pandemic subsided, and health concerns lessened, more organizations experi-
mented with hybrid work policies and team work arrangements, as reported for instance
in the work of Sporsem and Moe (2022) where a Norwegian agile company opened their
of ces in the fall of 2021, but dictated in their guidelines that the software teams should
decide how and where to execute their work. In accordance with this guideline, one of the
two teams investigated (Sporsem and Moe, 2022) typically worked from the of ce two to
three days a week, apart from a few members who never came to the of ce. The second
team was split between two cities, and three members from one city were mostly present
at the of ce, while those in the other city rarely showed up.

In response to the evolving situation, organizations adopted various workplace policies
to manage team collaboration and location exibility. Some agile organizations imple-
mented exible work policies, which allowed employees to choose their work location
based on personal preferences. Research by Souza Santos, Adisaputri, and Ralph (2023),
Neumann, Habibpour, et al. (2022), Kemell and Saarikallio (2023), and de Andrade et
al. (2024) explored organizations with such policies. Interestingly, Smite, Tkalich, et al.
(2025) reported that one company with a exible policy experienced unexpectedly high

of ce attendance, suggesting that exibility does not always lead to a preference for re-
mote work.

In contrast, some companies adopted much more structured policy models. For instance,
in the multinational corporation where Z. Wang et al. (2022) conducted a co-design re-
search study on the hybrid work experience of software development teams, guidelines
were created post-pandemic that established Mondays, Tuesdays, and Fridays as desig-
nated of ce days primarily reserved for collaborative in-person work, while Wednesdays
and Thursdays were designated remote work days for focused standalone work sessions.
Another example of a very structured hybrid work policy is provided by a participant

in the study conducted by Canedo et al. (2023), where the work days in one organization
were rotated throughout the week so that agile team members had at least one day to work
from home, while ensuring the of ce was not left empty. In addition, two team members
with similar roles were not permitted to work from home on the same day of the week in
that organization (Canedo et al., 2023).

Other organizations implemented policies which provided some structure, such as requir-
ing a certain amount of of ce presence in terms of a percentage of time, or a specic
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amount of days per week, while still permitting some exibility. For instance, in one of
the companies investigated by Smite and Moe (2022), the hybrid work policy permitted
employees to work from home two to three days per week, while in another company
the policy required employees to work from the of ce a minimum of 50% of the calen-
dar year. Similar post-pandemic hybrid work policies are also reported by Smite, Moe,
Tkalich, et al. (2022) and Moe, Stray, et al. (2023), where software developers could
spend two days working at home, and three days at the of ce.

Moreover, the decisions around work location were in other companies left to the dis-
cretion of the agile software teams, similar to the previously discussed guidelines in the
Norwegian company investigated by Sporsem and Moe (2022). Post-pandemic, the soft-
ware teams investigated by Liu, Stray, and Sporsem (2023) were permitted to design their
own approach to hybrid work, due to a high degree of autonomy. Similarly, when of ces
rst reopened in Norway, the software teams investigated by Molléri and Mohagheghi
(2024) were allowed to decide how to handle the mix of work from home and work
from the of ce, as the company did not initially have experience with work from home

at a large scale. Another example is provided by Bablo, Marcinkowski, and Przybylek
(2023), where work from the of ce was proposed for one day per week, but the decision
on the chosen day was left to the teams and resulted from their needs at a given time.

Historically, software development teams have been categorized into two main types: tra-
ditional collocated teams (Scrum Pattern Group, n.d.), where members work in the same
physical location, and more recent geographically dispersed, or “virtual' teams (Smite,
Kuhrmann, and Keil, 2014). This categorization has allowed for the design of practices
for teams sharing the same physical space, such as pair programming (Hannay et al.,
2009), and has helped researchers explore the impact of geographical, temporal, linguis-
tic, and cultural differences on globally dispersed teams (Herbsleb et al., 2001; Noll,
Beecham, and Richardson, 2011). However, since the pandemic, new types of software
team work arrangements are surfacing that do not conform to these two categories.

While there is growing interest in post-pandemic experimentation with team work ar-
rangements and some studies do report on this aspect of hybrid work (e.g., Z. Wang et
al., 2022; Bablo, Marcinkowski, and Przybylek, 2023), few studies focus speci cally
on the alignment of teams in their of ce co-presence. For example, Moe, Ulsaker, et
al. (2024) explored the post-pandemic of ce co-presence patterns of 17 agile teams in
a large telecommunications company and their ndings showed signi cant variation in

of ce co-presence practices. While some teams coordinated their of ce attendance to en-
sure in-person interaction, others had fragmented patterns with smaller subgroups attend-
ing the of ce simultaneously, and the remaining members rarely interacting in-person.
Based on their ndings, the authors emphasize that a high average of ce presence does
not necessarily result in frequent team interactions, and they caution against the mistaken
assumption that good average attendance levels guarantee regular in-person engagement
(Moe, Ulsaker, et al., 2024).
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Additionally, while the previously discussed studies have documented the organizational
hybrid work policies post-pandemic, detailed accounts of how these policies developed
over time are relatively rare. For instance, Molléri and Mohagheghi (2024) report that af-
ter the of ces initially reopened post-pandemic, hybrid work guidelines were established
based on four core principles, with each department granted the exibility to incorporate
the principles in a way that suited their work. Similarly, in Moe, Stray, et al. (2023) the
hybrid work policy was changed from three days per week at the of ce, to a minimum
of 50% of ce presence, after internal discussions in the company. This dissertation ad-
dresses these gaps in research by examining the evolution of hybrid work policies and
team work arrangements over time, providing empirical insights into the adaptation and
implementation of policies, and how the team work location, schedule, and alignment has
evolved across different organizational contexts.

2.3 Team workspaces

When societies reopened after the pandemic, a unique opportunity emerged that allowed
organizations to revisit, redesign, and challenge assumptions about the characteristics of
the optimal work environment and the role of physical of ce spaces (Boland et al., 2020).
This prompted considerations on whether to maintain, expand, reduce, or decentralize
existing of ce workspaces (Hensher, Wei, and M. J. Beck, 2023), and companies began
experimenting with of ce redesigns to meet the evolving needs of their employees. These
efforts included, for example, repurposing the of ce spaces into collaborative hubs used
primarily for team gatherings and in-person collaboration, rather than daily individual
work (Vasel, 2020), aligning with trends noted by researchers such as Fayard, Weeks, and
Khan (2021).

Despite the growing interest, there is still a limited body of research speci cally exam-
ining these recent changes in of ce workspace design and usage. Some notable studies
include Hensher, Wei, and M. J. Beck (2023), Appel-Meulenbroek et al. (2022), and
Maier et al. (2022). Even fewer studies explore these developments in the context of ag-
ile software development. One such study is by Smite, Moe, Tkalich, et al. (2022), who
investigated employee of ce attendance during and after the pandemic in two agile soft-
ware companies with hybrid work policies. Their ndings revealed that of ce occupancy
dropped below 50% after autumn 2021, resulting in half-empty of ce spaces. The authors
discuss the potential implications of this trend, such as downsizing or repurposing of ce
areas, and propose practical solutions like hot-desking, staggered shifts for of ce work,
or leasing unused of ce space on days with low attendance (Smite, Moe, Tkalich, et al.,
2022).

However, solutions like free seating systems and hot-desking have also been shown to
pose challenges for employees in hybrid work. For instance, when employees are unable
to anticipate where and when their colleagues will be present at the of ce due to free
seating systems, it can create instability and unpredictability (Duckert and Bjgrn, 2025).
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In addition, at the team level, when members were sitting several meters apart at the of ce,
they used digital tools as if they were remote during meetings, without leveraging their
physical proximity for more natural, in-person collaboration (Duckert and Bjgrn, 2025).
These observations illustrate how the actual use of of ce space can sometimes hinder
collaboration rather than support it.

One strategy used to address these challenges at the team level is reported by Moe, Stray,
et al. (2023), where an agile company introduced team zones with free seating to optimize
of ce space while still maintaining team identity. Employee surveys showed that 78% of
employees preferred xed zones for teams, indicating the importance of spatial proximity
for collaboration. Overall, these insights underscore the importance of thoughtful of ce
planning and design in hybrid work, and are further discussed in relation to the results
and ndings of this dissertation concerning seating systems and agile team workspaces.

2.4 Meetings in agile

Typically, communication in agile software development is based both on ad hoc com-
munication and on regular meetings, such as daily stand-up meetings (Stray, Sjgberg, and
Dyba, 2016; Stray, Moe, and Sjoberg, 2020). Agile meetings, and in particular the daily
stand-up, played a critical role in maintaining team cohesion in remote work during the
pandemic. The daily meetings were not only used to update team members on progress,
but also served as a vital mechanism for preserving the feeling of working together as a
team (Agren, Knoph, and Berntsson Svensson, 2022).

To better accommodate remote work the daily meetings were in some cases adjusted, with
changes implemented in their duration and scheduling. For instance, some scrum teams
shortened the daily meeting and scheduled it at times that were most convenient for team
members, allowing for more exibility in their routines (Gama and Simdes, 2022). In
contrast, other teams extended the length of daily meetings to allow for more thorough
updates and discussions, re ecting the need for deeper engagement in the absence of
informal in-person communication (Matos and Franca, 2022). In addition, innovative for-
mats for daily meetings emerged as teams adapted to remote environments. For instance,
one team replaced traditional verbal daily stand-ups with a written format in Slack, so
team members could share their status reports at their convenience (Stray, Moe, Vedal,
etal., 2022).

Teams also modi ed other agile meetings (Gama and Simdes, 2022; Matos and Francga,
2022; Cucolas and Russo, 2023), such as moving sprint retrospectives to more convenient
times. Several studies showed that in general, more meetings were deemed necessary
to address communication challenges in remote work during the pandemic (Mendonca
et al., 2020; Tanner and Naidoo, 2021; Agren, Knoph, and Berntsson Svensson, 2022;
Souza Santos and Ralph, 2022). While this strategy was useful in some cases, others
found it necessary to implement time for focused and uninterrupted work, by for example
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scheduling speci ¢ days where no meetings were held (Muller et al., 2023; Reunamaki
and Fey, 2023). Similarly, one concrete strategy which was said to improve productivity,
was the reduction of unnecessary meetings (MareksWé, and Dabrowski, 2021).

Overall, these changes re ect a broader shift toward more deliberate and organized com-
munication strategies in remote agile teams, which in turn can provide valuable insights
for hybrid work settings, which may require similar adaptations, or potentially even adap-
tations that are more complex. When considering the future of work, more recent hybrid
work settings where some team members are working from an of ce, and others work
from home or remote, has introduced new communication challenges, such as unequal
access to formal or spontaneous communication, which were more uniformly absent in
full remote work during the pandemic.

For instance, Stray, Moe, and Semsgy (2025) found that hybrid meetings often suffer
from asymmetric participation, with remote attendees engaging signi cantly less than
their counterparts who were at the of ce. Technical issues such as poor sound quality
and connection delays hindered remote participation. Social factors also played a role,
with remote attendees struggling to enter conversations and missing non-verbal cues, and
being excluded from informal pre- and post-meeting discussions. These asymmetries
were especially problematic in hybrid meetings that lacked a clear speaking order, and
for newly onboarded team members who bene ted more from in-person communication.
Regarding more concrete strategies to address the challenges of hybrid meetings, and the
daily stand-up meeting in particular, Buyukguzel and Mitchell (2023) and Buyukguzel
and Balaman (2023) found that attendees could maintain work ow continuity by adapting
to disruptions and co-constructing shared spaces, for example, by ensuring visibility and
audibility for remote attendees.

Hybrid meetings were also found by Z. Wang et al. (2022) to defeat the purpose of of ce
work hours for agile teams, which should ideally be utilized for in-person collaboration,
and fostering social interaction. Coordinating and leveraging of ce work deliberately,
while limiting the number and frequency of hybrid meetings was recommended as a strat-
egy to avoid this draw-back. Similarly, in their study of "work from anywhere' coordina-
tion strategies, Sporsem and Moe (2022) found that teams avoid lling up their calendars
with meetings during of ce days, to enable collaborative work, so large meetings and
retrospectives were exclusively held on days where all participants worked from home.
Regarding more informal communication in hybrid work, such as unscheduled meetings,
Sporsem, Strand, and Hanssen (2022) showed how virtual rooms, for instance in Zoom
and Discord, could help trigger spontaneous interactions among software team members.
Additionally, small Slack channels with just a few members helped to create a sense of
security, particularly for less experienced developers, which helped them to communi-
cate more, and ask questions they otherwise might not be comfortable asking in larger
channels (Sporsem, Strand, and Hanssen, 2022).
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While the aforementioned studies focus primarily on meetings in remote work and hy-
brid meetings, such as the daily stand-up, as well as informal communication and un-
scheduled meetings, less attention in research has been given to how different types of
recurring meetings in hybrid work are organized and carried out. Thus, this dissertation
aims to provide insights into how a range of recurring meetings in agile environments are
organized to accommodate hybrid work and how hybrid work in turn shapes their format
and practices, thereby contributing to addressing the current scarcity of literature in this
domain.
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3 Research problem and methodology

In this chapter, | present the connections between the publications and the research ques-
tions addressed in this dissertation. | also describe the research design and methods used,
including a timeline of the research activities, and the employed data collection and anal-
ysis methods.

3.1 Research problem and questions

The connections between the ve research questions and the ve publications in this dis-
sertation are presented in Table 3.1. Answering each research question aims to provide
insight on the overall research problem of how the shift from remote to hybrid work in-
uenced companies and teams within agile software development environments since the
Covid-19 pandemic.

Table 3.1: Connections between the research questions and the publications. “3” denotes
that the research question was directly addressed in the publication and “(3)” denotes that
the publication indirectly yielded results related to the research question.

Research question Pub.l  Pub.l Publll  Pub.lV  PubV

RQ1: To what extent has hybrid work in agile software development been 3
studied, and what is the scope and distribution of existing literature across
geographical regions and research perspectives?

RQ2: How have the organizational policies of agile companies regarding hy- 3 3) 3
brid work evolved during and after the Covid-19 pandemic?

RQ3: How can the hybrid work arrangements of agile software teams b& 3 3) 3
characterized, and how have these arrangements evolved during and after the
Covid-19 pandemic?

RQ4: How do free seating and check-in systems affect the workspaces of agile 3) 3
software teams in hybrid work?

RQ5: How are recurring meetings organized for and in uenced by hybrid 3 3
work in agile software development?

3.2 Research design and methods

In Publication I, the research objective was to develop a conceptual model and team typol-
ogy of hybrid work arrangements of software teams. The research design is therefore best
described as an inductive conceptual analysis and typology development approach, in line
with the process described by Naeem et al. (2023). This approach enables researchers to
ground their conceptual models in real data and was therefore ideal for constructing a nu-
anced model and typology of software team work arrangements that re ect the complex
patterns of hybrid work.

To gain an overview of current literature in the area of hybrid work in agile software
development and identify the quantity and type of research and results available within
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it, a systematic mapping study (Publication IlI) was conducted based on the guidelines
of Petersen, Feldt, et al. (2008), Petersen, Vakkalanka, and Kuzniarz (2015), Mourdo
et al. (2017), and Wohlin (2014). The primary goal of a systematic mapping study is
to provide an overview of a particular research area, and identify the quantity and type
of research and results available within it (Petersen, Feldt, et al., 2008). This research
design was therefore appropriate to determine the scope of literature in the area of hybrid
work in agile software development, and allow for a discovery of research gaps and trends
(Petersen, Vakkalanka, and Kuzniarz, 2015).

To explore the organizational policies of agile companies regarding hybrid work, the work
arrangements of agile teams, seating systems and team workspaces, and recurring meet-
ings, three case studies (Publication 1I; Publication IV; Publication V) were designed and
conducted following the guidelines of Yin (2018), Runeson and Host (2009), and Verner
etal. (2009). Publication Il and Publication V utilized an exploratory multiple-case study
design (Yin, 2018; Verner et al., 2009), while Publication IV utilized an exploratory sin-

gle case study design. These research designs enabled me to gain a deep understanding of
hybrid work within the agile software development context and draw meaningful insights
from multiple perspectives.

Several theoretical perspectives were considered during the development of this disser-
tation. For instance, theories of coordination have been used to examine distributed and
remote work (Souza Santos and Ralph, 2022; Stray, Moe, Vedal, et al., 2022), and So-
cial Interference Theory has provided insights into workspace con gurations and their
in uence on interaction and distraction (Appel-Meulenbroek et al., 2022). While these
frameworks helped contextualize existing research, they were not applied to explore the
phenomena investigated in this dissertation, as its aim was exploratory and focused on
capturing the evolving practices and con gurations of hybrid work in agile software de-
velopment through empirical case studies. This approach prioritized inductive insights
over deductive theory testing.

