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ABSTRACT

In the postpandemic era, attitudes toward remote work appeared to undergo a lasting transformation, with a high degree of
location flexibility becoming increasingly common. Yet, in recent years, many organizations have introduced return-to-office
(RTO) initiatives aimed at re-establishing traditional workplace dynamics and prioritizing in-person collaboration. These man-
dates have drawn significant attention and criticism for limiting software developers flexibility, diminishing well-being, and
potentially impacting women disproportionally. This study seeks to understand software developers preferences and actual work
behaviors in companies that promote in-office presence. Specifically, we investigate whether certain demographic groups, in-
cluding women, are differentially affected by RTO initiatives. We also explore a range of factors that may influence individual
preferences for remote or on-site work, beyond gender-based assumptions. We report findings from a survey conducted in two
large Scandinavian companies engaged in the development of software-intensive systems and services. Data analysis includes
descriptive statistics, contingency tables along with post hoc tests, chi-square test of association, and Cramér's V for effect sizes.
Our findings reveal that gender differences among software developers in both industrial cases are minimal and statistically
insignificant. Instead, other variables—such as the degree of collaborative work, commute time, and responsibility to support
teammates—demonstrate a stronger association with both actual and preferred office attendance. Our results challenge com-
mon narratives around gendered responses to RTO mandates, suggesting that other contextual and task-related factors may play
a more decisive role. While the impact of RTO initiatives should not be dismissed, our findings indicate that a deeper understand-
ing of work dynamics—particularly around collaboration intensity and commuting burden—is essential to designing equitable
and effective work policies. Finally, our findings imply that organizational recommendations for work location must go hand in
hand with task design.

1 | Introduction workstations equipped with multiple monitors, and team cohe-

sion, with dedicated areas for collaboration such as whiteboards,

The role of the office space has undergone a dramatic trans-
formation in the wake of the COVID-19 pandemic. In the past,
the office life was the center of professional work. Software
engineers commuted daily, and software team activities were
anchored in shared physical spaces. This traditional setup sup-
ported both individual productivity, through fixed personalized

burndown charts, and informal problem-solving sessions.
Today, however, the reality looks very different [1].

As remote and hybrid work have become the norm across nu-
merous organizations employing knowledge workers, such as
software developers, many offices remain half empty on most
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days. With the more flexible office attendance, new patterns of
office use are emerging that challenge long-held assumptions
about how, when, and why people gather at work [2, 3].

Few years into the postpandemic reality, many companies are
eager to reinvent their offices and revitalize socialization that
is found to be the cornerstone of remote and hybrid working.
This is evident in studies reporting reduced team cohesion [4]
and impaired collaboration [5-7] within the teams developing
software. Many offices have been redesigned to offer open-plan
layouts, hot-desking systems, social hubs, and casual collab-
oration zones [3]. These changes aim to repurpose the empty
fixed workstations to support flexibility and foster spontaneous
interaction, in theory said to appeal to a more mobile, hybrid
workforce.

However, in practice, flexible policies have a tendency to cre-
ate irregular and unpredictable office occupancy patterns
[8, 9], undermining the purpose of co-location. Developers
increasingly expect autonomy over where they work [8], and
many software-intensive organizations have relaxed their atti-
tudes toward office presence to keep their employees satisfied
[1]. Thus, studies show that despite recent efforts to return
software developers to the office, attendance remains stub-
bornly low |2, 4].

Software developers continue to exercise their autonomy to
work remotely, even when perks are available. The usual perks,
like ice-cream machine or a new pool table, are often perceived
as “one-time attractions” that drive immediate attention but
very soon lose the appeal [3]. Another typical reason for the
stagnation of office attendance is the conflicting corporate ac-
tions on one hand calling for the return to the office, while on
the other hand reducing the number of available workstations,
canceling the free parking services and alike [10]. Further, the
call for social interaction at the office (and concentration at
home) expressed by many software developers [2, 3, 11] is often
confused with the need for recreation areas instead of meeting
rooms equipped with whiteboards and team spaces equipped
with classic workstation. Without these, other incentives such
as free meals, wellness amenities, and remodeled environments
to make the office more attractive [3] are often insufficient to
ensure consistent office occupancy.

The failed efforts to repopulate the offices can be partially
explained by unprecedented scale of current remote work.
Managers are not equipped with any arguments for why office
work is more superior than working on-site, and if that is actu-
ally true. This raises a crucial question: What can we do better?
Faced with underused offices and limited returns on workplace
redesign investments, and unpredictable occupancy patterns
that hinder the potential benefits of co-location [9], many com-
panies are introducing blanket return-to-office (RTO) policies,
typically requiring a fixed number of in-office days per week
[10, 12]. While these policies aim to restore predictability and
cohesion, they can backfire. These top-down policies are often
met with resistance from employees, which sometimes results
in people quitting [13], are inconsistently followed, and may
ultimately prove ineffective in software companies [9]. In prac-
tice, employees may still end up commuting to the office only to
spend the day in online meetings with colleagues who remain

remote, in a phone booth, undermining the whole intent behind
the policy.

Interestingly, while the focus on in-office work is trending,
structured RTO mandates are not overwhelming [12]. Some
companies opted for softer, recommendation-based policies
letting employees decide where to work when. Yet, both ap-
proaches, strict or soft, raise critical questions: Who is coming
to the office, and why? What types of work are they trying to ac-
complish on-site? And how can offices be redesigned to support
these goals in ways that are responsive to real needs rather than
theoretical ones?

While prior research has examined factors such as commuting
burden, collaboration intensity, or demographic characteristics
in relation to remote work, much of this knowledge is rooted
in prepandemic contexts or generalized knowledge worker
populations. In the current postpandemic reality of software
companies that experiment with RTO mandates and office ren-
ovations, the motivations for working remotely or on-site remain
poorly evidenced. Much of the current discourse surrounding
RTO policies relies on assumptions, such as that women are
more reluctant to return to the office, or that developers will
naturally come in for collaboration but stay home for individual
work. Yet, these claims are rarely tested empirically in large-
scale industrial contexts.

