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Abstract: This longitudinal study examines the impact of office type on employees’ perception of
managers’ leadership behaviours, which is an unexplored area. The expanding research related to
activity-based flexible offices (AFOs) has mainly focused on employees” working conditions and
health outcomes, not on the changes in leadership behaviours when moving from traditional offices
to AFOs. Office workers (1 = 261) from five office sites within a large Swedish government agency
were included in a controlled study of a natural intervention. At four sites, traditional offices were
replaced by AFOs, while workers at one site with no relocation acted as the control. The same
employees rated different leadership behaviours in a web-based questionnaire at baseline and at one
follow-up. The analyses showed that relocations from cell and open-plan offices to AFOs were clearly
related to a decrease in the perception of relation-oriented leadership behaviours. However, coming
from open-plan offices to AFOs also decreased the perception of the other leadership dimensions.
As expected, the control group was stable over time in their perceptions. This emphasises the need
for organisations to provide managers with prerequisites so they can keep up with behaviours that
support employees’ performance and health when office designs and ways of working are changed.

Keywords: AFO; ABW,; activity-based working; behaviour; flexible work; management;
open-plan office

1. Introduction

In today’s working life there is a trend towards an office concept referred to as activity-
based working [1] or activity-based flexible offices (AFOs) [2]. AFOs are flexible concepts
which provide unassigned and shared work areas for different kinds of work. For example,
rooms for concentrated work or meetings are often combined with open spaces with
different work-zones and lounge areas [3]. Motives for this concept are that open spaces
and flexible use of workstations may increase communication, which is expected to be
beneficial for collaboration and performance among employees. Other motives are that
working desks within AFOs can be more efficiently used by all employees, leading to
less need of space and reduced costs, as well as the simple adaptation of work areas
according to organisational changes [3]. Although there has been an increase in research
regarding the effects of implementing AFOs during recent years, the results are somewhat
contradictory. According to one systematic review [1], there is little evidence of AFOs
affecting health-related outcomes. Some studies suggest that AFOs can enable employees
to work more collaboratively as they engender efficient and effective communication,
which may lead to increased productivity. However, studies also show that in some of the
shared work areas, employees can have difficulty concentrating because of interruptions
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and high noise levels [1]. Hence, research on AFOs appears to have focused primarily
on employees’ working conditions, satisfaction, and well-being (e.g., [1,4]), as well as
productivity (e.g., [4-6]). To the best of our knowledge, there is little research considering
the importance of perceptions of leadership behaviours related to AFOs, which is the focus
of this study.

There is an increasing number of studies indicating that leadership behaviours influ-
ence subordinate health. For example, associations have been found between leadership
behaviours and job satisfaction [7], depression and lower back pain [8,9], stress and af-
fective well-being [10], and self-rated health [11] among subordinates. However, to gain
a deeper understanding of which behaviours are most strongly influencing subordinate
health, and the situational variables that moderate and mediate in different populations,
further research is needed. Relation-oriented leadership behaviours particularly (i.e., social-
ization and caring about subordinates) have been found to be related to employee health
e.g., [11,12]. Research also shows an association between leadership behaviours and quality
and efficiency outcomes in organisations. Associations between a combined style with
relation and structure orientation and effectiveness have been reported in several studies
e.g., [13-15]. In addition, studies show an association between leadership behaviours and
quality outcomes e.g., [15-17].

When it comes to the implementation of AFOs, a systematic review [1] indicated that
the majority of studies reported positive outcomes on productivity and work performance.
However, other studies indicated decreased productivity, especially when moving from
cell offices to AFOs [18,19]. One field study by Jahncke and Hallman [20] showed that
objectively measured performance declined because of the increased noise levels (LAeq) in
different work areas within the AFO. Performance declined most in the shared open-plan
area where no noise restrictions were applied (i.e., an active zone). Therefore, it is important
to define policies/rules for different zones and implement strategies for the new way of
working [21]. It is here that the managers play an important role.