In the case studies, and in Publication I, primary data was collected via semi-structured
interviews, and analyzed using thematic analysis (Braun and Clarke, 2006; Braun and
Clarke, 2021). According to Braun and Clarke (2006) thematic analysis offers a exible
and accessible method to analyze qualitative data, allowing researchers to identify patterns
and themes directly from the data, without being constrained by a speci c theoretical
framework. This makes it especially valuable in exploratory contexts, where participants’
perspectives are not well understood, and researchers wish to remain open to multiple
interpretations of the data. Thematic analysis can also facilitate the generation of rich
and nuanced, yet complex, accounts of data, which is crucial in exploratory work. By
collecting “thick” (Storey, 2016) qualitative data through interviews, and using thematic
analysis to generate rich, detailed accounts of the data, more informative insights around
the complexity of the phenomenon can be obtained.
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To code and analyze the primary data in Publication 11, Publication 1V, and Publication
V, a codebook thematic analysis approach was used (Braun and Clarke, 2021). In con-
trast with purely re ective thematic analysis, where no coding framework is used, and the
themes are the nal outcome, codebook thematic analysis involves the use of some struc-
tured coding frameworks for developing and documenting the analysis, and the themes
can be re ned, or new themes developed, through inductive data engagement and the
analytic process (Braun and Clarke, 2021).

3.2.1 Research activities

The timeline of the research activities carried out in this dissertation can be viewed in
Table 3.2. The data collection began in 2021, and the nal data collection was carried out
in 2024. The primary data collection activities conducted through the case studies, and
the inductive conceptual analysis and typology development approach are shown in Table
3.2 as Dataset 1, 2 and 4', and the secondary data collection activities, conducted in the
systematic mapping, are shown as "Dataset 3'.

Table 3.2: Timeline of research activities.

Dataset 2021 2022 2023 2024 2025
Dataset 1 Data collection ~ Analysis Pub.l
Follow-up data Pub.lll
collection & analysis
Dataset 2 Data collection Follow-up data Pub.lil
collection & analysis
Dataset 3 Data collection Pub.lI
& analysis
Dataset 4 Data collection starts Data collection ends Pub.lV & Pub.V
& analysis

3.2.2 Primary data collection and analysis

Using a convenience sampling strategy (Robson and McCartan, 2016) within the authors'
networks, ten companies of different sizes and from different industry sectors were se-
lected for Publication I, Publication Ill, Publication IV, and Publication V, which pro-
vided higher chances of obtaining a rich and diverse range of data. All of the selected
companies were interested in learning about the various characteristics of post-pandemic
hybrid work. For example, in the Finnish R&D site of Ericsson, which was investigated

in Publication 1V and Publication V, the hybrid work policies were in an experimental
phase when the research began, and the site managers were interested to learn how differ-
ent hybrid work policies and team work arrangements impacted collaboration and agile
practices.

Primary data was collected via semi-structured interviews with a total of 49 participants
from the ten companies. The interviewee and company details can be viewed in Table 3.3.
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| conducted 43 of the interviews personally, either alone or together with one or more of
my co-authors. The interviews with participants H2 and H3 were conducted by Smite, the
rst author of Publication I, and the interviews with participants N1-N4 were conducted
by Cholvat, the second author of Publication IlI.

Table 3.3: Primary data collection. Some companies are marked with an asterisk (*) to
indicate that a pseudonym is used.

Dataset Participant ID Primary role Company  Company domain Duration Publication
Dataset1 H1 Manger IBM IT and consulting 59 min Pub.I
H2 Manager Intersoft* Media service 45 min
H3 Manager Ericsson Telecommunications 45 min
M4 Chief technology Alfa* Software 74 min Pub.|
of cer & Pub.lll
M5 Product manage- Bravo* Social media suite 100 min
ment director
M6 Tech lead Charlie* Software-as-a-service 70 min
Dataset2 N1 Tribe coach Delta* Banking sector 40 min Pub.Ill
N2 Agile coach Echo* Pay-tech solutions 56 min
N3, N4 Scrum master Foxtrot* Logistics sector 65 min
Dataset4  P1, P11, P16, P17, P27 Manager 57-79 min Pub.lV
P6, P12, P13 Product owner 55-57 min & Pub.V
P5, P10, P19 Specialist Ericsson Telecommunications 56-58 min
P2-P4, P7-P9, P14, Developer 52—-67 min
P15, P18, P20-P26
R1, R9 Manager 29&50min  Pub.V
R4, R6 Product owner Kempower  Electric vehicle 57 & 65 min
R11, R12 Specialist P charaie e 48 & 58 min
R2, R3, R5, R7, R8, Developer ging 55-62 min
R10

The interview protocols used, which included the questionnaires, were planned in detail
within the research teams, and can be viewed online in the supplementary materials for
each publication. All the participants signed written consent forms which described the
purpose and procedure of the studies, how outcomes would be used, and steps taken to
maintain con dentiality. All of the interviews | conducted, with the exception of one,
were carried out online via Zoom or Microsoft Teams, and were video recorded with
the permission of the participants. One interview was carried out in-person and audio
recorded only. The interviews in Datasets 1 and 2 were transcribed verbatim with Avrio
software, and the interviews in Dataset 4 were automatically transcribed using the built-in
Microsoft Teams functionality.

In the rst phase of thematic analysis Braun and Clarke (2006), | manually reviewed the
interview transcripts while listening to the video recordings, to familiarize myself with
the data and ensure that the transcripts were correct, while simultaneously noting down
ideas for codes. | generated initial codes in the second phase, using NVivo software,
and clustered them under topics. In the third phase of analysis | re ned and described
all the generated codes, before sorting them into themes and sub-themes. | then further
reviewed the themes in the fourth phase, and de ned and named them in the fth phase. In
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Publication 111, Publication 1V, and Publication V, the last phase consisted of producing
the nal reports.

In Publication V the rst two phases of analysis were conducted by the rst author of

the study, Broomandi, and | conducted the following phases jointly with the rst author.

In Publication 11l and Publication 1V, | conducted all phases of the analysis solely, but
held regular meetings with my co-researchers, to discuss and clarify the understanding
of the data. The codebooks created can be viewed online in the supplementary materials
for Publication III, Publication 1V, and Publication V, along with excerpts of the data
coding. In addition, Publication Il provides an overview of the identi ed themes, their
corresponding codes, the number of references for each code, and an example statement
from the data for each code, to demonstrate the analysis process followed.

In Publication I, the process differed slightly from the above description, as the thematic
analysis was purely inductive and aimed to develop a conceptual model and team typology
of hybrid work arrangements, in line with the process described by Naeem et al., 2023.

| analyzed four of the interviews (H1, M4—M6), used in Publication I, while the rst
author, Smite, analyzed interviews H2 and H3. After the rst ve phases of thematic
analysis were conducted, the entire research team deconstructed the terminology of hybrid
work, by critically examining and clarifying the term “hybrid' through the comparison of
various de nitions from literature, and the themes identi ed in Dataset 1. An additional
step was then taken by the entire research team to create a unique representation of the
data, in the form of a conceptual model depicting a team typology and spectrum of work
arrangements for software teams. The model is illustrated and described in the results
chapter (Section 5.3.1), and served to answer the research objective of the study, and
encapsulate the ndings and insights derived from the data.

Moreover, the analysis process in Publication Il included a deductive step after the rst
two phases, where | instantiated the team typology and conceptual model proposed in
Publication I, with the data. The conceptual model developed in Publication | was further
re ned by the research team, by introducing classi cations for the geographical distri-
bution of software team members, which were also instantiated in the data during this
step.

3.2.3 Data collection and analysis for the mapping study

To collect the literature which comprised Dataset 3, both database searches and snow-
balling were conducted, in line with the hybrid search strategy proposed by Mouréo et al.
(2017). Snowballing was applied to the papers identi ed via the databases, as well as key
background papers (e.g., Conboy et al., 2023), as using alternative methods to identify
additional papers can prove bene cial (Wohlin, 2014). The mapping process followed
in Publication Il can be viewed in Figure 3.1. After de ning the research questions, and
reviewing the scope, three academic databases (IEEE Xplore, Scopus, and ACM Digital
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Library) were used to conduct the search for relevant literature. The query used in the
databases combined three groups of keywords related to "hybrid work’, "agile’, and "soft-
ware development'. The full string of keywords used can be viewed in Publication Il. In
IEEE Xplore, the search was conducted via the metadata eld, while the title, abstract,
and keyword elds were used in Scopus and ACM. In total, 3,191 papers were identi ed.
Figure 3.1 shows the exact number of papers identi ed from each database.

Figure 3.1: Mapping process for Publication .

The 3,191 papers were screened according to the inclusion criteria, i.e., studies conducted
in professional agile software development settings with hybrid work, and the exclusion
criteria, which included studies outside hybrid work or agile contexts, studies in non-
professional settings, or non-English papers. The scope was also limited to studies pub-
lished since the establishment of the Agile Manifesto (K. Beck et al., 2001). Papers had
to meet all inclusion criteria and t none of the exclusion criteria to be included. The rst
and third authors, Khanna and Gosu, independently screened titles and abstracts using
Parsifal, and exported the results to Google Sheets. Each paper was then classi ed as
accept, reject, maybe, or duplicate. This resulted in 756 duplicates, 2,409 rejections, and
ve accepted papers. The remaining 21 "maybe’ papers were reviewed collaboratively by
four authors, myself included, ensuring consensus in the selection process. After discus-
sion, two more papers were reclassi ed as accepted, bringing the total to seven relevant
papers.

Snowballing was then conducted on the seven relevant papers identi ed, and key back-
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ground papers. Backward snowballing from references in the seed set and key papers
produced 335 papers, while forward snowballing via Google Scholar added 150, totaling
485 papers. Metadata was exported to Google Sheets, and screened using the same crite-
ria described above. Five more relevant papers were identi ed in this step, bringing the
nal total to 12: seven from database searches and ve from snowballing.

It should be noted here that only one round of snowballing was conducted in the mapping,
which does not align with the guidelines of Wohlin (2014), who recommends multiple it-
erations of backward and forward snowballing until no new papers are found. However,
a second round was performed post-report on the ve papers identi ed through snow-
balling, following the same procedure described above. This yielded 110 potentially rel-
evant papers, but none met the inclusion criteria after screening. Therefore, this deviation
from the recommended guidelines did not have any implications for the results.

| then extracted the data from the 12 identi ed studies to a Google Sheet, and the rst
author, Khanna, checked it for correctness. The analysis process consisted of tabulating
the information for each item extracted, and illustrating the information in Publication II.
Visual illustrations were used to present the publication trends and characteristics of the
reviewed studies, while descriptive tables illustrated the mapping of research questions
and the hybrid settings agile software development was carried out in. The research ques-
tions and objectives were mapped according to the conceptual framework for organizing
research questions on hybrid work in software engineering by Paasivaara and X. Wang
(2022), which is visualized in Figure 3.2.

Figure 3.2: Conceptual framework for organizing research questions on hybrid work in
software engineering (Paasivaara and X. Wang, 2022).
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4 QOverview of the publications

In this chapter, | provide an overview of the publications in this dissertation, including the
research objectives, and their relation to the whole project.

4.1 Publication |

The objective of Publication I: The Future Workplace: Characterizing the Spectrum of
Hybrid Work Arrangements for Software Teams was to develop a conceptual model, and
team typology of hybrid work arrangements of software teams, to avoid the confusion
that seemed to be prevalent in the discourse about hybrid work. The terminology related
to the future workplace was deconstructed and boundaries of hybrid work in teams were
set. A selection of empirical insights, which showcased archetypes of the de ned work
arrangements, were provided, based on six interviews with team leads and managers from
six different companies in Denmark and Sweden.

Publication | contributed to this dissertation by developing a conceptual model and team
typology of hybrid work arrangements of software teams, based on their work location,
schedule, and alignment. The results of Publication | are presented in Section 5.3.1. As
this was the rst study in this dissertation project, the model provided a framework for
classifying the agile software teams investigated in the following stages of the research,
according to their hybrid work arrangements.

4.2 Publication Il

The objective of Publication Il: Hybrid Work meets Agile Software Development: A Sys-
tematic Mapping Study was to provide a comprehensive mapping of how hybrid work is
being studied and practiced within the context of agile software development. The six
research questions for this study are shown in Table 4.1. To answer the research ques-
tions, a systematic mapping study was conducted. Relevant literature was collected via
database searches and snowballing, and the extracted data was tabulated and illustrated
through descriptive tables and visual gures.

Table 4.1: Research questions in Publication Il.

RQ1: What are the publication trends and characteristics of existing research on hybrid work in agile software development?
RQ1.1: What are the publication years and types of research articles on hybrid work in agile software development?

RQ1.2: Which research methods have been employed in the published studies for hybrid work in agile software development?
RQ1.3: In which countries and organizations has the research been carried out for hybrid work in agile software development?
RQ2: Which research questions have been investigated in hybrid work in agile software development?

RQ3: In which kind of hybrid settings is agile software development carried out?

Publication Il contributed to this dissertation by providing a comprehensive mapping of
how hybrid work is being studied and practiced within the context of agile software de-
velopment. The key ndings of Publication Il are presented in Section 5.1. The study
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highlighted a research gap that aligned with the focus of the following publications | had
already planned for this dissertation. Speci cally, the three planned case studies would
focus on the people perspective of hybrid work, at both team and organizational levels
(see Figure 3.2), which had received limited attention in prior literature. The results of
Publication 1l con rmed the relevance of this focus, reinforcing the value of investigat-
ing the planned topics. The study also identi ed additional critical gaps in the existing
body of knowledge on hybrid work in agile software development, which are discussed in
the future directions for research proposed in the conclusions of this dissertation (Section
7.2).

4.3 Publication Il

The objective of Publication Ill: On the Evolution of Agile Software Team Work Arrange-
ments was to explore how the work arrangements of agile software teams and the policies
of companies evolved during and after the Covid-19 pandemic. The two research ques-
tions for this study were: “RQ1: How have the work arrangements of agile software
teams and the policies of companies evolved during and since the Covid-19 pandemic?”
and “RQ2: What are the effects of the evolving work arrangements?”. To answer the
research questions, an exploratory multiple-case study of 28 agile teams was conducted,
based on interviews with seven individuals in leadership and support roles, from six Dan-
ish companies.

Publication Il contributed to this dissertation by further extending the conceptual model,
and team typology of hybrid work arrangements of software teams developed in Publica-
tion I, to include the geographical location of team members, thereby providing a more
comprehensive framework for understanding the work arrangements of software teams.
These results are presented in Section 5.3.1. The study then exempli ed how the extended
conceptual model and team typology could be instantiated with a dataset, through detailed
descriptions and visual illustrations of the 28 agile software teams' work arrangements
evolution over the course of three years. These results are presented in Section 5.3.2. The
study also provided insights into how the organizational policies of the six companies
evolved in the same time period, which are presented in Section 5.2. Finally, the study
identi ed several effects of the evolution, including the impact of organizational policies
on the physical workspace of agile teams, which are presented in Section 5.4.

The results of Publication Il highlighted the emergence of a dynamic spectrum of soft-
ware team work arrangements and organizational policies. However, they also raised
important questions about the workspaces and practices of agile teams. In addition, the
study highlighted the need to capture a broader range of experiences, particularly those
of developers and other employees in agile organizations who are not in leadership or
support roles. In response, my co-authors and | decided to re ne the focus of the two re-
maining planned publications. We placed greater emphasis on exploring the workspaces
and practices of agile teams, such as recurring meetings, and expanded our data collection
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to include a wider variety of roles within the investigated companies. This ensured that
the following studies would more effectively address the gaps and limitations identi ed
in Publication Ill, and provide a deeper understanding of hybrid work in agile settings.

4.4 Publication IV

The objective of Publication 1V: Hybrid Work in Agile Software Development: Recur-
ring Meetings was to explore how recurring meetings are organized and carried out in
hybrid work in agile software development. The research question for this study was
“How are recurring meetings organized and carried out in hybrid work in agile software
development?”. To answer this research question, an exploratory single case study was
conducted, based on interviews with 27 employees at the Finnish R&D site of Ericsson,
a global telecommunications company.

Publication IV contributed to this dissertation through an in-depth exploration of agile
practices in hybrid work in agile software development, speci cally highlighting how
recurring meetings are organized and carried out in two different units at Ericsson. These
results are presented in Section 5.5. The study also indirectly yielded insights into the
organizational polices and work arrangements of agile software teams post-pandemic,
which are presented in Sections 5.2 and 5.3.2.