In this paper, we therefore seek to understand which factors in-
fluence software developers' preferences and actual work behav-
iors. To this end, we analyze survey data from two Scandinavian
companies that promote office presence. We analyze 390 re-
sponses using contingency tables, chi-square significance test,
and Cramér's V for determining the effect sizes to determine the
association between the contextual factors and office presence,
and also between the contextual factors themselves. We further
develop “archetypes” of office-first and remote-first workers,
which can inspire companies in their efforts to reinvent their
workplaces.

This paper is an extension of an earlier submission [14], which
presented findings from the survey in one of the two companies
and was dedicated to exploring the gender differences in office
attendance. Extending that previous work, our present analysis
of the “State of Hybrid Working” survey examines a broader set
of factors influencing office presence, including demographic,
work-related, and contextual variables associated with software
developers' in-office attendance patterns.

Our study contributes by (1) empirically challenging gender-
based assumptions and showing that they are not supported
once contextual and task-related factors are considered; (2)
empirically grounding widely circulated but weakly evidenced
claims about collaboration, commute, and office presence in
robust industrial surveys; and (3) shifting the analytical focus
from demographics toward task design and organizational con-
text. While many of our findings may appear “intuitive,” orga-
nizational policies must be based on validated evidence rather
than assumptions. By clarifying which factors matter most, our
results help companies avoid misguided RTO policies and in-
stead align workplace design with actual developer needs and
behaviors.
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The remainder of the paper is structured as follows: Section 2
provides an outline of the background and related work.
Section 3 presents the research methodology, followed by the re-
sults in Section 4. In Section 5, we discuss our results and their
implications. Finally, Section 6 concludes the paper with a sum-
mary of the key findings.

2 | Background and Related Work

The COVID-19 pandemic has irreversibly changed the land-
scape of work arrangements. Thus, during the early postpan-
demic period, many companies institutionalized flexible work
policies, allowing employees to work remotely either partially
or indefinitely. In particular, software development compa-
nies, as representatives of the most prominent knowledge-
intensive work groups, have become places of flexible working
[3, 15] with often underpopulated office spaces and office
presence ranging between 30% and 50% and only in rare cases
reaching 70%.

While flexible work arrangements have been widely appreci-
ated by employees [13], research has highlighted that flexibility
comes at a certain cost. There is a growing understanding that
flexible work is not for everyone and that it has its disadvantages
[1, 5, 16-18]. As the challenges became more visible, companies
began re-evaluating their hybrid work strategies, ranging from
encouraging on-site presence to implementing structured RTO
mandates [1, 12, 19].

The effectiveness of the new work policies can vary depending
on how well they align with employee desires. Research on em-
ployee preferences in software-intensive companies consistently
shows that there is no universal agreement within companies—
some employees prefer to work entirely remotely, while others
favor a fully in-office arrangement [1]. In this section, we review
existing studies that explore the factors that gravitate employees
toward on-site and remote work options.

2.1 | Individual Motivations and Demographics

Remote work motivations have long been associated with de-
mographic characteristics such as gender and parental status.
Early telework literature from the 1970s to 1980s portrayed
typical remote workers as clerical women, managerial and pro-
fessional mothers, and male managers or professionals seeking
work and family life integration [20]. More recent studies sug-
gest that women workers, on average, place slightly more value
on the option of WFH then men due to caregiving responsibil-
ities [21]. However, these differences tend to diminish when
accounting for variables such as education level and parental
status [19]. Some evidence even suggests that fathers of young
children work from home more often than mothers [19] and that
both genders value different types of flexibility-women more
often seek flexible time, while men prefer flexible location [22].
Generally, family people and individuals with many nonwork
obligations tend to value the ability to work remotely [11, 23, 24].

In contrast, studies conducted within the software engineer-
ing domain report minimal gender differences in remote work

participation and preferences [1]. In a study of patterns of co-
presence in 17 DevOps teams partially working from home,
Moe et al. [4] observed slightly higher attendance rates among
women, but these differences were statistically insignificant.
Our own analysis of a survey in a Scandinavian company [14],
which we extend in this paper, led to a similar conclusion. We
learned that women had a slightly higher degree of remote
working, but gender differences among software developers (un-
like other departments) were negligible and insignificant.

Taken together, these studies suggest that while gender may
play a role in shaping remote work preferences in general popu-
lations, its effects may be less pronounced in the context of soft-
ware engineering companies. Thus, a broader set of influencing
factors is needed.

Beyond gender, existing research highlights the commute as one
prominent factor in this matter. Daily commute to the office, es-
pecially for long commuters, is a large investment of personal
time that many try to avoid by working from home [2, 11, 23, 24].
Similarly, employees with barriers to accessing the office, such
as disabilities, are likely to become remote workers [23]. Another
factor mentioned in the literature is age. Corporate human re-
source managers are increasingly concerned about the young
generation employees that enter the job market and perceive
the ability to work remotely as the default option; however, the
studies of preferences for remote versus on-site work among rep-
resentatives of different generations are inconclusive [1]. Some
studies report that remote work is lower among the young em-
ployees [1, 19], others report no major differences [1].

Differences in individual preferences for remote versus on-site
working may be also explained by several competencies that
make specific individuals more effective in a particular work
modality, including self-discipline and ability to concentrate
on tasks over a long period of time without getting distracted,
communication skills, initiative, adaptability, time manage-
ment, and technical skills [23, 25]. Finally, preference to work
in the office versus home may be also influenced by the pref-
erence for segmentation versus integration of the work and life
spheres [26].

2.2 | Task-Related Factors

Beyond demographics, the nature of one’s work is a critical deter-
minant of where it can be best performed. Early studies on remote
work have linked the interest in work from home with certain
occupations and job profiles, including self-employed profes-
sionals, artists, writers, and craftspeople [24]. Today, knowledge
workers of different professions with remote-compatible jobs are
using this opportunity [23]. Some studies report that managerial
duties increase the interest in on-site working, while engineers
are more interested in working remotely [1].

Many software engineers associate remote work with increased
productivity due to the superior ability to focus [11]. This is why,
employees gravitate toward remote work when having tasks that
demand deep concentration or uninterrupted time [2, 8]. Yet,
there are also voices for the office as a superior place for produc-
tivity—these are employees who report achieving better focus,
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and daily routines in the office, in the stimulating atmosphere
of positive peer pressure and in the absence of distractions form
kids, spouses, pets, and home duties [3]. Tasks that are com-
patible with remote work tend to have relatively low need for
communication and coordination, clear criteria, milestones and
deliverables [23, 24], and demand ability to work autonomously
without supervision [25].