A review of research concerning activity-based working over the past ten years con-
cludes that the short-comings of AFOs are related primarily to how this new way of
working is implemented and how people use it, not to the concept itself. Three key com-
ponents are important when implementing AFOs: physical environment, organisation
aspects, and human perspectives. For a successful implementation of AFOs, a holistic
approach is needed where subordinates are committed to the change and have flexibility
to choose how and where to work, and to create a satisfactory physical and psychosocial
work environment [22]. One study has also indicated that it is important that during the
implementation of an AFO the manager is perceived to have change-oriented leadership
behaviours to avoid productivity loss among employees [23]. This raises the question
as to whether or not mangers will change and adapt new behaviours when the office
concept is under transformation. However, there is a lack of research concerning how
subordinates perceive their managers’ leadership behaviours within different office designs
and whether these behaviours are perceived to change with a new office concept. Thus,
the objective of this study, specified in the research questions, is to examine the effects of
moving from traditional offices (cell offices, shared rooms, or small open-plan offices) to
AFOs on employee’s perceptions of leadership behaviours in a large Swedish governmental
organisation. The following research questions based on the PEO/PICO-model (population,
exposure, intervention group, control group) are addressed:

1. Inalarge governmental organisation, do subordinate perceptions of their managers’
relation-, structure-, and change-oriented leadership behaviours differ before and
after the change from cell offices or open-plan offices to activity-based flexible offices?

2. Inalarge governmental organisation, do subordinate perceptions of their managers’
relation-, structure-, and change-oriented leadership behaviours differ between those
subordinates who experience the change from cell offices or open-space offices to
activity-based offices and those who are in a control group (i.e., not changing office
design) within the same organisation?
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Successful Leadership Behaviours

Leadership is a well-debated field in both theory and practice with a variety of def-
initions. The definition used in this study is *...an influence process used to accomplish
organisational objectives’ (see [17] p. 5). In studies of leadership there are three main
variables that are relevant to emphasise. These are the manager, the subordinate, and
the situation where leadership takes place. In regard to the manager perspective, several
different behaviour theories are used, such as the Full Range leadership model, including
transformative, transactional, and laissez-faire leadership [24]; Leader-Member-eXchange
(LMX) [25], and three-dimensional leadership behaviour theory [26-28]. During recent
decades, Full Range leadership, and especially transformational leadership, have received
substantial research interest in leadership studies. However, there are also critics of trans-
formational leadership calling for a return to nascent and intermediary phases of theory
development aimed at creating a stronger theory, better measures, and more actionable
leadership models [29]. Another criticism is that the magnitude of interest and enthusiasm
for transformational leadership is out of proportion given its weaknesses, e.g., conceptual
limitations and the fact that the claim that transformational managers are more effective
is not empirically supported [30]. The three-dimensional leadership behaviour theory,
including the relation/employee, structure/task/production, and change dimensions, is
decisively and empirically tested: two dimensions (relation and structure) in the 1940s
and the third (change) introduced in the 1990s see [26-28,31,32]. The three-dimensional
theory is used in this study because of its clarity, strong empirical support, and value
when analysing different leadership styles and effects on the styles from different situa-
tion variables. A model that complements the three-dimensional behaviour theory is the
healthy and effective leadership behaviour (HEL) model [16], which is based on studies of
successful Swedish organisations. The model has been used in several studies e.g., [33,34]
and includes nine groups of common leadership behaviours: a strategic and visionary
leader role, communication and information, authority and responsibility, a learning cul-
ture, subordinate conversations, plainness and simplicity, humanity and trust, walking
around, and reflective personal leadership [16]. When considering the three-dimensional
leadership behaviour theory and the HEL model, high relationship orientation appears
to be a universal component for successful leadership, while structure and change orien-
tation vary in this regard depending on situational variables [16]. Furthermore, studies
show that it is possible to influence the leadership behaviour of managers through various
interventions e.g., [34-36].

The other main variable explored in this study, besides leadership behaviours, is the
situation in which the manager practices leadership. Situation includes different aspects
that can be used to describe an organisational setting, considering how different situational
variables can moderate or mediate the effects of leadership behaviours on outcomes, and
how different situations can influence perceptions of leadership behaviours. Following
the manager’s authority in their leadership, the manager can change situational variables
(e.g., structure of work, level of subordinate control over work, office designs) that influence
outcomes (e.g., subordinate health), identifying the indirect mediating role that leadership
behaviours have [37]. In this intervention study we focus on the situational variable of
‘office design” and how changes in the design may possibly influence perceived leadership
behaviours. The process of selection of office design change to AFOs, i.e., the indirect
mediating effect of leadership behaviours performed by managers, is not included in
this study.