4.5 Publication V

The objective of Publication V: One Size Does Not Fit All: How To Organize Hybrid
Work in Agile Software Development? was to explore how different companies organize
their guidelines, infrastructures, events, and communities for hybrid work in agile soft-
ware development. The research question for this study was “How do different compa-
nies organize their guidelines, infrastructures, events, and communities for hybrid work
within agile software development environments, considering their unique settings and
contexts?”. To answer this research question, an exploratory, comparative multiple case
study was conducted, based on the 27 interviews used in Publication IV with employees
at Ericsson, and 12 additional interviews with employees at Kempower, a young Finnish
industrial company.

Publication V contributed to this dissertation through an in-depth exploration of organi-
zational policies, seating systems and team workspaces, and recurring meetings in hybrid
work in agile software development, by comparing the two previously mentioned units
at Ericsson, and one unit at Kempower, highlighting how the organizational context in-
uences hybrid work. These results are presented in Sections 5.2, 5.4, and 5.5. Similar
to the previous publication, Publication V also indirectly yielded additional insights into
the work arrangements of agile software teams post-pandemic, which are presented in
Section 5.3.2. Based on the ndings, the study provided actionable recommendations for
companies navigating or considering hybrid work adoption in agile software development.
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5 Results

In this chapter, | present the results and key ndings from the publications included in this
dissertation. These ndings were derived from Publication I; Publication Il; Publication

[II; Publication 1V; Publication V and are presented in the following sections, in answer
to each of the ve dissertation research questions.

5.1 Literature extent, geographical regions, and perspectives

This section describes the results and key ndings of the systematic mapping study con-
ducted in Publication Il in answer to RQ1: To what extent has hybrid work in agile
software development been studied, and what is the scope and distribution of existing
literature across geographical regions and research perspectives?

Extent and geographical regions: The systematic mapping identi ed 12 studies on hy-
brid work in agile software development, which are listed in Table 5.1 according to the
year of publication. While most focused speci cally on hybrid work, some of the iden-
ti ed studies also addressed remote work in agile contexts. The main ndings related to
hybrid work from each study are summarized in Table 5.1.

Only two of the reviewed studies (S1, S2) were published before the Covid-19 pandemic,
while six were published in 2022, and four in 2023, re ecting a recent rise in research
interest on the topic. Despite this growing interest, the systematic mapping identi ed only
twelve studies in total, which was fewer than expected. Therefore, the rst key nding of
the systematic mapping is that hybrid work in the context of agile software development
remains under-researched.

The mapping of the author af liations and organizations studied, and their locations, re-
vealed that the research was primarily conducted in European countries (see Figure 5.1),
with half of the studies carried out in ve different organizations located in the Nordic
countries. Only one study was conducted outside of Europe (S8), in the USA, by re-
searchers af liated with the University of California and SAP Labs in the USA, and the
Ponti cal Catholic University of Rio Grande do Sul, in Brazil. Hence, the second key
nding of the mapping was that the reviewed studies mainly investigated European orga-
nizations, with Nordic organizations dominating the trend.

Research perspectives studied: In total, 19 research questions or objectives were in-
vestigated in the reviewed studies, and these were mapped according to the “conceptual
framework for organizing research questions on hybrid work in software engineering’
(Paasivaara and X. Wang, 2022), shown in Figure 3.2).

Regarding the perspectives studied, i.e., people, process, and product, the mapping re-
vealed that a large amount of the research questions (n=11) were mapped solely to the
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Table 5.1: Studies identi ed in systematic mapping (Publication II).

ID Authors and  Study title Main ndings related to hybrid work
year

S1 Deshpande et Remote Working and Collaboration In hybrid agile teams, collaboration opportunities are imbalanced be-
al. (2016) in Agile Teams tween remote and co-located members, making collaborative plat-

forms and communication mechanisms crucial for integrating remote
members' capabilities and supporting meaningful engagement.

S2 Lous et al. From Scrum to Agile: a Journey A distributed and hybrid agile team can overcome the challenges of
(2018) to Tackle the Challenges of Dis- distance by fostering a re ective culture focused on trust, virtual col-

tributed Development in an Agile laboration, and continuous process improvement to achieve speed and
Team simplicity.

S3  Neumann, What Remains from Covid-19? Agile software developers prefer remote work but anticipate hybrid
Habibpour, Agile Software Development in arrangements, requiring exible policies, a deeper understanding of
etal. (2022) Hybrid Work Organization: A Sin- agile practices, and improved of ce infrastructure to support effective

gle Case Study collaboration.

S4  Smite, Moe, Half-Empty Ofces in Flexible Despite upgraded of ce spaces, employees prefer remote work due to
Tkalich, et al. Work Arrangements: Why are Em- long commutes, better home-of ce setups, and focused work condi-
(2022) ployees Not Returning? tions, making hybrid arrangements the likely future norm.

S5 Sporsem and Coordination Strategies When Agile teams working from anywhere can coordinate effectively by
Moe (2022) Working from Anywhere: A Case choosing tasks based on location, using virtual rooms to maintain in-

Study of Two Agile Teams formal communication, and choosing location based on meeting type.

S6  Sporsem, Unscheduled Meetings in Hybrid Hybrid software teams maintain effective unscheduled meetings by
Strand, and Work experimenting with virtual rooms and using small Slack channels to
Hanssen ask questions.

(2022)

S7  Tkalich, What happens to psychological Remote and hybrid work can challenge psychological safety in soft-
Smite, et al. safety when going remote? ware teams by reducing spontaneous interaction, but aligned work ar-
(2022) rangements and supportive rituals and norms can help preserve it.

S8 Z.Wangetal. Co-Designing for a Hybrid Work- A co-design approach involving diverse software roles can help shape
(2022) place Experience in Software De- a exible, collaborative hybrid work model that balances deep work

velopment with in-person interaction and adapts continuously to team needs.

S9 Bablo, Overcoming Challenges of Virtual Introducing one on-site workday per week helped Scrum teams im-
Marcinkowski, Scrum Teams: Lessons Learnedprove collaboration, facilitate onboarding, and maintain team cohe-
and Przybylek Through an Action Research Study sion, offering a balanced compromise between remote exibility and
(2023) the bene ts of in-person interaction.

S10 Buyukguzel  The spatial organization of hybrid Hybrid Scrum meetings require participants to actively manage spa-
and Balaman Scrum meetings: A multimodal tial visibility and audibility across co-located and remote settings to
(2023) conversation analysis study maintain mutual understanding between team members.

S11 Buyikgizel Progressivity in Hybrid Meetings: Hybrid Scrum teams maintain progressivity by prioritizing work con-
and Mitchell Daily Scrum as an Enabling Con- tinuity over resolving technical disruptions, using structured meeting
(2023) straint for a Multi-Locational Soft- frameworks to coordinate across locations and ensure shared under-

ware Development Team standing.

S12 Kemell and Hybrid Work Practices and Strate- Hybrid work enables software developers to balance productivity and
Saarikallio gies in Software Engineering - well-being by exibly choosing work modes, but its success depends
(2023) Emerging Software Developer Ex- on intentional practices that foster social interaction, collaboration,

periences and onboarding.

process perspective, while ve research questions were mapped to the people perspective
(see Publication Il). An additional six research questions were mapped to both the pro-
cess and people perspective. Within the people perspective, the individual level was most
prominent, with nine of the research questions approaching the topic at this level. Only
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Figure 5.1: Geographical location of the organizations investigated in the studies.

two research questions approached the topic at the team level, and one at the organiza-
tion level. The mapping did not reveal any research questions in the studies that could
be mapped to the product perspective. Thus, the third key nding of the mapping is that
the process perspective is the primary area of focus in research on hybrid work in agile
contexts.

5.2 Organizational hybrid work policies

This section describes the results and key ndings of Publication Ill, Publication 1V, and
Publication V pertaining to hybrid work policies during and after the Covid-19 pandemic,
in answer to RQ3: How have the organizational policies of agile companies regarding
hybrid work evolved during and after the Covid-19 pandemic?

Policy de nitions: | have labeled and de ned seven different types of organizational
policies for hybrid work, and two types of traditional work polices, based on the ndings
in this dissertation. My labels and de nitions of the policies are shown in Figure 5.2. The
two traditional policies, of ce and remote, require employees to be physically present at
the of ce, or allow employees to work fully outside the of ce, respectively. The seven
hybrid work policies cover a wider spectrum and are labeled as: of ce- rst, xed, semi-
xed, event-driven, team-driven, and event-triggered, and exible.

As shown in Figure 5.2, several of the hybrid work policies are characterized by predeter-
mined schedules where employees are required to work from the of ce or meet in-person
for a speci c number of days per week, or at scheduled intervals (i.e., xed, semi- xed,
event-driven, and in some cases of ce- rst), in line with what Conboy et al. (2023) de-
scribe as a “calendar-based approach'. This approach stands in contrast to the event-
triggered policy, where in-person activities are organized in response to certain trigger
events, rather than a scheduled time-frame.
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Figure 5.2: De nitions of organizational policies for traditional and hybrid work.

Table 5.2 provides an overview of each company the various policies were identi ed in,
along with an exact description of how the post-pandemic work policy is implemented
in each company. For two of the companies, Ericsson and Kempower, only the post-
pandemic policy from 2024 is shown in the table, and described in the following, as the
data collection was limited to information on the current work situation in those compa-
nies. The policies in Ericsson are also limited to two units in the research and development
department of one Finnish site (Unit 1 and 2), and may differ in other sites.

Previous polices: The results of Publication Ill show that ve of the companies investi-
gated in this dissertation shifted from an of ce- rst hybrid work policy to a remote work
policy during the pandemic. Only one company, Delta, implemented the traditional of ce
policy before the shift to a remote policy. This is noteworthy, as prior to the pandemic, tra-
ditional of ce policies were typically considered the norm. However, the interviews with
company leaders and managers in Publication Ill revealed that the policies were more
nuanced than might be expected, as there were often exceptions permitted for speci c
individuals to work remote, or for employees to work from home on occasion, e.g., one
day per week or per agreement with managers.

Additionally, while four companies shifted their policies directly from of ce- rst to re-
mote during the pandemic, two companies implemented more nuanced policies at this
time. One of these companies was Delta, where in addition to the remote policy, a very
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Table 5.2: Previous and post-pandemic organizational policies for traditional and hybrid
work in the investigated agile companies.

Company Previous policies

Post-pandemic
policy and year

Post-pandemic policy implementation

Alfa From Ofce-rst  Flexible & Event- “Freedom with responsibility”: Policy is exible, but work from the of-
to Remote triggered (2023) ce is enforced on an ad hoc basis for speci ¢ teams and team members.
Bravo From Ofce-rst Flexible (2023) Employees have the exibility to choose their preferred work location on
to Remote a daily basis, either at the of ce or from home, based on their personal
preferences and needs.
Charlie From Ofce-rst Semi- xed (2023) Employees are mandated to be in the of ce at least a couple of times per
to Remote week.
Delta From Ofce to Semi- xed (2023) A general guideline is established for employees to spend three days a
Remote & Event- week at the of ce, and two days working from home.
triggered
Echo From Of ce- rst Flexible (2023) “Very exible”: The company does not have any policies regarding the
to Fixed to work location of employees.
Remote & Event-
triggered
Foxtrot From Ofce-rst Flexible (2023) Employees can combine both remote and of ce-based work.
to Remote
Ericsson  — Fixed (2024) Employees are expected to work at the of ce every Tuesday and Thurs-
(Unit 1) day.
Ericsson - Semi- xed (2024) Employees are expected to work at the of ce two days per week.
(Unit 2)
Kempower — Event-driven & Employees are required to meet in-person for “unit day” events every six

Team-driven
(2024)

weeks, otherwise the teams de ne their own needs.

speci ¢ provision was made which allowed 5% of employees to work from the of ce

during certain periods within the pandemic period. So, the organizational policy in Delta
during the pandemic is best classi ed as both remote and event-triggered.

In the second company, Echo, a similar provision was made for employees with critical
functions to work from the of ce, or for employees to obtain permission to work from
the of ce from their managers, so the organizational policy in Echo during the pandemic
is also best classi ed as both remote and event-triggered. However, prior to that shift, at
the start of the pandemic, all the employees in Echo were split into two groups, which
alternated working from home every other week, in what is classi ed as a xed hybrid
work policy. These results highlight the key nding that organizational policies for hybrid
work were more nuanced than expected, both prior to and during the pandemic.

Post-pandemic polices: As shown and described in Table 5.2, the exible policy, which
allows individual employees to choose how often they work from the of ce, was the
most prevalent in the investigated organizations post-pandemic, as it was implemented in
four of the eight companies. The semi- xed policy, where employees must work from
the of ce a speci c percentage of time, but without xed days, was the second most
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prevalent, with three instances in the eight companies. The four remaining policies, i.e.,
xed, event-triggered, event-driven, and team-driven, were implemented in one company
each.

One of the companies (Ericsson) implemented two different variations of their hybrid
work policy post-pandemic, in the two units investigated in Publication IV and Publica-
tion V. Additionally, two of the companies implemented a combination of two different
policies de ned in Figure 5.2. One of these companies is Alfa, where the hybrid work
policy is exible, but work from the of ce is simultaneously enforced on an ad hoc basis
for speci c teams and team members, for example, based on project deadlines, so the pol-
icy is also classi ed as event-triggered. Similarly, in Kempower, the hybrid work policy is
both event-driven and team-driven, as all employees must meet in person every six weeks
for a scheduled event, but the rest of the time the teams choose how often and when to
work from the of ce.

Interestingly, when comparing the various approaches taken in the post-pandemic hybrid
work policies, ve of the companies rely on predetermined schedules through xed, semi-
xed and event-driven policies. In contrast, only Alfa enforces in-person activities ad
hoc through their post-pandemic policy (i.e., event-triggered), as previously discussed.
Taken together, these results together provide the basis for the second key nding on
organizational policies: post-pandemic, exible hybrid work policies and those based
on predetermined schedules for either of ce presence or in-person events were the most
prevalent.

5.3 Agile software team work arrangements

This section describes the results and key ndings of Publication I, Publication Ill, Pub-
lication 1V, and Publication V pertaining to the characterization of agile software team
work arrangements and their evolution during and after the Covid-19 pandemic, in answer
to RQ3: How can the hybrid work arrangements of agile software teams be characterized,
and how have these arrangements evolved during and after the Covid-19 pandemic?

5.3.1 Characterization of work arrangements

In this section, | present the team typology and multidimensional model of work arrange-
ments (see Figure 5.3) that emerged through the inductive conceptual analysis and typol-
ogy development approach that was taken in Publication I, and was further elaborated
in Publication Ill. The three core dimensions of the model are the work location, the
work schedule (Figure 5.3 — horizontal axis), and the degree of alignment of individual
work modes in the team (Figure 5.3 — vertical axis). Within the alignment dimension, the
spectrum ranges between fully exible arrangements, partially aligned arrangements, and
fully aligned arrangements.
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Figure 5.3: Team typology and model of work arrangements (Publication | © 2022 IEEE).
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Hybrid teams: Teams working in a fully exible location mode are de ned in the model

as "hybrid teams', and are distinguished by their erratic of ce presence, as individual team
members may be working from any location, such as from home, from the of ce, or from
anywhere else. Similarly, teams with erratic work schedules, with no alignment on their
work hours, are de ned as working in exible schedule mode.

Partially aligned teams: Partial alignment within teams can occur when members have
differing work location arrangements, or when they don't consistently align. To simplify
the degree of alignment in these “partially aligned teams', three archetypical work location
modes are de ned in the model: semi-remote, of ce-remote mix, and semi-onsite. These
three modes represent clusters of team arrangements that fall somewhere between fully
exible and fully aligned location modes. For instance, a team where most members work
from home, while one or two members work from the of ce permanently or on occasion
would be classi ed as a “partially aligned team', working in semi-onsite mode.

On the work schedule dimension, partial alignment occurs when team members work
within prede ned core hours, or align their work hours around scheduled meetings or
events, in core meeting mode, but otherwise have exible schedules. For example, a team
working in core hours mode may agree to work every Monday—Friday between 09:00 and
14:00, but outside of those hours, members may work very early in the morning, late at
night, or even on weekends, based on their personal preferences.

Variegated teams: Fully aligned teams with prede ned but altering work locations, are

de ned in the model as "variegated teams'. The three different archetypical work location
modes in the model represent varying degrees of of ce co-presence: aligned of ce- rst,
aligned of ce-remote mix, and aligned remote- rst. For instance, a team where all mem-
bers are copresent at the of ce the same two days every week would be classied as a
‘variegated team’, working in aligned of ce-remote mix mode, as they are consistently
alternating their of ce presence in a fully aligned fashion. On the work schedule dimen-
sion, a fully aligned team works within the same prede ned hours, in what is de ned in
the model as synchronous schedule mode. For instance, every team member might work
between 09:00 and 17:00 on weekdays only.