Collaborative activities that require interaction or cocreativity,
such as planning, brainstorming, workshops, and task assign-
ment, are reported to benefit from physical co-location [2, §].
Some teams may even have an agreed upon schedule for on-site
team meetings [11]. Additionally, employees can be driven to
visit the office due to the need for essential infrastructure, man-
agement request, or client demands [3, 11]. On the other hand,
employees who are scheduled to spend a full in online meetings
prefer to work from home [2].

As different tasks are more or less conductive to work modali-
ties, the ability to choose a location based on the type of task at
hand is becoming an increasingly important factor in workplace
decisions.

2.3 | Evolution of Remote Work Regulation
and Office Redesign

One fundamental problem inherent in flexible work arrange-
ments is the unpredictable occupancy of offices. When individ-
uals are free to choose their work location based on personal
preferences, demographic conditions, or task requirements, it
becomes increasingly difficult (nearly impossible) for organi-
zations to manage their workplaces effectively. Recent studies
show that unstructured hybrid work surfaces problems with
work coordination, resource utilization, and spontaneous col-
laboration, which all require co-location and not just office
presence.

To address these concerns, organizations have taken one of two
strategic directions. Some have embraced remote-first models,
often accompanied by downsizing of office infrastructure, while
others adopted structured RTO policies in an effort to reestab-
lish office-centered work.

Among companies that favor the latter route, the strategies
vary. Some enforce mandatory office days or time, the ap-
proach that often receives criticism [9]. Others attempt to en-
courage attendance by offering redesigned office spaces and
added amenities [3]. A growing trend is to make the office
feel more like home, introducing open-plan layouts, commu-
nal lounge areas, greenery, and social spaces. These changes,
while well intentioned, often lead to hot-desking policies that
reduce desk personalization, increase noise levels, and create
environments that may be poorly suited to deep focus or col-
laborative team work [27].

Asaresult, there is increasing skepticism about the effectiveness
of such interventions, as attendance in many redesigned offices
remains low. This prompts a question: Do we know who we de-
sign our offices for?

Solving the hybrid work puzzle is not a straightforward task.
Recent studies suggest that employee needs and expectations
are far from uniform. While some workers value the office for
social connection and collaboration, others prioritize individual
productivity. Likewise, preferences vary by role, task type, team
dynamics, and even home environment conditions and regional
electricity prices. This variation points to a need for more nu-
anced understanding. Rather than treating the workforce as a
homogeneous group, organizations must begin to recognize the
archetypes of office and remote workers—distinct patterns in
how, when, and why employees use the office. Yet, few empiri-
cal studies to date have systematically examined these patterns
across both actual and preferred office use.

To summarize, while prior studies discussed above offered
valuable insights into demographic and task-related influences
on remote work preferences, most of this evidence is grounded
in prepandemic conditions or focuses on general knowledge
workers rather than software developers. It remains unclear
whether well-documented factors like gender, commute time,
or collaboration needs still explain work-location preferences
in the same way within today's software industry contexts
and whether software engineers in different national contexts
demonstrate similar patterns of behavior. This study addresses
this gap by examining the persistence and relative strength of
these factors in two large Scandinavian software companies
undergoing postpandemic RTO transitions. By empirically
testing gender-based assumptions and contrasting demo-
graphic variables with task- and context-related factors, our
work contributes new evidence about how software developers
navigate evolving workplace expectations and organizational
mandates.

3 | Research Methodology

The aim of our study is to understand the factors that affect soft-
ware developers' actual and preferred office presence in the context
of hybrid work. By “software developers,” we mean software engi-
neers and other professionals involved in developing digital prod-
ucts (such as designers, testers, architects, and product and project
managers) who often work as members of cross-functional teams.

As organizations continue to adapt their RTO strategies, it is
critical to examine how these policies align with employee pref-
erences and behaviors. A better and nuanced understanding
can inform evidence-based redesign of offices, ensuring they
meet the needs of those who choose to return voluntarily and
decrease dissatisfaction of those who return by mandate.

3.1 | Research Questions
Our study aims to answer the following research questions:
RQ1. What are the actual and preferred office presence

among software developers?

Motivation: In our study of survey responses collected
in two Scandinavian companies, we explore the actual
and preferred office presence, which serve as the key
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dependent variables in the analysis. Understanding the
gap between what software developers currently do
and what they would prefer helps reveal the degree of
alignment, or misalignment, with current policies. The
goal of such analysis is to obtain insights pertaining to
whether employees comply with the RTO expectations
out of necessity or genuine preference and estimate how
many employees have their preferences not met with the
current RTO policy.

RQ2. What factors are associated with the actual and pre-
ferred office presence?

Motivation: Further, we study direct and indirect relation-
ships between a variety of factors to uncover their dynam-
ics that shape employee behavior and preferences. This
broader view offers organizations a deeper understand-
ing of what motivates certain work arrangements, which
can inform more effective and adaptive workplace strate-
gies, for example, by considering differentiated policies or
exceptions.

RQ3. What characterizes software developers with various
degrees of remote, hybrid, and in-office work?

Motivation: Finally, we analyze how the demographic charac-
teristics (independent variables) and other relevant factors com-
bined influence software developers' work location choices. Such
analysis support identification of useful patterns and archetypes
of remote and office workers. This knowledge can help compa-
nies assess the potential impact of changes in the office design,
office location, or policy mandates.

3.2 | Empirical Cases

In this study, we analyze two empirical cases—NorBank and
GlobCo. The cases were selected through convenience sam-
pling. Both companies participate in an ongoing research
project. The company names are anonymized to preserve
confidentiality.

NorBank is a financial services company headquartered in
Norway, which operates in the Nordic markets and offers pen-
sion, savings, insurance, and banking products to both the pri-
vate and the business market. While the company employs more
than 2000 people in total, this study primarily focuses on soft-
ware developers working in software teams from different parts
of the company.