2. Materials and Methods

This article uses empirical data from a project that started in 2015 considering office de-
signs, specifically, an intervention regarding a change to AFOs. The project is a collaboration
with a large Swedish governmental organisation: the Swedish Transport Administration.
There are earlier studies published with data from this project that address other pre-stated
research questions, and which provide a more detailed description see [20,23,38-40].
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2.1. Design

This explorative quantitative study applied a case-control design with two interven-
tion groups (i.e., employees working in cell offices or shared room/open-plan offices) and
one control group. Four intervention offices and one control office were selected for the
study. To measure possible changes in leadership behaviours, all subordinates completed
a questionnaire three times between May 2015 and January 2017. The first was completed
at the baseline point, the second three months after the intervention, and the third was
a one-year follow-up study. In this article the results of the baseline study are only com-
pared with the results from the study conducted one year after the intervention. This is
because of measurement problems regarding the three-month study at one office site, which
made the groups too small for running the intended analysis.

2.2. Data Collection

Data collection was performed at five office sites: the intervention groups (offices
A-D) and the control group (office E). The included offices are located at different places
in Sweden. Initially the senior management of the agency was contacted. Then a further
dialogue regarding the study was held with the work environment specialists, office
managers, and other key persons so that they could inform the employees of the up-
coming study. A web-based questionnaire including measures of relation-, structure- and
change-oriented leadership behaviours was sent to the employees by e-mail from the
research group. The e-mail included information about the study as well as the link to
the questions, and it followed all the ethical considerations, such as informed consent to
participate. The inclusion criteria for participation were willingness to participate and
being employed at any one of the five selected offices. Exclusion criteria were being on sick
leave or maternal leave. Employees in the intervention groups that were not moving to
AFOs, and/or employees that knew in advance that they were going to be changing jobs or
retiring during the study, were also not included. Ethical approval of the study was given
by the Regional Ethical Review Board in Uppsala Sweden (Dnr: 2015/118). All employees
provided written consent before participating in the study.

The intervention group, including four offices (A-D), had two sub-groups. One group
were sitting in cell offices (i.e., one person per office) and were moved to AFOs. The second
group were in shared rooms (two or three persons per office) or small open-plan offices
and were moved to AFOs. Because of the limited number of persons working in shared
rooms, which would be too few for further analysis, the shared rooms and small open-plan
offices were put together in one main category called open-plan offices. Arguments within
the organisation for changing the work situation in the intervention groups were: to enable
greater flexibility in where and how to work, a need for more efficient use of work desks
(many desks were empty when meetings and work were located elsewhere), and to create
opportunities for increased physical variation during the worktime.

The AFOs were organised so that each person in the office did not have a fixed personal
work desk. The number of office desks were fewer than the total number of employees
at the workplace. Every person selected their workplace based on vacancy and work
tasks. Separate rooms were offered in all AFOs: quiet rooms/zones, web-meeting rooms,
meeting rooms, conversation rooms, and conference rooms. Areas and single rooms for
telephone calls were also provided in some AFOs’ lounges (for more details, see [39]). The
intervention was planned and implemented by the Swedish Transport Administration
without involvement of the research group. In the control group no intervention took
place and the employees continued to work in cell or small open-plan offices during the
study period. Just before the last follow-up measurement in 20162017 the employees were
informed by the managers in the organisation that they would also change to AFOs in 2018.