Onsite and remote teams: Finally, the model also distinguishes between “onsite' and
‘remote’ teams, where all members are de ned as working in of ce mode and remote
mode, respectively. These teams fall under the fully aligned spectrum of work location
arrangements, but are distinguished from variegated teams because all members are either
present in the of ce, or are geographically dispersed.

Team distribution: To provide a more comprehensive conceptual framework for under-
standing the work arrangements of software teams, the team typology from Publication
| was further extended in Publication Il to include the geographical location of team
members:
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« Collocated teams: All members operate from the same physical location (Smite,
Kuhrmann, and Keil, 2014).

« Partially dispersed teams: One or a few members are situated in different locations,
compared to the majority who are based in the same physical location (Sharp, Giuf-
frida, and Melnik, 2012).

» Dispersed teams: Most or all members are distributed across various locations
(Braithwaite and Joyce, 2005).

5.3.2 Evolution of work arrangements

In this section, | present the results from Publication Ill, Publication IV, and Publication
V pertaining to the evolution of agile software team work arrangements, based on the
team typology and model of work arrangements described in Section 5.3.1. In total, the
results reveal how the work arrangements evolved in 48 agile teams, as is illustrated in
Figure 5.4. For 15 of the teams, the exact work arrangements are shown in Figure 5.4,
including the location, schedule, and team distribution.

For the remaining 33 teams, some details are not illustrated in Figure 5.4. First, for the 20
teams from Ericsson (Units 1 and 2) and Kempower, only post-pandemic arrangements
are shown, as Publication IV and Publication V did not collect data about the pandemic
period. Second, the schedules of eight teams from Echo are not included. These teams
are dispersed across different time zones, and their schedules are internally agreed upon
by team members. The company participant was therefore unable to provide team spe-
ci ¢ schedule details. Additionally, post-pandemic some Echo teams adopted an aligned
remote- rst mode, while others transitioned to a exible location mode, but the exact
numbers were not speci ed. Finally, ve Alfa teams working in either a synchronous
schedule or core meeting mode transitioned from remote mode, to either of ce or semi-
remote mode post-pandemic. However, the company participant did not specify exactly
how many teams worked in the various modes.

Work arrangements during the pandemic: The results show that the pandemic and
the forced work from home situation triggered the rst shift to remote work location
arrangements, which was observed in all of the agile teams (Figure 5.4). Given that team
members were working from home, their geographical locations varied, characterizing
all the teams as dispersed. Interestingly, the eight teams in Echo shifted rst to a fully
aligned of ce-remote mix mode, prior to shifting to remote mode, based on the initial
xed company policy for alternating work from home and work from the of ce every
other week (see Section 5.2).

While employees in Echo with critical functions were permitted to work from the of ce
during the pandemic, as were 5% of employees in Delta (see Section 5.2), the participants
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Figure 5.4: Evolution of agile team work arrangements.

from those two companies stated that all their teams worked from home, so it is possi-
ble that no team members utilized this opportunity, or that employees who did were not
members of the teams investigated.
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The team work schedules were more varied during the pandemic in their alignment. As
shown in Figure 5.4, the team in Bravo and more than two of the teams in Alfa were fully
aligned in synchronous schedule mode, while the seven teams in Delta and the team in
Charlie worked in a exible schedule mode, with no alignment in their schedules. Ad-
ditionally, the four teams in Foxtrot all aligned closely on speci ¢ time slots where they
worked virtually together as a team or attended meetings like retrospectives, but otherwise
had exible working hours, classifying their schedule arrangement as partially aligned in
core hours mode. Similarly, some of the teams in Alfa were partially aligned in core
meeting mode.

Work arrangements post-pandemic: The initial shift to remote mode was then fol-
lowed by an evolution into multiple different work location arrangements post-pandemic.
As shown in Figure 5.4, only the team in Bravo continued to work in remote mode, while
between four to eight teams in Alfa, Foxtrot, and Ericsson shifted to of ce mode. All
seven teams in Delta, three teams in Kempower, and some of the eight teams in Echo
shifted to exible location mode, with no alignment in their of ce presence. Eleven teams

in Ericsson, one team in Foxtrot, and some teams in Echo shifted to fully aligned work
modes, with prede ned but altering locations, classifying them as variegated teams. Fi-
nally, three teams in Ericsson, two teams in Foxtrot and Kempower, the team in Charlie,
and some of the teams in Alfa shifted to partially aligned work location modes.

Regarding the geographical location of team members, 18 of the teams in Bravo, Delta,
Echo, and Kempower remain classi ed as dispersed teams post-pandemic. In 19 of the
teams, in Alfa, Ericsson, and Foxtrot, all members worked from the same of ces, when
not working from home, classifying them as collocated teams. A smaller number of teams
are classi ed as partially-dispersed post-pandemic, with 11 teams in Alfa, Charlie, Eric-
sson, Foxtrot, and Kempower having one or a few members located in different locations,
compared to the majority who work from the same of ce.

The evolution of the agile teams into multiple different location work modes during the
post-pandemic period was in some cases driven by the team members themselves and per-
mitted by the companies through exible work policies. For example, in Foxtrot where
employees could combine remote and of ce-based work post-pandemic (see Section 5.2),
two agile teams were fully aligned in of ce and aligned of ce- rst modes, respectively,
while the other two were partially aligned in semi-remote mode. In other cases, experi-
mentation was done at the policy level, which in turn shaped the team work arrangements.
For instance, in Ericsson unit 1 where employees were required to work from the of ce
Tuesdays and Thursdays, this resulted in a fully aligned work location arrangement for
the six teams in that unit. Both of these approaches resulted in deviations from traditional
arrangements, like of ce and remote, and allowed the emergence of new and more uid
team arrangements.

While the team work location arrangements evolved into multiple different modes post-
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pandemic, only the team in Charlie changed their work schedule during this time pe-
riod, shifting from a fully exible schedule to a partially aligned schedule, in core hours
mode. When taking all of the post-pandemic schedule arrangements into account, the
most prevalent alignment modes were the two partially aligned arrangements, with 24
teams working in core hours mode, and some additional teams working in core meeting
mode. Only the teams in Delta maintained their exible schedule mode post-pandemic,
while the team in Bravo and some of the teams in Alfa maintained their synchronous
schedule mode.

Overall, the key ndings illustrate a clear evolution in agile team work arrangements, be-
ginning with Echo's early and unique location alternation. All the teams later transitioned
into diverse post-pandemic location modes shaped by both team-level and organizational
decisions, and adopted varied work schedules, most notably, partially aligned core hours.

5.4 Seating systems and team workspaces

This section describes the results and key ndings from Publication Ill, Publication 1V,
and Publication V regarding the seating systems and workspaces of the agile teams, in
answer to RQ5: How do free seating and check-in systems affect the workspaces of agile
software teams in hybrid work?

During the pandemic, four of the six companies (Alfa, Charlie, Delta, and Echo) from
Publication Il implemented different free seating and check-in policies and systems in
the of ces, like hot desking, to limit the number of employees working at the same time.
Similarly, at the time of data collection for Publication IV and Publication V both Ericsson
and Kempower used a hot desking system where most employees did not have assigned
desks, and had to book one when coming to the of ce.

In the interviews with the participants from Delta, Echo, and Ericsson, it became apparent
how these check-in systems can prevent agile teams from having an effective workspace.
The participant from Delta highlighted how the free seating policy collided with team's
need to have their own work area, while the participant from Echo noted that they some-
times felt they disturbed others while talking to their team members at the desks, since
the seating system placed them near people they weren't collaborating with. In Ericsson,
despite the free seating, the majority of the teams in both units would almost always try
to sit together at the same desks when they were onsite. Only one team said that the
members were more often spread out in the open of ce area when they worked onsite.

Similar to the participants from Delta and Echo, frustration with the hot desking system
was expressed by six of the participants from the two units in Ericsson, who highlighted
the dif culty of nding seats near their team members. In addition, the Ericsson par-
ticipants also voiced frustration with the system at the individual level, noting that not
being able to leave personal belongings at the desks added extra effort when coming to
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the of ce, making it inconvenient.

Interestingly, although Kempower also implemented a hot desking system, participants
from the company did not express any frustration with it. In contrast with most of the
teams in Ericsson who were collocated, the teams in Kempower were all dispersed or
partially dispersed across multiple of ces and only a few team members, if any, were typ-
ically copresent at the same of ce, so there was less of a need for xed team workspaces.
In fact, hot desking was viewed positively, especially for accommodating visiting col-
leagues from other cities. Additionally, the hot desking policy at Kempower ensured that
employees who worked in the of ce four to ve days a week were assigned permanent
desks, which was seen as a supportive measure.

While concerns around the free seating systems were not voiced by the participants from
Alfa and Charlie, the team from Charlie was partially dispersed, as were several of the
teams from Alfa, as shown in Figure 5.4. Team members may therefore have experienced
less need for xed team workspaces, similar to the teams in Kempower. Thus, the key
nding regarding seating systems and workspaces is that, although setups like hot desking
can enhance space ef ciency, they may also disrupt team cohesion and collaboration if
not aligned with team distribution and of ce attendance patterns. It should also be noted
that some of the case companies have continued to re ne their of ce design and policies
around the seating systems after the data collection for this dissertation. For example,
after the interviews were conducted at Ericsson, the two units shifted to having xed
desks and team workspaces.

5.5 Recurring meetings in hybrid work

This section describes the results and key ndings from Publication IV and Publication
V regarding meetings, in answer to RQ6: How are recurring meetings organized for and
in uenced by hybrid work in agile software development?

Three main types of recurring meetings were held in the two units in Ericsson (Unit 1 and

2) and the unit in Kempower: unit meetings, information sharing meetings, and commu-

nity of practice (CoP) meetings. The format and intent of these meetings are described
in the following, along with a summary of recurring agile team meetings at Ericsson and

participant preferences regarding hybrid work meetings in general. A detailed overview
of the agile team meetings in Ericsson from Publication 1V is illustrated in Figure 5.5.

In-person meetings: Kempower organized a full-day in-person unit day every six weeks
for all unit employees. The agenda included workshops, demos, strategic discussions, so-
cial activities, new colleague introductions, and appreciation segments. The event served
to strengthen cross-team relationships and support collaboration with colleagues who
might not otherwise meet on a day-to-day basis, which in turn made it easier to coop-
erate virtually. Similarly, every 10 weeks, Unit 1 held a full-day in-person unit day,
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Figure 5.5: Agile team meetings in Ericsson (PRN = as needed). From Publication IV
© 2025 IEEE.

which included an increment change presentation session led by the product owners and
product management, followed by a common retrospective with group discussions. The
participants especially valued the retrospective component for fostering team learning and
cohesion. Additionally, twice a week, on Tuesdays and Thursdays, Unit 1 held informal
20-minute information sharing coffee meetings. These in-person meetings promoted so-
cial bonding, provided informal updates, and helped integrate new employees.

The ve agile teams in Unit 1 in Ericsson held weekly or bi-weekly sprint planning and
backlog re nement meetings in-person (see Figure 5.5), and the format was considered
essential for in-depth team discussions and user story planning. Of the seven teams in
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both Ericsson units that conducted their own retrospectives, most preferred an in-person
format for the meeting, so the retrospectives were typically booked for days when all
members were at the of ce, and lasted 1-2 hours.

Regarding meetings in general, six Ericsson participants mentioned that they preferred to
have meetings that involve brainstorming in-person, as this allowed for more spontaneous
discussion and the use of physical whiteboards. Six Ericsson participants also found

in-person meetings useful for other reasons, for example, because it was easier to ask
questions.

Remote meetings: In Unit 1 at Ericsson, a sprint review was held bi-weekly on Mondays
for the entire unit, and all participants attended remotely. The program manager deliv-
ered presentations or demos, and there was the possibility for discussion at the end of the
meeting. The format was chosen in this unit for its effectiveness when delivering presen-
tations to larger audiences. Every two weeks on Wednesdays, a designated remote work
day, Unit 2 it Ericsson conducted a sprint change event. The event began with product
knowledge sharing in plenum, continued with summaries from team coaches, and ended
with team breakout sessions for sprint planning. A shared Con uence page was also used
to support documentation and visibility for all unit employees. The remote format was
speci cally chosen to accommodate cross-site collaboration.

Similarly, two managers and one product owner from Ericsson highlighted their prefer-
ence for scheduling meetings involving international attendees on remote working days,
because the other attendees were also remote. Time zone differences among the sites
also contributed to this preference. Most of the agile teams in Unit 2 carried out their
sprint planning during the sprint change event, minimizing the need for additional plan-
ning meetings. However, one team from Unit 2 did conduct out an additional bi-weekly
remote sprint planning meeting speci cally for their team (see Figure 5.5).

Hybrid meetings: At the unit level, all hybrid meetings took place in Unit 2 at Ericsson
and at Kempower. Unlike Ericsson's Unit 1, where of ce days were xed according to
unit policy and meetings could be planned as either fully in-person or remote, Unit 2 and
Kempower had no xed of ce days. This led to the use of a hybrid format for the meetings
discussed below.

Bi-weekly on Fridays, Unit 2 in Ericsson held a 30-minute hybrid information sharing
session, which included an appreciation segment, product and business updates, and dy-
namic discussions like tech talks. The hybrid format ensured accessibility for all employ-
ees and suited the end of the week timing. Unit 2 also held open CoP meetings for all
unit employees 2-3 times per week. The hybrid format allowed for exible participation
and most attendees joined via MS Teams, but meeting rooms were occasionally booked at
the of ce as well. Topics were suggested in advance via Con uence, and meetings were
skipped if no topics were proposed.
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In addition, the closed security and testing CoPs in Unit 2 in Ericsson met up to three
times per week, typically in hybrid format. While a room was booked at the of ce for
the meetings, attendees often joined from their desks, and MS Teams was used simulta-
neously for remote access. The closed testing CoP meetings were often joined by interna-
tional site employees to ensure alignment, so the hybrid format supported this cross-site
collaboration while maintaining exibility. Similar guild meetings were held weekly or
biweekly in a hybrid format, in Kempower. The guilds were also cross-team, role-based
communities, such as architects, designers, testers, and coaches, that supported collabo-
ration beyond the core responsibilities community members had in their agile teams. The
guild meetings had exible duration and were canceled if no topics arose. Scheduling,
documentation, and follow-ups were managed by the guild masters via Con uence, while
Slack channels supported ongoing asynchronous communication.

Three of the agile teams in Unit 2 in Ericsson had weekly one-hour time slots for technical
meetings (see Figure 5.5), similar to the sprint planning meetings held by the teams in
Unit 1. A hybrid format was always used for these meetings, as the team members were
not always all copresent at the of ce simultaneously. Cameras were not used during the
technical meetings, as members were focused on the shared Jira board.

Alternating meeting format: Unit 1 in Ericsson held one-hour open CoP meetings in-
person every Thursday, aligned with one of the unit's of ce days. These meetings were
ideal for topics that were best suited for in-person discussions. Additionally, a 30-minute
virtual open CoP meeting was held every Friday in Unit 1, aligned with one of the units'
remote workdays. This format supported exible participation and remote-friendly topics,
like presentations. The closed architecture CoP in Unit 1 held weekly two-hour meetings
that also alternated between in-person and remote formats. This alternating format was
decided on to ensure the architects were available for informal discussions with devel-
opers when at the of ce, addressing previous concerns about their availability for ad hoc
conversations outside their community meetings.

All 15 teams in both Ericsson units held daily team meetings (see Figure 5.5). The format
of the dailies varied depending on team of ce presence, alternating between in-person,
remote, and hybrid. Teams adapted exibly, using meeting rooms or desks when they
were held at the of ce, and MS Teams for remote or hybrid dailies. The daily meetings
lasted between 15 and 45 minutes, and were considered especially important on remote
workdays for discussing blockers and progress. Most teams used cameras to enhance
engagement during remote and hybrid dailies, though some opted out due to bandwidth
issues or reliance on shared Jira boards.