After the pandemic, NorBank introduced a very soft RTO pol-
icy with a very flexible formulation: Fully remote is not an
option. Their flexible policy is supported by a clear priority
for in-office work. NorBank management communicates their
beliefs in the importance of serendipitous conversations, often
associated with physical interaction. However, as a company
focusing on employee autonomy, NorBank intentionally fos-
ters discussions over rules to build habits around sound rea-
soning and cooperation in teams rather than strict policies. A
number of office renovation projects were launched to make
on-site work more attractive, for example, dedicated focus

areas, meeting rooms equipped with modern technology, and
improved cafeteria.

GlobCo is a large international company headquartered in
northern Europe with more than 14,500 employees in Sweden.
The company develops a wide range of software-intensive prod-
ucts and solutions, including generic software products, offered
to an open market, and complex compound systems with cus-
tomized versions.

After the pandemic, GlobCo launched their first version of RTO
policy that required employees to work from the office “at least
50% of the time during a calendar year.” Despite sounding strict,
this policy was perceived as rather flexible due to a vague formu-
lation and the absence of strict follow-ups for office presence on
an individual level. Management motivated their RTO mandates
by emphasizing the importance of peer support and close col-
laborations for the corporate business. Office interactions were
also seen as the key to innovation and preserving the corporate
culture. The RTO initiative at GlobCo was supported by several
other changes, such as regular in-office educational events and
gatherings, and upgraded offerings in the local cafeteria, in-
cluding complementary ice-cream. Office space renovation at
GlobCo is planned but has been delayed due to the rental con-
tract renegotiation.

3.3 | Data Collection

To study behavior and preferences of software developers for
hybrid working, we conducted a comprehensive “The State of
Hybrid Work” survey. This survey is part of a larger research ini-
tiative at SERL BTH to support our partner companies through-
out the pandemic and transitioning into fully hybrid mode of
working.

3.3.1 | Survey Content

The survey comprised more than 80 questions covering a wide
range of topics related to hybrid work, including demographic
information, job characteristics, actual and preferred office
presence, work schedules, job satisfaction, collaboration, psy-
chological safety, teamwork, and well-being. Most questions
were on a Likert scale, and many offered optional free-text fields
for more nuanced responses. The survey was administered on-
line and distributed via the data collection and storage platform
Netigate, ensuring accessibility for participants and secure stor-
age of the collected data. The tool also has a user-friendly ver-
sion for mobile devices.

For the purpose of this study, we focus on a subset of variables
from the broader survey. Specifically, we focus on respondent
gender, actual office presence, preferred office presence, the ex-
tent of collaborative and individual tasks, the extent to which
others' performance depends on the respondent, and commute
time. The selection of this subset was guided by the research
questions and our interest in understanding the relationship be-
tween demographic and work-related factors and software de-
velopers' actual and preferred work arrangements.
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TABLE1 | Overview of the survey questions analyzed in this study.

Identifier Question formulation Scale, multiple-choice response options
gender Your gender? Nominal scale: Female, Male, Prefer not to disclose
age How old are you? Likert scale: 18-27years, 28-37years, 38—

office_presence

office_presence_preferred

collaborative_tasks

independent_tasks

others_depend

commute_time

How often do you work in the office
during a typical week (current
office/remote work schedule)?

How often do you prefer to work
in the office during a typical week
(ideal office/remote work schedule)?

To what extent are Collaborative
tasks (e.g., work meetings,
workshops, and pairing) a

part of your daily work?

To what extent are Independent
work (e.g., coding, analysis,
testing, and documentation)

a part of your daily work?

To what extent do others'
performance depend on you (e.g.,
task dependencies and dependencies
on your knowledge or instructions)?

How much time do you spend
commuting to the office (one way)?

47years, 48-57 years, 58—67 years

Likert scale: I don't have a fixed days I work in the
office, Never or almost never, Less than 1day/week,
1-2days/week, 2-3 days/week, 4-5 days/week

Likert scale: Not at all, Less than 1day/
week, 1-2days/week, 2-3days/week, 4-5days/
week, I want flexibility from week to week

Likert scale: Not at all, To a small extent,
Somewhat, To a large extent, Very much

Likert scale: Not at all, To a small extent,
Somewhat, To a large extent, Very much

Likert scale: Not at all, To a small extent,
Somewhat, To a large extent, Very much

Likert scale: Less than 15min, Between 15
and 30 min, Between 30 min and 1h, Between

tenure How long have you been

working at the company?

1 and 2h, More than 2 h, Not relevant

Likert scale: 0-2years, 2-5years, 5-10years, 10—
15years, More than 15years, Prefer not to answer

The exact phrasing of the questions and response options are
summarized in Table 1. For brevity and clarity, we use question
identifiers in the text to refer to specific survey items.

3.3.2 | Sampling Participants

The survey was deployed in two companies distributed via inter-
nal communication channels.

+ NorBank: All employees at NorBank were invited to par-
ticipate in the company-wide survey. The survey was con-
ducted over two weeks in June 2023 and gathered 182 valid
responses (48% response rate) from software engineers and
business professionals involved in developing digital fi-
nancial products using agile methods, such as large-scale
Scrum and ScrumBan. Employees were situated in both
Norway (mostly) and Sweden (some).

» GlobCo: At GlobCo, all employees in three departments
that volunteered to participate in the study were invited
to participate in the survey. These departments included
two software product development departments and one
DevOps department. The survey was conducted from
March to April 2024 and gathered 208 valid responses
(53% response rate). Employees were situated in Sweden

(mostly) and India (some). The roles of the surveyed em-
ployees included those of software engineers, designers/
architects, testers, DevOps experts, and line/project/pro-
gram managers.

The response rates (48% and 52%, respectively) can be consid-
ered good in organizational surveys, particularly given the vol-
untary nature of participation [28]. The resulting nonrandom
sample, although not strictly representative of the company em-
ployee populations, however, does not influence the reliability of
our results. The aim of our study is not to statistically generalize
the results to the entire workforce, but rather to explore patterns
and understand relationships within the responding sample.
In this context, we consider the sample sizes (390 responses in
total combining 182 responses in NorBank and 208 responses
in GlobCo) and response rates to be adequate for the intended
exploratory analysis.