During May to September 2015 all employees (1 = 901) at the four intervention offices
and the control office were approached with the web-based questionnaire prior to relocation.
To get a broad picture of the studied organisations, the questionnaire in the project was
designed to include questions from different validated instruments that covered various
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themes; leadership behaviours was one of them. The whole questionnaire was validated in
the early stages of the project with the speak-out loud method [41]. The response rate among
the groups completing the questionnaire at baseline ranged from 46% to 70%. A total of
38 employees were excluded because of parental leave, sick leave, and ending employment.
From September 2016 to January 2017, at the 12-month follow-up, all employees (n = 802)
were once again offered the opportunity to answer the questionnaire. The response rate
ranged from 60% to 76%. A total of 94 employees were excluded because of parental leave,
sick leave, or ending employment before completing the questionnaire. Of the remaining
708 employees, there were 251 non-responders, 180 who lacked data from one time-period
of measurement (i.e., either from baseline or 12-month follow-up), and 16 had prioritized
seats at the AFOs (i.e., not using the concept as intended) and were excluded from further
analysis. It was possible to make the within-person comparisons between measurements
for 261 employees and answer the research questions.

2.3. Participants

Table 1 shows that there was a higher proportion of men than women in all the
sampled groups. The majority of participants were aged between 49-63 years, except
for participants in the intervention group moving from open-plan offices to AFOs. The
majority in all groups have a university education.

Table 1. Percentages of subordinates by gender, age, and education for the intervention and control
groups, n = 261.

2015 and 2016/2017
(n=261)
Total ! 12 I3 c*
n=261 n=124 n=68 n=:69
Gender
Male 56.3% 57.3% 55.9% 55.1%
Female 43.7% 42.7% 44.1% 44.9%
Age?
49-63 years 51.7% 52.4% 48.5% 53.6%
24-48 years 48.3% 47.6% 51.5% 46.4%
Education
No university education 37.2% 36.3% 36.8% 39.1%
University education 62.8% 63.7% 63.2% 60.9%

1 Population of subordinates responding both at baseline 2015 and follow-up 2016,/2017. ? 1 = Intervention group
(from cell offices to AFOs). 3 I = Intervention group (from open-plan offices to AFOs). * C = Control group.
5 Min-max is 24-63 years.

2.4. Measurements

In both the baseline and follow-up measurements, group variables were included,
dummy-coded as follows by group: intervention from cell offices to AFOs = 1, interven-
tion from open-plan offices to AFOs = 1, control from cell-to-cell offices = 0, control from
open-plan offices to open-plan offices = 0. The variable office type had two categories:
cell offices and open-plan offices (including the categories shared room and open-plan
offices). In the test of differences between intervention groups and the control group,
the background variables were coded as gender (male = 1, female = 0), education (uni-
versity education = 1, no university education = 0), and age dichotomised at the median
(24-48 years = 1, 49-63 years = 0). The three dependent variables of leadership behaviour
dimensions, relation-, structure-, and change-orientation, were measured with three indices
containing five questions per index. The behaviour factors from the CPE-model (change,
production, employee) have been used in different studies in several countries such as
Sweden, Norway, Finland, and the USA [7,17,26,27,42-45]. The factors with high loadings
were selected for the questionnaire. Furthermore, a question of socialisation behaviour
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with the subordinates was added to the relation index from the HEL-model [16]. The
importance of socialisation (also known as Management by Walking around) has been
proven to be an important behaviour in successful leadership [16,46]. Also, this behaviour
is interesting to evaluate when changing to AFOs because of the large change in situational
spatial presumptions for the leadership and especially the socialisation. The factor has been
included in an earlier leadership study [34]. Comparable factors in the relation, structure,
and change indexes have been used in the TRC (task, relation, change) model [15,28]. The
relation-oriented dimension contained questions regarding consideration, caring about
subordinates as persons, delegating responsibilities and authority, and socialising with
subordinates to build relations and trust. The structure-oriented index included having
clear goals, giving clear instructions, being exact about following rules and principles,
allocating work to groups and individuals in a clear way, and following up on performed
work. The change-oriented index contained questions regarding whether they have new
work methods, communicate their vision, encourage development, discuss new ideas and
propositions, and start development projects. These leadership behaviour indices were
measured with a six-category scale ranging from do not agree at all (1) to totally agree (6).
The items were totalled to get separate index scores for the baseline and follow-up measure-
ments. ‘A Relation index’, ‘A Structure index’, and ‘A Change index” scores were calculated
by subtracting the initial index score (2015 Relation index) from the second index score
(2016/2017 Relation index). A constant (31) was added to get the A-indexes transformed
into a scale that did not include zero. The reliability of the indexes regarding relation-,
structure-, and change-orientation were measured with Cronbachalpha for the different
groups and the analysis showed high and stable Cronbach alpha-values between 0.88-0.94
with a limited range (see Table 2).