Taken together, these results highlight three key ndings about recurring meetings in hy-
brid work within agile software development. Firstly, meeting formats should match their
intent, with in-person meetings preferred for collaborative and social activities like brain-
storming, retrospectives, and onboarding, while remote formats worked well for large-
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scale information sharing. Secondly, of ce attendance policies shaped meeting practices,
with more exible policies often leading to hybrid formats that supported inclusive and
cross-site participation. Finally, the third key nding is that concentrating too many meet-
ings on in-person of ce days can reduce opportunities for informal interactions and spon-
taneous collaboration, which are vital in agile environments.
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6 Discussion

This dissertation has highlighted how the shift from remote to hybrid work has brought
signi cant changes within agile software development environments, reshaping how teams
collaborate, communicate, and organize their work. The research examines these changes
by analyzing how organizational policies, team arrangements, workspaces, and recurring
meetings have adapted in response to evolving needs. The ndings reveal that hybrid
work is not a uniform experience but varies signi cantly across organizations and teams.
These variations have prompted new ways of thinking about organizational policies, team
alignment, meeting formats, and the use of physical of ce space. In the following section,

| present the key ndings of this dissertation and the implications for practice, and discuss
the limitations and validity of this study.

6.1 Key ndings

In this dissertation, | have approached the question of “How has the shift from remote to
hybrid work in uenced companies and teams within agile software development environ-
ments since the Covid-19 pandemic?”. The key ndings of my dissertation are summa-
rized below, aligned with the ve research questions:

RQ1: To what extent has hybrid work in agile software development been studied, and
what is the scope and distribution of existing literature across geographical regions and
research perspectives? The systematic mapping study identi ed only 12 relevant studies,
indicating that hybrid work in agile software development remains under-researched. The
research also revealed a geographic concentration in European, and particularly Nordic
regions. Most studies focus on process-related aspects, with less attention given to people
perspectives and none to a product perspective.

RQ2: How have the organizational policies of agile companies regarding hybrid work
evolved during and after the Covid-19 pandemic? The research showed that the organiza-
tional policies for hybrid work were more nuanced than expected, both prior to and during
the pandemic. Post-pandemic, exible hybrid work policies and those based on predeter-
mined schedules for either of ce presence or in-person events were the most prevalent.

RQ3: How can the hybrid work arrangements of agile software teams be characterized,
and how have these arrangements evolved during and after the Covid-19 pandemic?
A multidimensional model and team typology were developed to characterize the hy-
brid work arrangements of software teams, providing a nuanced and granular vocabulary
for describing their con gurations. The model distinguishes between hybrid, partially
aligned, and variegated teams, based on work location, schedule, and alignment, and char-
acterizes the teams according to their geographical distribution. The research illustrates a
clear evolution in agile team work arrangements. It shows an early and unique instance
of aligned location alternation, followed by a transition to diverse post-pandemic location
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modes shaped by both team-level and organizational decisions. Teams also adapted their
work hours, with over half adopting partially aligned schedules post-pandemic.

RQ4: How do free seating and check-in systems affect the workspaces of agile software
teams in hybrid work? The shift to remote work during the pandemic, and consequent
shifts to hybrid work post-pandemic prompted changes in of ce design and seating sys-
tems. While free seating and check-in systems, like hot desking, can support space ef-
ciency, they can also hinder team cohesion and collaboration if not aligned with team
distribution and of ce attendance patterns.

RQ5: How are recurring meetings organized for and in uenced by hybrid work in ag-
ile software development? The format of recurring meetings in hybrid work is best de-
termined by their intent. In-person meetings were preferred for brainstorming, active
discussions, and to promote social bonding. Remote formats worked well for sharing
information via presentations. Of ce attendance policies in uence how meetings are or-
ganized, with more exible policies leading to hybrid meeting formats that support inclu-
sivity and cross-site collaboration. Concentrating too many meetings on of ce days can
limit informal interactions and spontaneous discussions.

Next, | explore each of these ndings in separate subsections. | also discuss the implica-
tions for practice, the threats to validity, and limitations of the research.

6.1.1 Hybrid work in agile environments remains under-researched

The results from the systematic mapping (Publication Il) show that research on hybrid
work within agile software development environments is on the rise, especially after the
Covid-19 pandemic, with ten of the reviewed studies published in 2022 and 2023. In-
deed, several more studies on the topic have been published after the mapping was con-
ducted, such as Tkalich, Moe, et al., 2023; Liu, Stray, and Sporsem, 2023; Molléri and
Mohagheghi, 2024; Stray and Barbala, 2024; S. Lisboa de Andrade et al., 2024; Smite,
Tkalich, et al., 2025; Stray, Moe, and Semsgy, 2025; Zaidman, Van-Dijk, et al., 2025;
Zaidman and Van Dijk, 2025, which is further indicative of the rising trend. However, the
number of studies included in the mapping—only twelve—was lower than anticipated.

One possible explanation for the low number of identi ed studies, is that hybrid work
was not a widespread practice prior to 2020, and only gained prominence as a result of
the pandemic. A large amount of empirical research on agile software development fo-
cused on remote work (e.g., Neumann, Bogdanov, Lier, et al., 2021; Qatanani, Qusef, et
al., 2021), rather than on hybrid work, as remote work was the primary industry practice
during the pandemic, due to the widespread lock-downs and restrictions. Consequently,
there does appear to be a limited number of studies published about hybrid work speci -
cally. This may also be attributed to the inherent delay in the academic research process,
which involves the time-consuming stages of conceptualization, design, data collection,
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analysis, and publication. In addition, the low number of studies could possibly be due to
the search strategy and screening process used in the mapping. This limitation is further
discussed in Section 6.3.3.

However, many companies have initiated internal investigations to address the challenges
of hybrid work, as they seek practical solutions to adapt to the evolving work environment
(e.g., Houck et al., 2023). It is expected that the trend will keep increasing, as more
software companies speculate and experiment with hybrid work. Therefore, a key nding
of the systematic mapping is that hybrid work in the context of agile software development
remains under-researched. There is a clear need for more empirical studies to inform
and support software engineering organizations currently navigating the complexities of
hybrid work.

6.1.2 Research is concentrated in European and particularly Nordic regions

The second key nding of the mapping was the fact that the reviewed studies mainly in-
vestigated European organizations, while only one study came from outside Europe, from
the USA. Moreover, half of the studied organizations were located in the Nordics, with
three located in Norway speci cally. Therefore, this topic appears to be of particular in-
terest to European organizations and researchers, especially those in the Nordic countries.

Considering the previously mentioned limitations of the mapping, which are further dis-
cussed in Section 6.3.3, it is possible that more studies that took place in organizations
outside of Europe were published prior to September 2023, but were not captured in
the mapping. However, of the nine previously mentioned studies on the topic, which
were published after the mapping was conducted, six investigate organizations located in
Norway (Tkalich, Moe, et al., 2023; Liu, Stray, and Sporsem, 2023; Molléri and Mo-
hagheghi, 2024; Stray and Barbala, 2024; Smite, Tkalich, et al., 2025; Stray, Moe, and
Semsgy, 2025), while two studied the same organization in Israel (Zaidman, Van-Dijk,
et al., 2025; Zaidman and Van Dijk, 2025), and one investigated an organization in Brazil
(S. Lisboa de Andrade et al., 2024). This further indicates that the Nordic countries are
dominating the trend in this research area.

One possible explanation is that soon after the pandemic, several large companies out-
side of Europe, especially in Asia (Yu, 2023) and the USA (Nicholas and Hull, 2022;
Elias, 2023), began mandating a return to the of ce, so organizations and researchers may
have been less focused on hybrid work in those parts of the world. Whereas in Europe,
hybrid work become more rmly established in the working lives of many employees
post-pandemic (Demetriades, Cabrita, and Eiffe, 2023), and designing a positive future
for hybrid work was therefore considered an important area of investigation in research.
Nevertheless, hybrid work continues to persist as a global phenomenon, despite surges in
return to of ce policies (Hays, 2025). To better understand important topics such as com-
munication, fairness and inclusion, and operational ef ciency, further research on hybrid



58

work in agile organizations across more diverse geographical regions would be bene cial.

6.1.3 Research on hybrid work has a strong focus on the process perspective

The synthesis of research questions in the 12 reviewed studies revealed a strong focus on
the process perspective of hybrid work, while fewer studies focus on the people perspec-
tive. This is particularly noteworthy, given that the studies investigate organizations and
teams that use agile software development, where a core value is to prioritize “individuals
and interactions over processes and tools” (K. Beck et al., 2001). This imbalance sug-
gests a potential research gap on the topic of hybrid work in agile software development.
Future research could address this by examining the people perspective, for instance, at
the organizational level, by exploring how organizational factors shape hybrid work prac-
tices.

In addition, none of the reviewed studies examined the product perspective of hybrid
work. While Paasivaara and X. Wang (2022) note that it is unclear how hybrid work
could be studied from this perspective, or whether this perspective is relevant, the poten-
tial impact of hybrid work on the product itself presents an intriguing avenue for future
research. For instance, future research could explore how hybrid work in uences end user
involvement and the effectiveness of feedback loops.

Agile methodologies emphasize continuous customer collaboration and rapid feedback
to ensure that the product evolves in alignment with user needs. However, hybrid work
may limit direct access to end users due to physical separation. Without opportunities
for direct user observation or co-design sessions, usability issues might go unnoticed,
and feedback loops could become fragmented or delayed. Understanding how hybrid
work affects these dynamics is crucial for maintaining the agility and responsiveness of
product development.

6.1.4 Previous organizational policies were more nuanced than expected

The research in Publication 11l showed that despite traditional of ce policies typically
being considered the norm prior to the pandemic, the organizational policies were more
nuanced than expected, as ve of the investigated companies permitted employees to work
from home on occasion. So, multiple early instances of the hybrid work policy of ce- rst
were already implemented prior to the forced work from home situation triggered by
the pandemic. The direct shift to remote work policies, which was observed in four of
the companies and instigated by the pandemic restrictions, took place across the entire
IT sector, as is observed in numerous studies, for example, Moe, Stray, et al. (2023),
Masood, Damian, and Blincoe (2021), Agren, Knoph, and Berntsson Svensson (2022),
and Souza Santos and Ralph (2022).

In contrast with this direct shift, two companies (Delta and Echo) combined remote work
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with an event-triggered policy, allowing a small number of employees to work from the
of ce during certain periods or upon agreement with their managers. Both of those im-
plementations of the event-triggered policy have distinct similarities to the hybrid work
policy discussed by Smith et al. (2023), where limited personnel were allowed and re-
quired to be physically present at the of ce during the pandemic, based on rules for social
distancing and room capacity. Additionally, prior to that shift, Echo experimented with
a xed policy, where all employees were required to alternate working from home every
other week. These insights reveal that hybrid work policies were more varied and context
sensitive than previously assumed. They offer a more detailed understanding of how such
policies were implemented prior to the pandemic, and how they evolved during the pan-
demic, contributing valuable empirical insights into the practical realities of hybrid work
in agile software development.

6.1.5 Flexible and calendar-based policies were most prevalent post-pandemic

The post-pandemic prevalence of exible policies for hybrid work, which was identi ed

in the organizations investigated in Publication Ill, Publication IV, and Publication V,

is also widespread in related studies exploring hybrid work in agile software develop-
ment. For instance, in the eight companies investigated by Souza Santos, Adisaputri,
and Ralph (2023), and the three companies investigated by Neumann, Habibpour, et al.
(2022), Kemell and Saarikallio (2023), and de Andrade et al. (2024) respectively, employ-
ees can decide individually if they want to work from home or from the of ce.

Similarly, the semi- xed policy, which was identi ed in three organizations investigated

in this dissertation, is also reported in four related studies (Moe, Stray, et al., 2023; Smite
and Moe, 2022; Smite, Moe, Tkalich, et al., 2022; Bablo, Marcinkowski, and Przybylek,
2023). For example, one of the Norwegian organizations investigated by Smite, Moe,
Tkalich, et al. (2022) implemented a semi- xed policy where the developers speci cally
can spend two days at home and three days at the of ce, which can be further adjusted
upon agreement with their team, work unit, manager, or the customer.

The xed organizational policy identi ed in Ericsson (Unit 1), where employees are ex-
pected to work at the of ce every Tuesday and Thursday, is similar to the policy discussed
by Z. Wang et al. (2022). In the Californian company, Mondays, Tuesdays, and Fridays
are designated of ce days for the employees, while Wednesdays and Thursdays are des-
ignated remote days for focused standalone work sessions (Z. Wang et al., 2022). The
event-driven policy identi ed in Kempower is similar to one example described by Jack-
son et al. (2022), of a company that supports remote work, yet recognizes the importance
of in-person events, so they organize these events three times a year for their software
teams.

As shown in both the results of this dissertation and in the aforementioned related studies,
multiple hybrid work policies rely on what Conboy et al. (2023) describe as a "calendar-
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based approach’, where of ce and in-person work is based on predetermined schedules.
However, Conboy et al. (2023) recommend an alternative approach, i.e., to organize in-
person work at the of ce around speci ¢ events rather than xed times, which is in line
with the policy | have labeled as event-triggered.

As discussed by Conboy et al. (2023), software development often follows an event-based
pattern, where work is shaped by incidents such as system failures, evolving customer
needs, or new team members joining. It may therefore be more effective to structure
hybrid work around key events and encourage or require in-person collaboration when
certain events happen, rather than sticking to rigid time-based policies. However, only
one instance of the event-triggered policy was identi ed post-pandemic (in Alfa), in the
companies investigated in this dissertation.

Given the limited implementation of the event-triggered policy post-pandemic and the
practical reasoning discussed by Conboy et al. (2023) for its recommendation, more com-
panies may benet from experimenting with a similar implementation. Additionally,
while Conboy et al. (2023) present their recommendations within the broader context
of software engineering, the agile value of “responding to change over following a plan”
(K. Beck et al., 2001) underscores the relevance of this recommendation to agile software
development, as this approach may offer greater adaptability and alignment with team
needs and project demands.

6.1.6 A nuanced characterization of software team work arrangements

The team typology and model of work arrangements for software teams created in Publi-
cation I, and further expanded in Publication Il contributes to the debate of what to expect

in the future workplace, by providing a new vocabulary for team work arrangements that

goes beyond simply describing the work location of employees, but characterizes team
alignment in the work location and schedule, as well as their geographical location.

Immediately after the Covid-19 pandemic, there was much debate around the future of
work, as companies and teams began shifting from the forced work from home scenario,
to new forms of hybrid work (Smite, Moe, Klotins, et al., 2023). While some models
were designed to help companies, and managers in particular, conceptualize and consider
the shift in work trends (e.g., Setty, 2021; Gratton, 2021), they often emphasized the shift
from traditional of ce norms to more exible arrangements, and were ideal for illustrating
broader shifts in work culture and guiding policy decisions.

In contrast, the model proposed in this dissertation (Figure 5.3) is more nuanced and
granular. It focuses on the level of alignment between team members, illustrating the
wide spectrum of hybrid work arrangements software teams may adopt, and is therefore
useful for helping organizations to understand the diversity of hybrid setups and their
implications for scheduling and collaboration.
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6.1.7 Early location experimentation, post-pandemic location diversi cation, and
core hour scheduling in agile team work arrangements

The rst key nding regarding the work arrangements of agile teams is that while most
teams worked fully remote during the pandemic, the teams in Echo uniquely began alter-
nating between work from the of ce and work from home early on, following the com-
pany policy of alternating their work location every other week. Although prior studies
provide some descriptions of instances where a few employees, such as those with critical
functions, still worked from the of ce during the pandemic (e.g., Smith et al., 2023), the
experimentation in Echo stands out as it was uniformly adopted across all teams, and is
the earliest example of variegated teams, i.e., teams whose members are fully aligned in
their of ce attendance.

This stands in contrast to related studies, such as Sporsem and Moe (2022), where similar
instances of experimentation with aligned and partially aligned team work arrangements
took place during the later stages of the pandemic when restrictions began lifting and
of ces were reopened with limited presence, room occupancy, or speci ¢ clauses for
social distancing.

The second key nding is that agile teams transitioned into a wide range of work location
modes post-pandemic. These modes ranged from fully exible location arrangements,
to more aligned ones, such as semi-remote and aligned of ce-remote mix modes. This
evolution was either initiated by team members themselves and supported by exible
company policies, or was driven by top-down experimentation at the organizational level.
In both scenarios, most teams moved away from traditional of ce or fully remote modes,
enabling the development of more uid and adaptive team arrangements.

Some related studies, for instance, Molléri and Mohagheghi (2024) and Liu, Stray, and
Sporsem (2023), discuss experimentation with team work arrangements post-pandemic,
broadly speaking, in connection with other topics related to hybrid work in agile software
development. However, very few studies focus explicitly on team work location arrange-
ments and provide detailed and nuanced accounts of how they have recently evolved, such
as Z. Wang et al. (2022) and Bablo, Marcinkowski, and Przybylek (2023).

In contrast with the limited experimentation regarding the work location arrangements of
the agile teams during the pandemic, the third key nding shows how work hours were
more varied, with multiple instances of partially and fully aligned schedules, in addition
to fully exible and synchronous ones. This trend continued post-pandemic with one
additional work arrangement emerging, i.e., core meeting mode. Prior research on hybrid
work has often emphasized location over schedule, so there is little empirical evidence of
how agile teams have adapted their work schedules in literature on the topic.