3.3.3 | Survey Administration

All participants received our invitation email with the link
to the survey, which was combined with company manag-
ers' emails and reminders emphasizing the importance of
responding.
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3.3.4 | Informed Consent

Before launching the survey, we obtained the ethical approval
from the Norwegian Agency for Shared Services in Education
and Research (SIKT). We followed their guidelines and tem-
plate [29] to create an informed consent form. The form was
shared with the respondents, explained the purpose of the
study, the voluntary nature of participation, and the confi-
dentiality of responses. Participants were assured that their
responses would be anonymous and used solely for academic
purposes.

3.4 | Data Analysis

In our analysis, we apply a series of methods across multiple
stages to interpret the data and address our research questions.

First, we review the responses for completeness of the studied
dimensions; see Table 1. Any responses containing missing val-
ues are to be removed.

We continue by visual analysis of the dataset using bar charts,
placing the two cases side by side for comparison. To ensure fair
interpretation, we present both absolute frequencies and nor-
malized values. Normalization is done by dividing the number
of responses in each category by the total number of responses,
allowing proportion-based comparisons.

Further, we conduct a contingency table analysis using adjusted
residuals alongside the chi-square test to determine significance
(with p = 0.05) [30]. We identify cells with significant deviations
by inspecting adjusted residuals, considering values with an ab-
solute magnitude above 1.96 as statistically significant [31]. Such
analyses allow to pinpoint answer categories responsible for the
associations.

Contingency table analysis allows us to assess whether the
distribution of observations differs from what would be ex-
pected under the assumption of independence, highlighting
specific category combinations with notable discrepancies [31].
Contingency table analysis and chi-square test are designed to
analyze mutually exclusive categories of data.

To quantify the strength of the observed associations, we use
Cramér's V, which ranges from 0 (no association) to 1 (perfect
association) between nominal categories. We interpret the re-
sults based on Rea and Parker [32] guidelines summarized in
Table 2.

To present our results in an easy-to-read form, we develop ar-
chetypes highlighting the common traits among respondents
with respect to our dependent variable—the actual office
presence. To create the archetypes, we conduct joint strati-
fied analysis. First, we concatenate the datasets of both cases
and stratify them by the actual office presence dimension.
Further, we apply contingency table analysis between the de-
pendent variable and the rest of the dimensions. Such results
reveal what traits are overrepresented or underrepresented in
each cohort.

TABLE 2 | Interpretation of Cramér's V values by Rea and Parker
[32].

Value Description

0.00 and under 0.10 Negligible association

0.10 and under 0.20 Weak association
0.20 and under 0.40 Moderate association
0.40 and under 0.60 Relatively strong association
0.60 and under 0.80 Strong association

0.80 to 1.00 Very strong association

3.5 | Threats to Validity

Following the recommendations of Wohlin et al. [33], we evalu-
ated our study with respect to four types of validity: conclusion,
internal, construct, and external validity. Our study explores
factors associated with the preference for and actual presence in
the office. Because we do not examine causal relationships per
se, some criteria typically relevant for experimental studies are
less applicable here.

Construct validity concerns the extent to which the operational-
ization of concepts accurately reflects the underlying theoretical
constructs [33]. In our study, this threat concerns the under-
standably and validity of our survey questionnaire. To mitigate
this threat, we developed, reviewed, and iterated the question-
naire several times with our industry partners. Our partners
provided valuable input on the scope of the questionnaire and
the question-and-answer option formulations.

The answers are prone to biases due to participants’ percep-
tions. Participants responses may inadvertently overestimate
or underestimate their situation. For instance, our survey re-
spondents may not have a full perspective to what extent oth-
ers’' performance depends on their work. To somewhat mitigate
this threat, most questions contain “Not sure” answer option.
Unfortunately, the survey format limits more profound mea-
sures to mitigate such perception-based biases. As a future work,
we intend to complement our results with interviews to gain a
more in-depth and validated perspective factors determining
hybrid working preferences.

Internal validity relates to potential factors that could affect
causal relationships between variables without the researchers'
awareness [33]. In our study, we do not explicitly seek to confirm
causation; rather, we focus on understanding relationships and in-
fluences between different factors. Furthermore, in a few places,
we have identified relationships that may appear causal, for exam-
ple, the extent of collaborative tasks and office presence, we explic-
itly discuss this relationship and provide multiple explanations.

Conclusion validity concerns the appropriateness of the sta-
tistical analysis and the composition of subjects [33]. In this
study, we employed established statistical techniques such
as chi-square tests and Cramér's V to estimate the associa-
tions and their strength. These methods are well suited for
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detecting patterns in categorical data and provide robust effect
estimates. We also consider the sample size—390 responses
in total (182 from NorBank and 208 from GlobCo)—to be
adequate for identifying statistically significant associations
using these methods.

Regarding selection, participation in the survey was volun-
tary, which introduces the possibility of self-selection bias, as
only those motivated to respond did so (approximately 50% of
employees). However, the relatively high response rate sug-
gests sufficient heterogeneity among participants, and the
large sample size reduces the risk of random effects due to
self-selection.

Regarding instrumentation, we developed the survey specifi-
cally for this study, which may introduce measurement bias. To
mitigate this, we followed best practices for survey design, such
as using scaled rather than dichotomous (yes/no) items and in-
cluding “not relevant” options to reduce forced responses. As the
survey was cross-sectional, causal inferences cannot be made.
Furthermore, we did not control for contextual factors such as
cultural differences between sites. Given that the participating
organizations operate across multiple locations and countries,
contextual factors may influence how employees perceive and
act upon office presence. For instance, employees from some re-
gions might be more accustomed to working off-site. Exploring
such cross-cultural effects is an interesting avenue for future
research.

External validity concerns the generalizability of the findings
to other contexts and populations [33]. Our data were collected
from two companies headquartered in Scandinavia. Further,
our studied sample may not be representative to the involved
companies as GlobCo is a multinational enterprise with offices
in all continents. However, the respondents represented several
nationalities (Norwegian, Swedish, and Indian), which some-
what broadens the applicability of the results.

To permit readers accurately evaluate the extent to which our
results are applicable in their context, we present demographi-
cal information of our sample. We encourage future studies to
investigate whether similar patterns can be observed in other
cultural and organizational contexts.

4 | Results
4.1 | Overview of the Dataset

In this study, we analyze a dataset of 390 responses and nine
dimensions; see Table 1. To give a short summary of the dataset,
we will now present an overview of the collected responses; see
Figure 1. All responses exported from the survey tool (Netigate)
were complete in terms of our variables of interest, see Table 1,
and no responses were removed from analysis.