Table 2. Cronbach alpha for the relation-, structure-, and change-oriented indices for 2015 and
2016/2017 for the intervention and control groups.

20151 2016/2017 2
(n=261) (n=261)
Total I3 14 Cch Total I3 14 Cch
n =261 n=124 n =68 n=69 n =261 n=124 n=~68 n=69
Relation index 0.90 0.90 0.87 0.92 0.89 0.91 0.89 0.85
Structure index 0.88 0.85 0.91 0.92 0.87 0.88 0.88 0.86
Change index 0.93 0.93 0.89 0.94 0.93 0.93 0.89 0.94

1 Population responding in 2015 and 2016/2017—responses in 2015. 2 Population responding in 2015 and
2016/2017—responses in 2016/2017. 3 I = Intervention group (cell offices to AFOs). 41 = Intervention group
(open-plan offices to AFOs). ® C = Control group. Alpha values > 0.8 in italics (criteria used from Field) [47].

2.5. Statistical Analyses

There were in total 261 subordinates included in the analysis. A total of 124 were
from the first intervention group—-cell to AFOs; 68 were from the second intervention
group—from open-plan to AFOs; and 69 were in the control group—having the same office
setting in both measurements, either cell or open-plan office. A non-respondent analysis
was performed using Pearson’s chi-squared test for differences. This was used to test the
background variables of gender and age within the groups that responded, and those who
did not respond. The chi-squared tests gave non-significant results (p > 0.05). Further,
19 interviews with non-respondents were performed. The main reasons for not responding
were lack of time, not sitting in an activity-based office, and that the questionnaire was
lengthy. The reasons for not working in the AFO were that they travelled a lot, they only
worked from home, or that they had their own room at the office because of personal
reasons. In these cases, they thought their responses were not representative for the study
and did not respond.
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Pearson’s chi-squared test for differences with a continuity correction were carried out
to evaluate the differences regarding the background variables of age, sex, and education
between the intervention and control groups in the baseline measurement (see Table 3).
Both the uncorrected and corrected results were analysed. The test was performed to
analyse whether there were any significant differences between the groups that were
especially important to control for in the regression analysis. In the baseline measurement
in 2015, there were no significant differences between the intervention groups and control
group for all three variables of gender, age, and education. Since the intervention and
control groups are similar, the background variables will not be included and controlled
for in the final linear regression.

Table 3. Chi-square tests for the background variables of age, gender, and education in a comparison
between intervention and control groups at the baseline measurement in 2015.

2015 and 2016,/2017 1
(n =261)
df X2 P Pec 3
Gender 2 2015
Group 2 (cell office to AFO/ control sitting in cell office), n = 173 1 0.251 0.616 0.741
Group 2 (open-plan office to AFO/control sitting in open-plan office), 7 = 88 1 0.107 0.744 0.944
Age 2 2015
Group 2 (cell office to AFO/ control sitting in cell office), n = 173 1 1.673 0.196 0.261
Group 2 (open-plan office to AFO/control sitting in open-plan office), 7 = 88 1 2.150 0.143 0.226
Education % 2015

Group 2 (cell office to AFO/control sitting in cell office), n = 173 1 0.039 0.844 0.983
Group 2 (open-plan office to AFO/control sitting in open-plan office), n = 88 1 1.130 0.288 0.422

1 Population of subordinates responding in both baseline 2015 and 2016/2017. 2 Two scale steps. > Continuity
corrected p-value.