The most prevalent work schedule arrangement identi ed post-pandemic in this disser-
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tation is the partially aligned core hours mode, which is also reported in the few studies
that discuss the scheduling of agile teams. For example, in one Norwegian agile company
(Molléri and Mohagheghi, 2024), employees are expected to work during core hours (i.e.,
9:00 to 14:30) to allow a synchronization window. The implementation of core hours at
the company policy level is also reported by Z. Wang et al. (2022), but the exact time
frame and the adoption of the work mode at the team level are not described in the study.

Together, these ndings contribute to the growing body of knowledge on hybrid work in
agile software development. They offer a detailed and empirically grounded account of
how location arrangements uniquely evolved during the pandemic in some teams, while
most teams diversi ed their locations post-pandemic. In some cases this evolution was
driven by the teams, while in others the organizational policies shaped the team decisions.
The ndings also highlight how work hours adapted over time, with more than half of
the investigated teams adopting partially aligned schedules in the post-pandemic period.
This addresses a gap in the existing literature, which has largely overlooked the nuanced
development of these con gurations.

6.1.8 Effective seating systems hinge on team distribution and of ce co-presence

Hot desking has been proposed as one practical solution to address the issue of under-
used of ce spaces in hybrid work settings (Smite, Moe, Tkalich, et al., 2022), and the
results of Publication V support this approach. In growing companies like Kempower,
where employees are spread across multiple locations and few are present in the same
of ce simultaneously, the implemented free seating system proved effective in enabling
an adaptable and resourceful allocation of the available desks.

However, as the results of Publication Ill, Publication IV, and Publication V show, free
seating systems can also undermine focused teamwork and create discomfort due to un-
clear boundaries in shared workspaces. Close collaboration, which can be enabled by
xed team workspaces, is often essential for agile teamwork, and is especially important
for teams who are often copresent at the of ce. This insight is supported by Moe, Stray,
et al. (2023), who found that employees preferred xed team zones because they gave
each team a dedicated home zone.

The key nding is therefore, that while free seating systems like hot desking can be a
practical solution for managing of ce workspaces in hybrid work, its effectiveness de-
pends heavily on team distribution and of ce attendance patterns. With increasingly uid
team arrangements and ongoing company experimentation with seating systems, the re-
guirements for effective team workspaces are neither well de ned nor well understood,
making it crucial to align workspace systems and policies with actual team needs. Agile
teams, in particular, may bene t from more tailored workspace systems and policies that
preserve team cohesion and support their collaborative practices, so policy makers should
consider this when planning and designing seating systems and policies for hybrid work.
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6.1.9 The format of meetings in hybrid work should align with the intent

The key nding from this dissertation regarding recurring meetings is that the format
should align with the intent, i.e., the aim and purpose. The results of Publication IV and
Publication V show that meetings involving active discussion or brainstorming, such as
retrospectives, are best held in-person. This insight is also discussed in related studies.
For instance, Tkalich, Smite, et al. (2022) found that in-person meetings facilitate a more
dynamic and spontaneous exchange of opinions, compared to online attendance in remote
and hybrid meetings.

Likewise, meetings such as the unit day events and the information sharing meeting in
Unit 1 in Ericsson, where social activities and integration of new colleagues are in focus,
were found to be best suited for an in-person format. The importance of creating oppor-
tunities for newly onboarded employees to meet with their colleagues in-person is also
discussed in related studies of hybrid work in agile software development. For example,
Stray, Moe, and Semsgy (2025) found that being physically present in meetings was cru-
cial for newly onboarded developers, who had numerous questions, and were hesitant to
spam their colleagues via MS Teams when joining online meetings. Similarly, Tkalich,
Smite, et al. (2022) found that in hybrid work new hires needed time to get to know their
team members and strengthen their social bonds, and that this could be achieved through
social activities and informal coffee talks.

Additionally, the results show that meetings which are primarily intended to share infor-
mation via presentations, like the sprint review, work well when all attendees are remote.
Sporsem, Strand, and Hanssen (2022) similarly observed that large status-reporting meet-
ings were ideally scheduled on remote work days. The virtual format of remote meetings
can enhance participation for large audiences, by offering good visibility of the content
with a clear voice, and ensures an equal experience for all attendees.

6.1.10 Policies shape meeting formats and space for informal discussion is essential

While some recurring meetings, like the team sprint planning in Unit 1, were held oc-
casionally in a hybrid format to ensure the attendance of team members who could not
be present in-person, only a few meetings were consistently planned this way. At the
unit level, hybrid meetings were held exclusively in Unit 2 at Ericsson and at Kempower.
Unlike Unit 1 at Ericsson, which followed a xed of ce day policy allowing meetings to

be scheduled as either fully in-person or remote, Unit 2 and Kempower operated without
xed of ce days. Consequently, the various community meetings, and information shar-
ing meeting in Unit 2, were all held in a hybrid format to allow for exible participation
and support cross-site collaboration. This contrast highlights how different organizational
policies regarding of ce attendance can directly in uence the format of recurring meet-
ings in hybrid work, with more exible policies necessitating hybrid meetings to accom-
modate diverse participation needs.
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Finally, it may seem ef cient to schedule most recurring meetings on days when employ-
ees are expected to be in the of ce, especially considering the interactive nature of agile
meetings. For instance, Masood, Damian, and Blincoe (2021) recommend scheduling ag-
ile ceremonies on days when team members are physically present at the of ce. However,
insights from participants at Ericsson (Unit 1) emphasize the importance of leaving room
for informal conversations. This is particularly relevant for specialists, whose schedules
are often lled with meetings but who still need to be available for spontaneous discus-
sions with colleagues. Alternating between in-person and remote meetings within those
communities proved to be a useful strategy. This insight aligns with ndings of Z. Wang et
al. (2022) and Sporsem and Moe (2022), who also highlight the importance of preserving
space for spontaneous interactions in hybrid work.

6.2 Implications for practice

Based on the ndings presented in the dissertation, several practical implications emerge
for organizations and practitioners navigating hybrid work in agile software development
environments. These recommendations aim to support more effective collaboration, team
cohesion, and adaptability in the evolving post-pandemic workplace.

Organizational policies for hybrid work should be context-sensitive. Post-pandemic trends

show a shift toward calendar-based approaches and exible of ce attendance policies that

allow employees to choose their work location based on personal preferences. However,
event-triggered policies, where in-person work and of ce attendance is organized around

speci ¢ events such as onboarding or project milestones, may offer greater alignment

with agile values of responsiveness and adaptability. Practitioners are encouraged to ex-
periment with such approaches to better support team dynamics and project demands.

Hybrid work arrangements vary widely across teams and organizations. A nuanced un-
derstanding of team con gurations, including alignment in work location and schedules,
and geographical distribution, is essential for effective collaboration. The typology de-
veloped in this research provides a vocabulary for describing these arrangements and can
help managers tailor support and coordination strategies to speci ¢c team contexts.

Of ce seating systems must be aligned with team distribution and patterns of co-presence.
While free seating arrangements like hot desking can improve space ef ciency, they may

undermine team cohesion if not tailored to the needs of agile teams. Fixed team zones
or dedicated workspaces can foster stronger collaboration and improve communication,
especially for teams that frequently work together in-person. Organizations should con-

sider the nature of team interactions when designing of ce layouts and seating systems
and policies.

Finally, meeting formats should be intentionally designed to match their aim and pur-
pose. Collaborative sessions such as retrospectives and onboarding activities are best
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conducted in-person, as they benet from dynamic interaction and contribute to social
bonding. Conversely, remote formats are more suitable for large-scale information shar-
ing meetings, especially presentations, where clarity and equal participation are essential.
Practitioners should avoid scheduling all meetings on designated of ce days, as this can
reduce opportunities for informal conversations and spontaneous collaboration, which are
vital in agile environments. This is particularly important for employees like specialists,
who need to be available for ad hoc discussions with agile team members when at the of-
ce. By fostering environments that support both structured and informal communication,
practitioners can maintain agility and cohesion in hybrid work settings.

Together, these implications underscore the importance of thoughtful considerations and
continuous adaptation in hybrid work within agile contexts. Organizations that align their

policies, practices, and work environments with the evolving needs of their teams are
better positioned to sustain effective collaboration and cohesion in a post-pandemic world.

6.3 \Validity and limitations

In the following, | rst discuss the steps taken to mitigate the threats to the validity in this
dissertation following the classi cation schemes by Yin (2018) and Petersen, Vakkalanka,
and Kuzniarz (2015). | then discuss the threats that could not be mitigated and limitations
of the research.

6.3.1 Case study validity

In this section | describe the threats validity of Publication I, Publication Ill, Publication

IV, and Publication V, following the validity types for case study research (Yin, 2018).
Although Publication I was not designed as a case study, its validity aspects are reported in
connection with the case studies, as the empirical insights, which showcased archetypes of
the de ned work arrangements, were approached as six industrial cases. Additionally, the
case studies in this dissertation are exploratory and do not examine causal relationships
(Yin, 2018), therefore, that aspect of validity is not discussed.

Construct validity: To ensure construct validity in the case studies, several steps were
taken throughout the research process. Comprehensive interview guides were designed
with open-ended questions, that encouraged participants to share their experiences freely,
without being led toward speci ¢ responses. To capture a diverse range of hybrid work
settings, companies of different sizes and from various industry sectors were selected.
All participants in the case studies were experienced in agile software development and
hybrid work, which helped minimize the risk of misinterpretation or differing understand-
ings of key concepts between the researchers and the participants. To further strengthen
construct validity, feedback sessions and follow-up communications were conducted with
participants to verify the interpretations, clarify missing details, and ensure consistency
across cases. Drafts of the ndings were shared with company representatives for valida-
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tion, and their feedback con rmed the accuracy of the results, with the exception of one
participant who declined follow-up contact.

External validity: Although the primary aim of the studies was to explore the evolution of
hybrid work practices rather than to produce generalizable results, several measures were
taken to support the transferability and analytical generalization of the ndings. Cases
were selected to re ect diversity in company size, industry sector, and organizational
settings, particularly within agile software development environments adopting hybrid
work models. Participants represented a range of roles with varied levels of experience
with agile, which helped broaden the perspectives included, and reduce role-speci c bias.
While the number of interviewees was relatively small compared to the total number of
teams studied, particularly in Publication Ill, detailed case descriptions were provided
to support contextual understanding, and enable readers to assess relevance to similar
settings. The ndings are considered analytically generalizable to companies operating in
similar cultural and geographic contexts, especially within the Nordic region.

Reliability: To enhance the reliability of the studies, multiple measures were implemented
throughout the research process. Interview protocols were used to ensure consistency
across all interviews and were made publicly available to support transparency and repli-
cation. The coding processes were conducted iteratively and collaboratively, with regular
meetings held among two or more researchers in each study to discuss and re ne the code-
book. This approach helped reduce the risk of single-researcher bias and promoted shared
understanding of the data. The codebooks were also made publicly accessible, including
detailed descriptions of all coding levels. This supports the possibility of reproducing a
similar coding structure by other researchers. In addition, the involvement of multiple
researchers in both data collection and analysis contributed to consistency and reduced
subjectivity.

6.3.2 Systematic mapping study validity

In this section | describe the threats validity of Publication I, following the validity types
for systematic mapping studies (Petersen, Vakkalanka, and Kuzniarz, 2015).

Descriptive validity: To ensure accurate and objective recording of observations, a struc-
tured data extraction form was used. This form supported consistent documentation of
extracted data and allowed for revisiting and veri cation throughout the study.

Theoretical validity: Several measures were taken to mitigate biases and ensure that the
study captured what it intended to. Potential selection bias was addressed by involv-
ing four of the ve authors in nalizing the inclusion and exclusion criteria, in accor-
dance with established guidelines (Petersen, Vakkalanka, and Kuzniarz, 2015). To reduce
search strategy bias, multiple synonyms for the three main keywords were considered, and
grouped into sets. Pilot searches were conducted using various combinations of these sets
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before nalizing the search string. Additionally, backward and forward snowballing was
performed on selected and key papers to identify potentially missed studies, especially
those not captured due to the search being limited to titles, abstracts, and keywords.

Generalizability: The generalizability of the ndings is constrained by the limited number

of identi ed studies, which may not fully represent the breadth of the research area. Fur-
thermore, restricting database searches to metadata elds and excluding studies focused
primarily on remote work may have led to the omission of relevant literature, thereby
limiting the generalizability of the systematic mapping study's ndings. These limita-
tions are further elaborated in Section 6.3.3, and suggest that the results may be more
indicative than exhaustive.

Interpretive validity: Interpretive validity was supported by collaborative review, and con-
sensus among the authors during study selection and data extraction. However, the po-
tential for researcher bias in interpreting the data remains, especially given the subjective
nature of mapping classi cations.

6.3.3 Limitations

While efforts were made to enhance the validity of the publications included in this dis-
sertation, certain limitations remain, particularly in regard to the generalizability of the
results and ndings, which I describe in this section.

In the systematic mapping study (Publication Il), several constraints in the search strategy
and screening process may have affected the comprehensiveness and generalizability of
the ndings, rendering them more indicative than exhaustive. Speci cally, the relatively
small number of studies identi ed may be partly attributed to search strategy employed.
This limitation was identi ed after the mapping had been completed and reported, dur-
ing preparations for a forthcoming systematic literature review on hybrid work in agile
software engineering (Khanna, Christensen, Broomandi, et al., 2025), which is not part
of this dissertation.

Pilot searches for the forthcoming systematic literature review revealed that restricting
database queries to metadata elds (title, abstract, keywords) caused the agile keyword
string to signi cantly narrow the search results. For example, four of the studies from
Publication Il that had been identi ed via snowballing (S6-S8, S12) were available in
IEEE Xplore, but these studies did not show up in the database search results when the
search elds were set to "all metadata’, because they only mentioned agile terms in the
full text.

In addition, the screening process employed in Publication Il limited the results to stud-
ies that focused speci cally on hybrid work settings, so studies that focused primarily on
remote work settings were excluded (e.g., Moe, Stray, et al., 2023). Several other studies
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which report some instances of hybrid work in agile contexts were also identi ed in the pi-
lot searches of Khanna, Christensen, Broomandi, et al. (2025), such as Masood, Damian,
and Blincoe (2021) and Agren, Knoph, and Berntsson Svensson (2022), but were not re-
trieved through the database searches in Publication II. This was likely due to the speci c
search elds or keywords used. However, similar to Moe, Stray, et al. (2023), these stud-
ies focus primarily on remote work, so would not have met the criteria for inclusion in the

mapping.

In the case studies, the geographic concentration of companies and participants in the
Nordic region may constrain the applicability of the ndings to other regions or orga-
nizational cultures. Agile practices can be directly shaped by organizational norms and
cultures (Smite, Moe, and Gonzalez-Huerta, 2021), and the adoption of hybrid work may
similarly be in uenced by technological infrastructure, labor policies, and cultural at-
titudes toward collaboration and exibility. As such, the insights derived from Nordic
companies, where work-life balance and digital readiness are typically high, may not fully
translate to contexts with different socio-economic conditions or organizational structures.

The use of convenience sampling in the case studies, i.e., selecting companies from the
researchers' existing networks, may have introduced selection bias (Baltes and Ralph,
2022), as the selected organizations were already engaged with and interested in hybrid
work, and may be more likely to have progressive, experimental, or well-resourced prac-
tices, which may have skewed the ndings toward more favorable or advanced implemen-
tations. The ndings may therefore not be generalizable to organizations and agile teams
with less extensive experience in hybrid work practices.

Another limitation of the case studies is that most interviews were conducted via video
calls in Zoom and Microsoft Teams, rather than in-person. While virtual interviews en-
abled access to geographically dispersed participants, they may have affected the depth
and quality of the data collected. Building rapport and trust can be more challenging on-
line, potentially limiting how openly participants share their experiences (Archibald et al.,
2019). Additionally, the inability to fully observe non-verbal cues can limit researchers’
ability to interpret responses in context, while a lack of spontaneous interaction can poten-
tially also force interviewers to take a more directive role, which may affect the authentic-
ity of responses (Lobe, Morgan, and Hoffman, 2022). Similarly, the recurring meetings
investigated in Publication IV and Publication V were explored solely through interviews,
without direct observation of actual meetings. This may have limited the ndings, as in-
teractional dynamics that shape behavior in meetings may have been overlooked, given
that interviews can sometimes lead researchers to overemphasize individual-level narra-
tives (Lamont and Swidler, 2014). These factors together may have shaped the nature and
richness of the data gathered through the interviews.
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7 Conclusions

This research set out to investigate how the shift from remote to hybrid work has in u-
enced companies and teams within agile software development environments since the
Covid-19 pandemic. My research was guided by ve questions, each addressing a dis-
tinct aspect of this evolution, which | approached through a combination of conceptual
modeling, a systematic mapping study, and three exploratory case studies. In this chap-
ter, | present a summary of my research contributions and discuss directions for future
research.