4.1.1 | Respondent Demographics

Across both companies, the majority of respondents are male,
ranging from 60% to 80%, with a few respondents choosing

not to reveal their gender. Notably, NorBank displays a slightly
more balanced gender distribution with a higher proportion of
female respondents compared to GlobCo (see subplot gender
in Figure 1). In terms of age, the distribution is fairly consis-
tent across the two cases. Most respondents fall within 28- to
57-year-old range (see subplot age).

Regarding tenure, GlobCo's respondents are notably more se-
nior, with most respondents having been with the company for
15 or more years. Meanwhile, NorBank shows a more balanced
distribution, with a mix of both recently hired and long-standing
employees (see subplot tenure).

4.1.2 | Commute

Commute times differ across the companies. At GlobCo, the
majority of respondents live within 30min from their office.
In NorBank, commute times are generally longer, with most
respondents traveling between 30 min and 1h to the office (see
subplot commute_time). The differences are related to the office
locations. Most respondents at GlobCo belong to the office situ-
ated in a small town, while the vast majority of respondents at
NorBank belong to the office situated in a capital city.

4.1.3 | Nature of Work and Collaboration

Most respondents across both companies report a blend of
collaborative and independent tasks (see subplots collabo-
rative_tasks and independent_tasks). However, we observe
noteworthy difference in perceived interdependencies. At
NorBank, many respondents indicate that others' perfor-
mance does not depend on them. At GlobCo, responses are
more normally distributed, with the majority stating that oth-
ers depend on them somewhat or to a large extent (see subplot
others_depend).

4.1.4 | Actual Office Presence

In terms of actual office presence, responses are biased to-
ward moderate office attendance. The most common response
across both cases is 2-3days/week. However, there are subtle
differences between the cases—GlobCo has a higher propor-
tion of respondents attending the office only 1-2days/week,
while NorBank reports more respondents attending the office
4-5days/week (see subplot office_presence).

4.1.5 | Preferred Office Presence

Preferences for office presence also vary (see subplot office_pres-
ence_preferred). A small number of respondents prefer minimal
or no office presence at all, but the most popular preferences
differ by company. In GlobCo, respondents favor 1-2 or 2-3 in-
office days per week. In contrast, NorBank respondents prefer
2-3 and 4-5 in-office days per week, indicating a stronger incli-
nation toward in-person work, which can be seen as an unex-
pected result, given the soft RTO policy at NorBank compared
to the stricter RTO at GlobCo.
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FIGURE1 | An overview of the collected data.

4.2 | Associations Between the Factors

We continue our analysis by studying the associations between
the factors using contingency table analysis between office_pres-
ence and all other dimensions; we present the results in Table 3.

Results from both companies show that the strongest factor as-
sociated with the actual office presence is the preferred office
presence; see Table 3. Other important factors are commute time
and whether respondents have collaborative tasks or influence

on others’ performance.
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The first results show that office attendance behavior is strongly
shaped by the employee preferences. Therefore, as the next step,
we examine the factors associated with the software developer’
preferences for office presence. We present results from con-
tingency table analysis with all pairs of variables. Our analysis
includes all factors and reveals several interesting insights, as
discussed in the following (see Tables 4 and 5).

We visualize the relationships captured in Tables 4 and 5 using
graphs; see Figure 2. Line thickness and accompanying numbers
indicate the effect size. While the exact effect sizes vary across
cases, the overall graphs structures remain largely consistent.

There is a weak association between gender and whether others’
performance depend on the respondent in NorBank. Further
analysis with contingency tables and Pearson's residuals shows
that proportionally more respondents who have preferred not
to reveal their gender report that others depend on them by a
large extent. Hence, while significant, this result does not point
at any specific gender being under or over represented in the
association.

Respondents' age is weakly associated with whether others'
performance depends on them. The analysis with contingency
tables shows differences between the companies. In GlobCo,
disproportionally more respondents in the age group 28-37
have reported no influence on others. However, in NorBank,
respondents in the same age group report that others depend
on them to a large extent. Furthermore, in NorBank, we ob-
serve a weak association between the age and the preferred
office presence. The contingency table reveals that the most se-
nior age group (58-67) disproportionally less prefer 4-5days/
week at the office.

The preferred office presence is weakly associated with whether
others performance depend on the respondents, commute time
and the extent of collaborative tasks. These results are similar
across the cases. Contingency tables reveal that respondents
with no influence on others performance disproportionally
more prefer not to be at the office at all. Respondents with long
commute time (over 2h) prefer to be at the office less than 1 day/
week or prefer flexibility from week to week. At the same time,
respondents with the shortest commute time (less than 15min)
prefer to be at the office 4-5days/week. The preferred office
presence is associated with the extent of collaborative tasks—
respondents with more collaborative tasks also report a higher
office presence. However, the exact causality of this associa-
tion is not clear. It could be that collaboration causes more of-
fice presence. Equally likely, more office presence stimulates
collaboration.

Further, we devise the archetypes of respondents preferring
a certain degree of work-office balance. In this analysis, we
merge the data from both GlobCo and NorBank as both compa-
nies show similar patterns.

In Figure 3, we present the characteristics of the respondents
stratified by their preferred and actual office presence. We ob-
serve an emergence of two groups—those who prefer working
fully from home and visit the offices less than 1day/week and
those who prefer a degree of regular office presence.

Factors associations in GlobCo. We show the effect size with Cramér's V for significant results with a (p < 0.05) from the chi-square test.