3. Results

As expected, the mean values for the control group were similar at baseline and at
follow-up measurement, showing no significant changes over time (see Table 4). According
to the mean values, the intervention group that moved from open-plan offices to AFOs
(n = 68) had the largest differences in perceived leadership behaviours (see Table 4). At the
follow-up, this group’s paired samples -test showed a significant reduction of relation-
(p = 0.002), structure- (p = 0.020), and change-orientation (p = 0.005) (see Table 5). The
intervention group that moved from cell offices to AFOs (n = 124) also had the largest
difference in the relation-oriented leadership behaviours (see Table 4), showing a significant
reduction at the follow-up in the AFOs (p = 0.038; see Table 5). The mean values also indicate
a slight decrease of structure-oriented behaviours in the AFOs (see Table 4). However,
this change was not significant (see Table 5). The change-oriented behaviours remained
unchanged for this intervention group (see Table 5).
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Table 4. Mean and standard deviation for the relation-, structure-, and change-oriented indices for
subordinates in 2015 and 2016/2017, n = 261.

2015 and 2016/2017 1
(n = 261)
Total 12 I3 c*
n =261 n=124 n=68 n=:69

Relation index 2015
Mean 4.83 4.94 4.86 4.59
Std.dev. 0.89 0.87 0.81 0.96

Relation index 2016/2017

Mean 4.63 4.77 4.46 4.54
Std.dev. 0.98 1.00 1.09 0.79

Structure index 2015
Mean 413 411 4.23 4.05
Std.dev. 0.98 0.96 0.96 1.03

Structure index 2016,/2017

Mean 3.98 4.04 3.91 3.96
Std.dev. 0.96 0.98 1.01 0.88

Change index 2015
Mean 4.22 4.26 4.28 4.10
Std.dev. 1.12 1.20 0.95 1.14

Change index 2016/2017

Mean 411 4.26 3.86 4.10
Std.dev. 1.17 1.23 1.31 0.82

! Population of subordinates responding in 2015 and 2016/2017; % I = Intervention group (cell offices to AFOs);
3 I = Intervention group (open-plan offices to AFOs); * C = Control group.

Table 5. Paired samples t-tests for the baseline and follow-up regarding relation, structure, and
change indexes for subordinates in 2015 and 2016/2017, n = 261.

All Subordinates 2015 and 2016/2017 1

(n =261)
12 I8 Cc*
n=124 n==68 n=69
df t p df t p df t p

Relation index
Baseline/follow-up 123 2.092 0.038 * 67 3.303 0.002 ** 68 0.414 0.680

Structure index
Baseline/follow-up 123 1.122 0.264 67 2.379 0.020 * 68 0.855 0.396

Change index
Baseline/follow-up 123 —0.021 0.984 67 2.907 0.005 ** 68 0.000 1.000

! Population of subordinates responding in 2015 and 2016/2017. 2 I = Intervention group (cell offices to AFOs).
3 I = Intervention group (open-plan offices to AFOs).  C = Control group. * Significant (p < 0.05), ** Significant
(p <0.01).

Table 6 shows a significant difference between the subordinates’ perceptions of leader-
ship behaviours in the control group compared to the two intervention groups. There is
a significant difference between the control group and the intervention group going from
open-plan offices to AFOs relating to the delta variables of the managers’ relation and
change orientation. There were no significant differences between the control group and
the intervention group going from cell offices to AFOs.
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Table 6. OLS regressions with the transformed (added constant 31) A Relation, A Structure, and A
Change dimensions as dependent variables, 1 = 261.

All Subordinates 2015 and 2016/2017 1

(n=261)
b p 95% CI
A Relation index
Group 2
Intervention: Cell to activity-based (1) vs. control (0), n = 193 0.615 0.370 —1.966-0.736
Intervention: Shared room and open-plan to activity-based (1) 1768 0.034 *3 ~3.399-—0138
vs. control (0), n = 137
A Structure index
Group 2
Intervention: Cell to activity-based (1) vs. control (0), n = 193 0.077 0.901 —1.135-1.289
Intervention: Shared room and open-plan to activity-based (1) 1139 0.189 2 847-0.569
vs. control (0), n = 137
A Change index
Group 2
Intervention: Cell to activity-based (1) vs. control (0), n = 193 —0.008 0.991 —1.392-1.408
Intervention: Shared room and open-plan to activity-based (1) 9118 0.031 *4 _4038-—0197

vs. control (0), n = 137

1 Population of subordinates responding in 2015 and 2016/2017. 2 Reference category ‘control group’.
3 R? =0.033/Adj. R? = 0.026;  R? = 0.034/Adj. R? = 0.027. * Significant (p < 0.05).