7.1 Summary of the research contributions

This dissertation makes several signi cant contributions to the eld of agile software de-
velopment, in the context of hybrid work. In terms of literature contribution, the disser-
tation identi es critical gaps in the existing body of knowledge on hybrid work in agile
software development. The systematic mapping study reveals that while hybrid work is
on the rise, the topic is under-researched, with limited empirical studies, most of which
were carried out in Europe, and Nordic countries in particular, and a primary focus on
process-related aspects. By addressing these gaps, the dissertation lays the groundwork
for future investigations and encourages a broader exploration of hybrid work from peo-
ple and product perspectives, and across more diverse regional contexts. It also provides
a curated overview of existing research, serving as a valuable resource for researchers and
practitioners alike.

From a conceptual point of view, the research introduces a novel team typology and a
multidimensional model for hybrid work arrangements of software development teams.
This model goes beyond traditional binary classi cations of remote and of ce work by
incorporating dimensions of work location, schedule, and alignment among team mem-
bers. It enables a more precise and nuanced analysis of team con gurations, offering
a vocabulary that re ects the complexity of post-pandemic software development. The
typology has proven effective in characterizing the diverse arrangements of agile soft-
ware teams observed in the case studies and provides a foundation for future research and
organizational decision-making.

Empirically, the dissertation offers rich qualitative insights derived from ten companies
and 48 agile teams. These insights document the evolution of hybrid work policies and
team work arrangements during and after the Covid-19 pandemic. The nature of the
case studies captures the dynamic shifts in organizational policies and team work ar-
rangements, revealing that organizational policies were previously more nuanced than ex-
pected, with a shift toward exible and calendar-based policies post-pandemic. It presents
an early and distinctive example of aligned location alternation in the agile teams, fol-
lowed by a shift to varied post-pandemic work location arrangements in uenced by both
team-level and organizational decisions. It also shows how the teams adjusted their sched-
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ules, with more than half adopting partially aligned schedules after the pandemic.

Finally, the dissertation offers guidance for agile software development practitioners navi-
gating hybrid work environments. It emphasizes the value of event-triggered hybrid work
policies, such as organizing in-person attendance around onboarding or project mile-
stones, rather than calendar-based approaches. The insights also highlight the impact
of free seating and check-in systems, showing that while they can support of ce space ef-
ciency, they can also hinder collaboration if not aligned with team of ce attendance and
distribution. The dissertation also shows how selecting the format of recurring meetings
based on intent can be bene cial, such as using remote formats for sharing information
via presentations, in-person for brainstorming, active discussions, and to promote social
bonding, and hybrid for accommodating diverse participation needs, particularly for agile
teams who are not often co-present at the of ce. Finally, to preserve room for informal
interactions and spontaneous collaboration, which are essential for agile teams, it might
be helpful to avoid concentrating all meetings solely on of ce days.

7.2 Future research directions

Building on the ndings and limitations of this study, several directions for future research
are proposed. First, there is a need to explore hybrid work in agile software development
across diverse cultural and regional contexts, particularly outside of the Nordic countries.
Understanding how cultural norms and regional infrastructure shape policies and collab-
oration in hybrid work can offer broader insights.

Second, future studies should examine both people- and product-related perspectives of
hybrid work in agile software development. This includes investigating how organiza-
tional factors shape hybrid work practices, as well as the in uence of hybrid work on
product quality and feedback loops from customers. These dimensions are critical for
assessing the broader factors that in uence hybrid work, how hybrid work is carried out,
and its impact. Moreover, there is limited research on how agile teams have structured and
aligned their schedules post-pandemic, so future research would bene t from exploring
this topic.

Third, future research should investigate how organizational workspace policies, such as
hot-desking and free seating, impact the effectiveness of agile software teams. Specif-
ically, studies should examine what constitutes a functional team workspace and how
teams interact with and adapt to the physical of ce work environment. Finally, longi-
tudinal research could reveal how hybrid work in agile software development evolves
over time, especially as companies and teams continue to experiment and re ne their
approaches and practices.



71

References

Agren, P., Knoph, E., and Berntsson Svensson, R. (2022). Agile software development
one year into the COVID-19 pandemic. Empirical Software Engineering 27(6), p. 121.

Appel-Meulenbroek, R., Kemperman, A., Water, A. van de, Weijs-Perrée, M., and Ver-
haegh, J. (2022). How to attract employees back to the of ce? A stated choice study
on hybrid working preferences. Journal of Environmental Psychology 81, p. 101784.

Archibald, M. M., Ambagtsheer, R. C., Casey, M. G., and Lawless, M. (2019). Using
Zoom Videoconferencing for Qualitative Data Collection: Perceptions and Experi-
ences of Researchers and Participants. International Journal of Qualitative Methods
18, p. 1609406919874596.

Bablo, J., Marcinkowski, B., and Przybylek, A. (2023). Overcoming challenges of vir-
tual Scrum teams: Lessons learned through an action research study. In: International
Conference on Agile Software Development. Springer Nature Switzerland Cham, pp. 34—
49.

Baltes, S. and Ralph, P. (2022). Sampling in software engineering research: A critical
review and guidelines. Empirical Softw. Engg. 27(4), p. 94.

Barrero, J. M., Bloom, N., and Davis, S. J. (2021). Let me work from home, or | will nd
another job. University of Chicago, Becker Friedman Institute for Economics Working
Paper (2021-87).

Beck, K., Beedle, M., Van Bennekum, A., Cockburn, A., Cunningham, W., Fowler, M.,
Grenning, J., Highsmith, J., Hunt, A., Jeffries, R., et al. (2001). The agile manifesto.
Accessed: 13-08-2025. URL: https://agilemanifesto.org/.

Boland, B., De Smet, A., Palter, R., and Sanghvi, A. (2020). Reimagining the of ce and
work life after COVID-19. Accessed: 25-07-2025. URL: https://www.mckinsey.com/
capabilities/people-and-organizational- performance/our-insights/reimagining- the-
of ce-and-work-life-after-covid-19.

Braithwaite, K. and Joyce, T. (2005). XP Expanded: Distributed Extreme Programming.
In: Extreme Programming and Agile Processes in Software Engineering. Ed. by Baumeis-
ter, H., Marchesi, M., and Holcombe, M. Springer Berlin Heidelberg, pp. 180-188.

Braun, V. and Clarke, V. (2006). Using thematic analysis in psychology. Qualitative re-
search in psychology 3(2), pp. 77-101.

Braun, V. and Clarke, V. (2021). One size ts all? What counts as quality practice in
(re exive) thematic analysis? Qualitative research in psychology 18(3), pp. 328-352.

Broomandi, F., Christensen, E. L., and Paasivaara, M. (2025). One Size Does Not Fit
All: How To Organize Hybrid Work in Agile Software Development? In: Accepted
for publication in the 2025 ACM/IEEE 19th International Symposium on Empirical
Software Engineering and Measurement (ESEM).



72

Blyukguzel, S. and Balaman, U. (2023). Discourse & Communication 17(3), pp. 253—
277.

Blyukguzel, S. and Mitchell, R. (2023). Progressivity in Hybrid Meetings: Daily Scrum
as an Enabling Constraint for a Multi-Locational Software Development Team. Com-
puter Supported Cooperative Work (CSCW) 32, pp. 573—-606.

Canedo, E. D., Seidel Calazans, A. T., Sousa Silva, G. R., Brito, I. S., and Seidel Masson,
E. T. (2023). Navigating Remote Work: Challenges and Adaptations of Agile Teams
Amidst Covid-19. In: International Conference on Enterprise Information Systems.
Springer, pp. 66—-94.

Christensen, E. L., Cholvat, L. C., and Tell, P. (2025). On the Evolution of Agile Software
Team Work Arrangements. Journal of Systems and Software 230, p. 112514. pol:
10.1016/j.jss.2025.112514.

Christensen, E. L., Paasivaara, M., and Salman, I. (2025). Hybrid Work in Agile Software
Development: Recurring Meetings. In: Proceedings of the 2025 IEEE/ACM 18th In-
ternational Conference on Cooperative and Human Aspects of Software Engineering
(CHASE), pp. 120-130. po1: 10.1109/CHASE66643.2025.00023.

Conboy, K., Moe, N. B., Stray, V., and Gundelsby, J. H. (Mar. 2023). The Future of Hybrid
Software Development: Challenging Current Assumptions. IEEE Software 40(02),
pp. 26-33.

Cucolas, A.-A. and Russo, D. (2023). The impact of working from home on the suc-
cess of Scrum projects: A multi-method study. Journal of Systems and Software 197,
p. 111562.

de Andrade, A. S., Jackson, V., Prikladnicki, R., and van der Hoek, A. (2024). On meet-
ings involving remote software teams: A systematic literature review. Information and
Software Technology 175, p. 107541.

Demetriades, S., Cabrita, J., and Eiffe, F. F. (2023). The future of telework and hybrid
work. Accessed: 01-08-2025. URL: https://www.eurofound.europa.eu/en/publications/
2023/future-telework-and-hybrid-work.

Deshpande, A., Sharp, H., Barroca, L., and Gregory, P. (2016). Remote working and
collaboration in agile teams. In: International Conference on Information Systems,
pp. 11-14.

Digital.ai (2023). 17th State of Agile Report. Accessed: 13-08-2025. URL: https://info.
digital.ai/rs/981-LQX-968/images/RE-SA-17th-Annual-State-Of-Agile-Report.pdf.

Dingsayr, T., Nerur, S., Balijepally, V., Moe, N. B., et al. (2012). A decade of agile
methodologies: Towards explaining agile software development. Journal of systems
and software 85(6), p. 1213.

Duckert, M. and Bjgrn, P. (2025). Location Multiplicity: Lost Space in the Hybrid Of ce.
Proceedings of the ACM on Human-Computer Interaction 9(2), pp. 1-25.



73

Elias, J. (2023). Google to crack down on of ce attendance, asks remote workers to re-
consider. Accessed: 01-08-2025. URL: https://www.cnbc.com/2023/06/08/google-to-
crack-down-on-hybrid-work-asks-remote-workers-to-reconsider.html.

Fayard, A.-L., Weeks, J., and Khan, M. (2021). Designing the Hybrid Of ce — From
workplace to “culture space”. Harvard Business Review 99(2), pp. 114-123.

Gama, L. F. and Simdes, A. C. (2022). Scrum's Methodology adaptations to meet the
teleworking needs experienced by Software Development Teams. In: 2022 IEEE 28th
International Conference on Engineering, Technology and Innovation (ICE/ITMC) &
31st International Association For Management of Technology (IAMOT) Joint Con-
ference. IEEE, pp. 1-8.

Gratton, L. (2021). How to Do Hybrid Right. Accessed: 06-08-2025. URL: https://hbr.org/
2021/05/how-to-do-hybrid-right.

Guggenberger, N., Maor, D., Park, M., and Simon, P. (2023). The State of Organiza-
tions 2023: Ten shifts transforming organizations. Accessed: 14-08-2025. URL: https:
/Ilwww. mckinsey.com/capabilities/ people - and - organizational - performance/our -
insights/the-state-of-organizations-2023.

Halford, S. (2005). Hybrid workspace: Re-spatialisations of work, organisation and man-
agement. New Technology, Work and Employment 20(1), pp. 19-33.

Hannay, J. E., Dyb4, T., Arisholm, E., and Sjgberg, D. I. (2009). The effectiveness of pair
programming: A meta-analysis. Information and software technology 51(7), pp. 1110-
1122.

Hays (2025). Hybrid work persists amid surge in return-to-of ce policies. Accessed: 01-
08-2025. URL: https://www.hays.co.uk/media-centre/press-releases/content/hybrid-
work-persists-amid-surge-in-return-to-of ce-policies.

Hensher, D. A., Wei, E., and Beck, M. J. (2023). The impact of COVID-19 and working
from home on the workspace retained at the main location of ce space and the future
use of satellite of ces. Transport Policy 130, pp. 184-195.

Herbsleb, J. D., Mockus, A., Finholt, T. A., and Grinter, R. E. (2001). An empirical study
of global software development: distance and speed. In: Proceedings of the 23rd In-
ternational Conference on Software Engineering. ICSE 2001. IEEE, pp. 81-90.

Hohl, P., Klunder, J., Bennekum, A. van, Lockard, R., Gifford, J., Munch, J., Stupperich,
M., and Schneider, K. (2018). Back to the future: origins and directions of the “Agile
Manifesto”-views of the originators. Journal of Software Engineering Research and
Development 6(1), p. 15.

Houck, B., Yelin, H., Butler, J., Forsgren, N., and McMartin, A. (2023). The Best of Both
Worlds: Unlocking the Potential of Hybrid Work for Software Engineers. Accessed:
01-08-2025. URL: https://www.microsoft.com/en-us/research/publication/the-best-
of-both-worlds-unlocking-the-potential-of-hybrid-work-for-software-engineers/.



74

Jackson, V., Prikladnicki, R., Hoek, A. van der, and Marshall, L. (2022). Team Creativity
in a Hybrid Software Development World: Eight Approaches. IEEE Software 40(2),
pp. 60—69.

Kemell, K.-K. and Saarikallio, M. (2023). Hybrid Work Practices and Strategies in Soft-
ware Engineering-Emerging Software Developer Experiences. IEEE Access 11, pp. 112861—
112876.

Khanna, D., Christensen, E. L., Broomandi, F., Paasivaara, M., and Advait, D. (2025). Re-
visiting Hybrid Work in Agile Software Engineering: A Systematic Literature Review.
Work in progress.

Khanna, D., Christensen, E. L., Gosu, S., Wang, X., and Paasivaara, M. (2024). Hybrid
Work meets Agile Software Development: A Systematic Mapping Study. In: Proceed-
ings of the 2024 IEEE/ACM 17th International Conference on Cooperative and Hu-
man Aspects of Software Engineering (CHASE), pp. 57-67. DOI: 10.1145/3641822.
3641863.

Lamont, M. and Swidler, A. (2014). Methodological pluralism and the possibilities and
limits of interviewing. Qualitative sociology 37(2), pp. 153-171.

Liu, Z., Stray, V., and Sporsem, T. (2023). Organizational Debt in Large-Scale Hybrid
Agile Software Development: A Case Study on Coordination Mechanisms. Lecture
Notes in Business Information Processing, pp. 75-84.

Lobe, B., Morgan, D. L., and Hoffman, K. (2022). A Systematic Comparison of In-Person
and Video-Based Online Interviewing. International Journal of Qualitative Methods
21, p. 16094069221127068.

Lous, P., Tell, P., Michelsen, C. B., Dittrich, Y., and Ebdrup, A. (2018). From Scrum
to Agile: a journey to tackle the challenges of distributed development in an Agile
team. In: Proceedings of the 2018 International Conference on Software and System
Process, pp. 11-20.

Maier, L., Baccarella, C. V., Wagner, T. F., Meinel, M., Eismann, T., and \oigt, K.-I.
(2022). Saw the of ce, want the job: The effect of creative workspace design on orga-
nizational attractiveness. Journal of Environmental Psychology 80, p. 101773.

Marek, K., Wihska, E., and Dabrowski, W. (2021). The state of agile software develop-
ment teams during the Covid-19 pandemic. In: International Conference on Lean and
Agile Software Development. Springer, pp. 24-39.

Masood, Z., Damian, D., and Blincoe, K. (2021). How New Zealand software companies
are adapting work settings with changing times. IEEE Software 39(3), pp. 77-84.

Matos, J. and Franca, C. (2022). Pandemic Agility: Towards a theory on adapting to work-
ing from home. In: Proceedings of the 15th International Conference on Cooperative
and Human Aspects of Software Engineering, pp. 66—75.



75

Mendonca, W. L. M. de, Costa, P. H. T., Cancado, E. C. R,, Lima, F., Canedo, E. D.,
Bonifacio, R., and Amaral, L. H. V. (2020). From Dusk till Dawn: Re ections on the
Impact of COVID-19 on the Development Practices of a R&D Project. In: Proceed-
ings of the XXXIV brazilian symposium on software engineering, pp. 596—605.

Moe, N. B., Stray, V., Smite, D., and Mikalsen, M. (2023). Attractive Workplaces: What
are Engineers Looking For? IEEE Software 40(5), pp. 85-93.