TABLE 4

The extent of
collaborative

The extent of

Preferred Tenure Influence

Actual

independent

Commute

on others
performance

office at the
company

presence

office
presence

tasks

tasks

time

Age

Gender

1.0

Gender

0.182

0.462

1.0

Age

0.207

0.262

0.222

0.563

1.0

Actual office presence

0.225

0.223

0.221

1.0

Preferred office presence

0.188

0.193

0.25

1.0

Tenure at the company

0.272

0.196

1.0

"

Influence on others

performance

1.0

Commute time

0.346

1.0

The extent of independent

tasks

1.0

The extent of collaborative

tasks
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5 | Discussion
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3;‘: 8% | 8% X e J 2 Office Presence Among Software Developers?
S 2 s S S S S S
=
ﬁ § With respect to the actual office presence, our findings suggest
that 2-3days/week is the most common office presence in both
cases; see Figure 1, subplot Actual office presence. This find-
s - ing is consonant with the results of aggregated studies [19] and
g S @ o demonstrates a higher office attendance than that reported by
1 i é 1 1 1 | & < de Souza Santos et al. [11] in the context of one particular orga-
g g - e nization [11]. The distribution of hybrid work modalities across
ﬁ 8 our two cases also varied. For example, GlobCo reported more
employees with only 1-2 on-site days per week, while NorBank
had more employees working predominantly from the office
= 55’ (4-5days/week). Both companies report a much higher office
{':: g g | § § | o presence than a related case reported by de Souza Santos et al.
§ g k= c o - [11], who surveyed employees of a company with predominantly
7 &) remote and remote-first working.
=
£ ° Furthermore, our results show that some weekly structure with
E| g » 2 office and home days is preferred over fully remote or flexible
< | § 2 g 7 = I I o work arrangement. It is fair to conclude that remote work patterns
& é &2 S R I are not universal, driven solely by the individual preferences, but
°S|lE g% likely depend on the corporate context and related factors
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2 & -] g s o o Our analysis shows that most preferred office presence is
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% |&° g ° < 5.2 | RQ2: What Factors Are Associated With
£ A the Actual and Preferred Office Presence?
S
E — 2 The complex web of interrelationships illustrated in our anal-
o | § 8 g o ysis, see Figure 2, reveals that both actual and preferred office
Slegal!l = 0 1 I SRR )
@ 2 58 presence are shaped by a combination of individual characteris-
é = tics and the nature of the work being conducted.
S [y =) .
2 é" [T (. 5.2.1 | Actual Office Presence
2
5 . Across both GlobCo and NorBank cases, we found a strong link
g <o between actual and preferred office attendance. At first glance,
cg 5|~ L I this association may appear surprising, given that management
:i o in both companies expresses certain expectations for in-office
g: presence. Yet, these expectations are not enforced through strict
= = 0 monitoring or coercive measures. Instead, software developers
@
3 o § - 2 = are largely free to act on personal discretion, which likely con-
4 2 % g - é g tributes to the observed convergence between actual behavior
£ 4 B E g 2 = and reported preferences.
5 5 8 38 B 2 £ 38
o P Gy (T
a E % < 8 § = 8 ° In addition to individual preferences, commute time emerged as
" g kS '03 'i é g % § § a key determinant of office attendance in both companies. In
M -“g’ = 8 5 5.8 é s Fi b Fi line with prior studies [2, 19, 34], we found that long commute
] = . . . .
[~ 6 % 5 2 8§ “ 3 ©° & 2 = ) correlate with reduced office presence. Interestingly, the link be-
< O < < A F =98 0O 8 8 . ) . .
3 tween commute time and office presence is stronger than with
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or less. Very few live far

28-37 year-olds are less
likely and 58-67 year-olds

Commute Most commute for 1-2h and >2h one way
time Very few live close
28-37 year-olds are more
Age likely to prefer to only
occasionally work onsite
s Fully remote work is preferred Occasional office work is Regu\a;’.gmci;vgzk (Sst'artmg
ummary and practiced preferred and practiced wd

by respondents without
collaborative tasks and those
who live far

5 per week) is preferred and
by employees in the age

of parents with young children
and those with long commute.

practiced by those who
live within a reasonable
commute distance

are more likely to prefer
the balanced hybrid option

Onsite work is preferred and
practiced by employees living
very

Balanced hybrid is preferred
and practiced

by people living relatively
closely to the office and most
senior employees

close to the office and those
having a lot of collaborative
tasks

FIGURE3 | Overview of the respondent archetypes from both NorBank and GlobCo.

preferred office presence. This is because some respondents liv-
ing close preferred to work more remotely, while some employ-
ees living far ideally preferred more office presence than they
could afford.

Taken together, our findings confirm earlier research emphasiz-
ing the role of individual needs, values, and preferences among
the top reasons for the choices of work location [23].

Another major factor shaping actual office presence was the na-
ture of the work itself. While this insight is not new, previous
studies have focused on the feasibility of a particular job to be
performed away from the workplace, including the availabil-
ity of the infrastructure to support remote work [23, 34]. Our
findings offer a more nuanced view. Specifically, we found that
peer dependencies and the prevalence of collaborative tasks are
key motivators for in-office work at GlobCo. At NorBank, actual

office presence is most strongly associated with collaborative
tasks and tenure. We interpret the latter as a potential proxy for
peer interaction patterns, including managerial and mentoring
responsibilities. These findings align with the notion that col-
laborative work encompassing various forms of interpersonal
coordination tends to draw employees into the office [2].

It is worth noting that we deliberately excluded questions about
personal or family circumstances in our survey, as perception-
based responses may be biased toward respondents’ preferred
work modality, or perceived as invasion of respondents person-
al life. Nonetheless, we acknowledge the value of understand-
ing how personal traits and work habits interact with locational
choices. For example, a recent literature review highlighted the
importance of self-discipline, autonomy, and initiative-taking
as critical behaviors for successful remote work [25]. Exploring
these factors is a promising future research direction.
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UNNUMBOX

Our results show that both actual and preferred office pres-
ence are influenced by personal characteristics and the na-
ture of work. Developers' office presence aligns closely with
their preferences, shaped by commute length, collaboration
demands, and job responsibilities.

5.2.2 | Preferred Office Presence

Given the strong link between preferences and actual office
presence, it is equally important to understand what shapes
these preferences. In this study, we confirm with the evidence
from an additional case that office presence preferences are not
gender specific [14, 19]. In one of the cases, however, preferred
office presence was closely linked with age—in line with related
studies [19], we found that interest in remote work peak for em-
ployees in the age between 28 and 37, likely due to increasing
family commitments.

Most interestingly, in both our cases, we found that employees
engaged in collaborative tasks and those with peer dependencies
preferred working more from the office, while those whose work
was more independent tended to prefer remote working. This
finding carries interesting psychological implications. While
external factors (such as commute time or job obligations) di-
rectly influence office presence, similar factors also appear to
shape the preferences for particular work modality, which can be
understood as intrinsic motivations. This parallel suggests that
employees’ preferences are not formed solely on the basis of per-
sonal convenience or self-interest. Instead, software developers
appear to account for the needs of their teams and peers when
forming attitudes toward remote or in-office work. The consis-
tent association between collaboration intensity and preference
for in-office work indicates a collective orientation among em-
ployees, where relational and task dependencies play a key role
in determining where work is conducted.

UNNUMBOX

Our analysis show that office presence preferences are
shaped by both individual and work-related factors rather
than demographics like gender. Employees engaged in col-
laborative or interdependent work tend to prefer the office,
reflecting team-oriented motivations, while those with more
independent tasks favor remote work.

5.3 | RQ3: What Characterizes
Software Developers With Various Degrees
of Remote, Hybrid, and In-Office Work?

Joint stratified analysis of GlobCo and NorBank, see Figure 3,
reveals that the preferred office presence is closely associated
with respondents’ age, commute time, and the extent of collabo-
rative tasks. Based on statistical analysis of respondents in each
category, we derived the typical characteristics of software de-
velopers with the different degrees of office presence.

Fully remote work (no office presence at all) is preferred by re-
spondents without collaborative tasks. Contingency table analy-
sis, see Tables 4 and 5, indicates an inverse relationship between
the extent of collaborative and independent tasks. Thus, we can
conclude that respondents without collaborative tasks are occu-
pied predominantly with independent tasks and prefer staying
away from office distractions. This conclusion is in line with
earlier studies contrasting distraction-free work from home with
the dynamic work in the office [2, 17].

The causality between the extent of collaborative work and the
preferred office presence can be explained in two ways. One
possible explanation is that software developers with few collab-
orative tasks see no benefit in the office presence and thus opt
for fully remote work. An alternative, and likely, confounding
explanation could be that engineers with little office presence
are more likely to be assigned individual and not collaborative
tasks. Thus, software developers with little office presence are
marginalized, trusted with fewer collaborative tasks, and as
such given fewer reasons to be at the office.

Occasional office presence (less than 1day/week) is preferred by
younger engineers, 28-37years old, with long commutes to the
office. This is in line with other studies pointing to the peak of
interest in remote work among people in the same age group and
parents [19]. In fact, this age is reported to be the age when peo-
ple in Scandinavia are likely to get married and have their first
child [35]. Such life events are associated with a need for flexibil-
ity, hence the explanation for less office presence.

This finding shows that a blanket policy may not be optimal for
all, as the requirements for flexibility could be different for soft-
ware developers with different personal circumstances at differ-
ent life stages.

Balanced hybrid work (office/remote work 2-3 days/week) is pre-
ferred by older employees, 58—-67 years old, and less preferred by
younger employees, 28-37 years old.

Office work (office presence 4-5days/week) is preferred by re-
spondents living nearby, within 15min of commute time to the
office, and less preferred by respondents living far with 1-2h of
commute time. This finding is hardly a surprise, given that one
of the main drivers of remote work is the willingness to avoid
commute [19].

6 | Conclusions and Practical Implications

The world is unlikely to converge toward fully remote or fully
on-site work arrangements [8, 12]. Instead, the future of work
is expected to continue exploring hybrid work models [25] com-
bining the strength of both modalities. Hybrid work helps com-
panies to balance the benefits of in-person collaboration with
the autonomy and flexibility of remote work, thereby addressing
the limitations of either approach when taken to the extreme.
This balance has been shown to enhance work effectiveness and
foster engagement [8].

Our study provides further empirical support for the hybrid
ideal by showing that software developers' actual and preferred
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office presence are shaped less by managerial mandates or per-
sonal convenience and more by the nature of the work itself, par-
ticularly collaboration intensity, and peer dependency. These
findings reinforce that rigid, one-size-fits-all policies are un-
likely to succeed in the long run. In line with Conboy et al. [36],
we too advocate for task-based and event-based decision-making
over calendar-driven mandates. That is, office presence should
be guided by team dynamics and situational demands, such as
system failures, changes in customer requirements, onboarding
new team members rather than by fixed schedules that desig-
nate arbitrary in-office days.

Importantly, our study highlights that software developers often
take into account not only their own needs but also those of their
colleagues and teams when deciding where to work. This collec-
tive orientation opens new opportunities for designing aligned
hybrid strategies that reinforce group cohesion while respecting
individual autonomy. Managers should therefore avoid fram-
ing office attendance purely as a matter of compliance and in-
stead foster shared understanding of when co-location adds the
most value.

For managers who are responsible for designing work policies,
we recommend the following:

1. Designing work policies around tasks, not demograph-
ics. Gender differences in office attendance are minimal.
Organizations should therefore move beyond such as-
sumptions and instead base attendance expectations on
the nature of the work and interdependence within and
outside teams.

2. Enabling team-level autonomy in deciding when to co-locate.
Rather than enforcing uniform RTO rules, companies can
empower teams to define their own collaboration rhythms
and deciding together when in-person work brings the
greatest benefit, taking into account particular work tasks
or phases, and team composition in terms of tenure.

3. Addressing commuting and similar contextual realities. Our
findings clearly show that context matters. Commuting
time and office accessibility strongly influence attendance
decisions. Corporate RTO policies designed at headquar-
ters may be disconnected from local realities, particularly
in geographically dispersed regions where commuting im-
poses a heavy burden. Hybrid policies should therefore in-
corporate flexibility to account for regional variations and
commuting infrastructure.

4. Aligning RTO expectations with recruitment strategies.
Recruitment and retention practices should communicate
clearly the expected balance between remote and in-office
work. Transparency helps attract candidates whose pref-
erences align with the company's operational model and
avoids future tension. Besides, age in our study was weakly
associated with preferences for office versus remote work,
which shall be carefully monitored in the future genera-
tions of new hires, to remain attractive in the market of
employers.

As our study was conducted in two Scandinavian software com-
panies, which represent work environments with traditionally

high levels of trust, flexibility, employee autonomy, and gender
equality, we recommend future studies to focus on RTO man-
dates and employee work behaviors in contrasting contexts
(more hierarchical, compliance driven) to increase our under-
standing of confounding factors.
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