Moe, N. B., Ulsaker, S., Smite, D., Hildrum, J. M., and Ay, F. C. (2024). Understand-
ing the Difference between Of ce Presence and Co-presence in Team Member In-
teractions. In: Proceedings of the 57th Hawaii International Conference on System
Sciences (HICSS). Honolulu, Hawaii: University of Hawai'i at Manoa.

Molléri, J. S. and Mohagheghi, P. (2024). Transformation to a hybrid workplace: A Case
from the Norwegian Public Sector. IEEE Software.

Mourdao, E., Kalinowski, M., Murta, L., Mendes, E., and Wohlin, C. (2017). Investigating
the Use of a Hybrid Search Strategy for Systematic Reviews. In: 2017 ACM/IEEE In-
ternational Symposium on Empirical Software Engineering and Measurement (ESEM),
pp. 193-198.

Mdller, K., Koch, C., Riehle, D., Stops, M., and Harutyunyan, N. (July 2023). Challenges
of Working from Home in Software Development During Covid-19 Lockdowns. ACM
Trans. Softw. Eng. Methodol. 32(5), pp. 1-41.

Naeem, M., Ozuem, W., Howell, K., and Ranfagni, S. (2023). A step-by-step process of
thematic analysis to develop a conceptual model in qualitative research. International
journal of qualitative methods 22, p. 16094069231205789.

Neumann, M., Bogdanov, Y., Lier, M., and Baumann, L. (2021). The sars-cov-2 pandemic
and agile methodologies in software development: A multiple case study in germany.
In: Lean and Agile Software Development: 5th International Conference, LASD 2021,
Virtual Event, January 23, 2021, Proceedings 5. Springer, pp. 40-58.

Neumann, M., Bogdanov, Y., and Sager, S. (2022). The Covid 19 Pandemic and its Effects
on Agile Software Development. In: Proceedings of the 2022 5th International Con-
ference on Software Engineering and Information Management. ICSIM '22. Yoko-
hama, Japan: Association for Computing Machinery, pp. 51-60.

Neumann, M., Habibpour, D., Eichhorn, D., John, A., Steinmann, S., Farajian, L., and
M6éte ndt, D. (2022). What remains from COVID-19? Agile software development in
hybrid work organization: A single case study. In: 2022 10th International Conference
in Software Engineering Research and Innovation (CONISOFT). IEEE, pp. 29-38.

Nicholas, K. and Hull, D. (2022). Elon Musk tells Tesla workers to return to the of ce
or lose their jobs. Accessed: 01-08-2025. URL: https://www.latimes.com/business/
technology/story/2022-06-01/elon-musk-tells-tesla-workers-to-return-to-the-of ce-
or-lose-their-jobs.



76

Noll, J., Beecham, S., and Richardson, I. (2011). Global software development and col-
laboration: barriers and solutions. ACM inroads 1(3), pp. 66—78.

Oliveira Jr, E., Leal, G., Valente, M. T., Morandini, M., Prikladnicki, R., Pompermaier, L.,
Chanin, R., Caldeira, C., Machado, L., and De Souza, C. (2020). Surveying the im-
pacts of COVID-19 on the perceived productivity of Brazilian software developers. In:
Proceedings of the XXXIV Brazilian Symposium on Software Engineering, pp. 586—
595.

Paasivaara, M. and Wang, X. (2022). Unveiling the Spectrum of Hybrid Work in Software
Engineering: Research Directions. In: International Conference on Agile Software De-
velopment. Springer, pp. 139-148.

Petersen, K., Feldt, R., Mujtaba, S., and Mattsson, M. (2008). Systematic mapping studies
in software engineering. In: 12th International Conference on Evaluation and Assess-
ment in Software Engineering (EASE) 12, pp. 1-10.

Petersen, K., Vakkalanka, S., and Kuzniarz, L. (2015). Guidelines for conducting system-
atic mapping studies in software engineering: An update. Information and software
technology 64, pp. 1-18.

Qatanani, D., Qusef, A., et al. (2021). Success Factors of Agile Projects: Case Study for
Projects in Jordan During Covid-19 Pandemic. In: 2021 IEEE Jordan International
Joint Conference on Electrical Engineering and Information Technology (JEEIT).
IEEE, pp. 95-102.

Reunamaki, R. and Fey, C. F. (2023). Remote agile: Problems, solutions, and pitfalls to
avoid. Business Horizons 66(4), pp. 505-516.

Robson, C. and McCartan, K. (2016). Real World Research. John Wiley & Sons.

Runeson, P. and Ho6st, M. (2009). Guidelines for conducting and reporting case study
research in software engineering. Empirical Softw. Engg. 14, pp. 131-164.

Russo, D., Hanel, P. H., Altnickel, S., and Berkel, N. van (2021). Predictors of well-being
and productivity among software professionals during the COVID-19 pandemic—a
longitudinal study. Empirical Softw. Engg. 26(4), pp. 1-63.

S. Lisboa de Andrade, A., Luz de Quadros, E. L., Oliveira Fortes, L., and Prikladnicki, R.
(2024). Developing a Collaborative Recommendations Guide for Hybrid Software De-
velopment: A Focus Group Study. In: Proceedings of the XXIII Brazilian Symposium
on Software Quality. SBQS '24. New York, NY, USA: Association for Computing
Machinery, pp. 39-48.

Scrum Pattern Group (n.d.). Collocated Team. Accessed: 25-07-2025. URL: https://scrumbook.
org . datasenter. no/ product - organization - pattern - language / development - team/
collocated-team.html.



77

Setty, P. (2021). Insights from our global hybrid work survey. Accessed: 13-08-2025. URL:
https://workspace.google.com/blog/future-of-work/insights-from-our-global-hybrid-
work-survey.

Sharp, H., Giuffrida, R., and Melnik, G. (2012). Information Flow within a Dispersed
Agile Team: A Distributed Cognition Perspective. In: Agile Processes in Software En-
gineering and Extreme Programming. Ed. by Wohlin, C. Springer Berlin Heidelberg,
pp. 62-76.

Smite, D., Christensen, E. L., Tell, P., and Russo, D. (2023). The Future Workplace: Char-
acterizing the Spectrum of Hybrid Work Arrangements for Software Teams. IEEE
software 40, pp. 34-41. poI: 10.1109/MS.2022.3230289.

Smite, D., Kuhrmann, M., and Keil, P. (2014). Virtual teams [Guest editors' introduction].
IEEE Software 31(6), pp. 41-46.

Smite, D. and Moe, N. B. (2022). De ning a remote work policy: Aligning actions and
intentions. In: International Conference on Agile Software Development. Springer Na-
ture Switzerland Cham, pp. 149-158.

Smite, D., Moe, N. B., and Gonzalez-Huerta, J. (2021). Overcoming cultural barriers to
being agile in distributed teams. Information and Software Technology 138, p. 106612.

Smite, D., Moe, N. B., Hildrum, J., Gonzalez-Huerta, J., and Mendez, D. (2023). Work-
from-home is here to stay: Call for exibility in post-pandemic work policies. Journal
of Systems and Software 195, p. 111552.

Smite, D., Moe, N. B., Klotins, E., and Gonzalez-Huerta, J. (2023). From forced Working-
From-Home to voluntary working-from-anywhere: Two revolutions in telework. Jour-
nal of Systems and Software 195, p. 111509.

Smite, D., Moe, N. B., Tkalich, A., Hanssen, G. K., Nydal, K., Sandbaek, J. N., Aamo,
H. W., Hagaseth, A. O., Bekke, S. A., and Holte, M. (2022). Half-Empty Of ces
in Flexible Work Arrangements: Why Are Employees Not Returning? In: Product-
Focused Software Process Improvement: 23rd International Conference, PROFES
2022, Jyvaskyla, Finland, November 21-23, 2022, Proceedings. Berlin, Heidelberg:
Springer-Verlag, pp. 252-261.

Smite, D., Tkalich, A., Moe, N. B., Chatzipetrou, P., Klotins, E., and Helland, P. K. (2025).
Dual Effects of Hybrid Working on Performance: More Work Hours or More Work
Time. In: Agile Processes in Software Engineering and Extreme Programming — Work-
shops. Ed. by Marchesi, L., Goldman, A., Lunesu, M. I., Przyby ek, A., Aguiar, A.,
Morgan, L., Wang, X., and Pinna, A. Cham: Springer Nature Switzerland, pp. 63—70.

Smith, R., Bucior, S., Congdon, E., and Wortman, K. (2023). Pandemic Asteroid Defense:
DART Integration and Test in the time of COVID-19. In: 2023 IEEE Aerospace Con-
ference. IEEE, pp. 1-8.



78

Souza Santos, R. de, Adisaputri, G., and Ralph, P. (May 2023). Post-pandemic Resilience
of Hybrid Software Teams. In: 2023 IEEE/ACM 16th International Conference on
Cooperative and Human Aspects of Software Engineering (CHASE). Los Alamitos,
CA, USA: IEEE Computer Society, pp. 1-12.

Souza Santos, R. de and Ralph, P. (2022). A grounded theory of coordination in remote-
rst and hybrid software teams. In: Proceedings of the 44th International Conference
on Software Engineering. ICSE '22. Pittsburgh, Pennsylvania: Association for Com-
puting Machinery, pp. 25-35. ISBN: 9781450392211.

Sporsem, T. and Moe, N. B. (2022). Coordination Strategies When Working from Any-
where: A Case Study of Two Agile Teams. In: Agile Processes in Software Engi-
neering and Extreme Programming. Ed. by Stray, V., Stol, K.-J., Paasivaara, M., and
Kruchten, P. Cham: Springer International Publishing, pp. 52—61.

Sporsem, T., Strand, A. F., and Hanssen, G. K. (2022). Unscheduled meetings in hybrid
work. IEEE Software 40(2), pp. 42—-49.

Storey, M.-A. (2016). Lies, damned lies, and analytics: Why big data needs thick data. In:
Perspectives on Data Science for Software Engineering. Ed. by Menzies, T., Williams,
L., and Zimmermann, T. Morgan Kaufmann, pp. 369-374.

Stray, V. and Barbala, A. (2024). Slack Use in Large-Scale Agile Organizations: ESN
Tools as Catalysts for Alignment? In: International Conference on Agile Software
Development. Springer Nature Switzerland Cham, pp. 20-35.

Stray, V., Moe, N. B., and Semsgy, S. (2025). Hybrid Meetings in Agile Software De-
velopment. In: Agile Processes in Software Engineering and Extreme Programming —
Workshops. Ed. by Marchesi, L., Goldman, A., Lunesu, M. |, Przyby ek, A., Aguiar,
A., Morgan, L., Wang, X., and Pinna, A. Cham: Springer Nature Switzerland, pp. 71—
80.

Stray, V., Moe, N. B., and Sjoberg, D. I. (May 2020). Daily Stand-Up Meetings: Start
Breaking the Rules. IEEE Software 37(03), pp. 70-77.

Stray, V., Moe, N. B., Vedal, H. A., and Berntzen, M. (2022). Using Objectives and Key
Results (OKRs) and Slack: A Case Study of Coordination in Large-Scale Distributed
Agile. In: The proceedings of the 55th Hawaii International Conference on System
Sciences. University of Hawai'i at Manoa.

Stray, V., Sjaberg, D. I., and Dyb4, T. (2016). The daily stand-up meeting: A grounded
theory study. Journal of Systems and Software 114, pp. 101-124.

Tanner, M. and Naidoo, M. (2021). The Use of Tools Affordances to Support Communica-
tion and Collaboration during COVID-19 remote work. In: AMCIS 2021 Proceedings.
8.

Tkalich, A., Moe, N. B., Andersen, N. H., Stray, V., and Barbala, A. M. (Oct. 2023). Pair
Programming Practiced in Hybrid Work. In: 2023 ACM/IEEE International Sympo-



79

sium on Empirical Softw. Engg. and Measurement (ESEM). Los Alamitos, CA, USA:
IEEE Computer Society, pp. 1-7.

Tkalich, A., Smite, D., Andersen, N. H., and Moe, N. B. (2022). What happens to psy-
chological safety when going remote? IEEE Software 41(1), pp. 113-122.

Vasel, K. (Oct. 2020). Dropbox is making its workforce “virtual rst! Here's what that
means. Accessed: 25-08-2025. URL: https://edition.cnn.com/2020/10/13/success/
dropbox-virtual- rst-future-of-work/index.html.

Verner, J. M., Sampson, J., Tosic, V., Bakar, N. A., and Kitchenham, B. A. (2009). Guide-
lines for industrially-based multiple case studies in software engineering. In: 2009
Third International Conference on Research Challenges in Information Science, pp. 313—
324.

Wang, Z., Chou, Y.-H., Fathi, K., Schimmer, T., Colligan, P., Redmiles, D., and Prik-
ladnicki, R. (2022). Co-designing for a Hybrid Workplace Experience in Software
Development. IEEE software 40(2), pp. 50-59.

Wohlin, C. (2014). Guidelines for snowballing in systematic literature studies and a repli-
cation in software engineering. In: Proceedings of the 18th international conference
on evaluation and assessment in software engineering, pp. 1-10.

Yin, R. K. (2018). Case Study Research and Applications: Design and Methods. \Vol. 6.
Thousand Oaks, CA: Sage.

Yu, K. (2023). Asia Paci c Companies Leading the Return to Of ce with Plans to Expand
Of ce Portfolios: CBRE Survey. Accessed: 01-08-2025. URL: https://www.cbre.com/
press-releases/apac-companies-leading-the-return-to-of ce-with-plans-to-expand-
of ce-portfolios-cbre-survey.

Zaidman, N. and Van Dijk, D. (2025). Why do software developers like working from the
of ce? Information and Software Technology 179, p. 107647.

Zaidman, N., Van-Dijk, D., Bouskila-Yam, O., and Gazit, L. (2025). Where is the best
location to conduct scrum meetings? A quantitative and qualitative analysis of devel-
opers' perspectives. Behaviour & Information Technology 44(18), pp. 4419-4436.



80




Publication |

Smite, D., Christensen, E. L., Tell, P., and Russo, D.
The Future Workplace: Characterizing the Spectrum of Hybrid Work
Arrangements for Software Teams

Reprinted with permission from
IEEE Software
\Vol. 40, pp. 34-41, 2023
© 2023, IEEE






























Publication Il

Khanna, D., Christensen, E. L., Gosu, S., Wang, X., and Paasivaara, M.
Hybrid Work meets Agile Software Development: A Systematic Mapping Study

Reprinted with permission from
2024 IEEE/ACM 17th International Conference on Cooperative and Human Aspects of
Software Engineering (CHASE)
pp. 57-67, 2024
© 2024, Association for Computing Machinery




































Publication Il

Christensen, E. L., Cholvat, L. C., and Tell, P.
On the Evolution of Agile Software Team Work Arrangements

Reprinted with permission from
Journal of Systems and Software
Vol. 230, p. 112514, 2025
© 2025, Elsevier Inc




























































Publication IV

Christensen, E. L., Paasivaara, M., and Salman, I.
Hybrid Work in Agile Software Development: Recurring Meetings

Reprinted with permission from
2025 IEEE/ACM 18th International Conference on Cooperative and Human Aspects of
Software Engineering (CHASE)
Ottawa, Canada: pp. 120-130, 2025
© 2025, IEEE






	List of publications
	Declarations
	Introduction
	Background and research motivation
	Research problem and questions
	Research aim and impact
	Dissertation structure

	Literature review
	Hybrid work definitions
	Organizational policies and team work arrangements
	Team workspaces
	Meetings in agile

	Research problem and methodology
	Research problem and questions
	Research design and methods
	Research activities
	Primary data collection and analysis
	Data collection and analysis for the mapping study


	Overview of the publications
	Publication I
	Publication II
	Publication III
	Publication IV
	Publication V

	Results
	Literature extent, geographical regions, and perspectives
	Organizational hybrid work policies
	Agile software team work arrangements
	Characterization of work arrangements
	Evolution of work arrangements

	Seating systems and team workspaces
	Recurring meetings in hybrid work

	Discussion
	Key findings
	Hybrid work in agile environments remains under-researched
	Research is concentrated in European and particularly Nordic regions
	Research on hybrid work has a strong focus on the process perspective
	Previous organizational policies were more nuanced than expected
	Flexible and calendar-based policies were most prevalent post-pandemic
	A nuanced characterization of software team work arrangements
	Early location experimentation, post-pandemic location diversification, and core hour scheduling in agile team work arrangements
	Effective seating systems hinge on team distribution and office co-presence
	The format of meetings in hybrid work should align with the intent
	Policies shape meeting formats and space for informal discussion is essential

	Implications for practice
	Validity and limitations
	Case study validity
	Systematic mapping study validity
	Limitations


	Conclusions
	Summary of the research contributions
	Future research directions

	References