4. Discussion

This study examined employees’ experiences of leadership behaviours when the office
design was changed from cell or open-plan offices to AFOs. Although research about the
effects of AFOs concerning employees” working conditions and well-being has increased,
few studies have investigated employee perception of changes concerning leadership
behaviours. Research supports the importance of involvement from the managers when
implementing organisational and physical environment changes [48]. Studies have also
highlighted the importance of leadership behaviours in relation to the implementation
of different office types [2,49,50]. In addition, the COVID-19 pandemic has pushed many
workers away from their offices and into their homes. It can be assumed that this hybrid
way of working will prompt organisations to adjust their offices more into activity-based
working (ABW) [22]. However, in the decision-making process about whether ABW should
be introduced, the challenges raised by Marzban and colleagues such as unclear rules and
policies for flexible working, lack of support for IT facilities, a weak management system,
and difficulties concerning communication between subordinates and employers, also need
to be considered.

The main findings of this study are that the employees in the intervention group
that went from open-plan offices to AFOs rated relation-, structure- and change-oriented
leadership behaviours significantly lower one year after the intervention. The employees
in the intervention group that moved from cell offices to AFOs reported lower values
concerning relation- and structure-oriented leadership behaviours, although only the
relation variable was at a significant level. When baseline measurements were compared
to follow-up measurements, the ratings of behaviours in the control group were stable
with no significant changes. When comparing the degree of experienced changes in the
intervention groups versus the control group, the OLS regression results showed that the
group that moved from open-plan offices to AFOs had a significant reduction in their
perception of relation- and change-oriented leadership behaviours. For the intervention
group that moved from cell offices to AFOs, there were no significant changes concerning
the three leadership behaviours in relation to the control group.

According to Wohlers and Hertel [2], successful managers must adapt their leadership
behaviours to the functional features of different office types. In the case of AFOs it is
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important that the managers show trust in employees, rely on employees, and do not try
to control the employees in the way they may do in traditional offices. If managers show
limited trust and try to limit the autonomy of employees, the consequences can include
decreased well-being, job satisfaction, and job performance [2]. Bodin Danielsson and
colleagues [49] showed that the employee’s perception of managerial leadership differs
between different office types. Their study showed poorer ratings of leadership among
employees in shared-room offices and in flex-offices compared to cell offices. The best
ratings were found for medium-sized open plan offices. Eismann and colleagues [50]
studied AFOs and, according to factors related to leadership behaviours, they found
new challenges for managers such as fewer contacts with employees and problems with
evaluation of employee performance. However, AFOs might also support team building as
managers and employees can share the same workspaces and work in greater proximity
than in traditional offices [50].

The fact that this study showed lower ratings in the intervention groups when em-
ployees moved to AFOs compared to the control group (which stayed in cell offices) may
have several explanations. Other studies in Swedish organisations show that moving to
AFOs decreased perceived performance [5,23], satisfaction with the office design [5], as
well as work satisfaction and well-being among employees [51]. These negative effects
for the employees may contribute to and be related to the perceptions of employees of
lower values of leadership behaviours. Another explanation may be that it is more difficult
for managers to perform strong relation-, structure-, and change-oriented behaviours in
AFOs compared to traditional offices. If this explanation is correct, it is problematic because
involvement and support from managers concerning the implementation of organisational
changes are important for how the employees experience the intervention [46].

Interestingly, the employees moving from open-plan offices to AFOs experienced
a greater reduction in perceptions of all dimensions of leadership behaviours compared to
the group moving from cell offices to AFOs, for whom only the relation-oriented behaviours
were perceived to be reduced. This result may be due to differences in perceived leadership
behaviours related to different office types [49]. Bodin Danielsson and colleagues [49]
also showed a pattern of poorer ratings for leadership in shared-room offices and better
ratings in medium-sized open-plan offices compared to cell offices. They discussed how
a physically absent manager appears to be more problematic in shared-room offices than
in other office types because independent subcultures could evolve. It is possible that these
circumstances also influence the low ratings for leadership behaviours by employees when
moving to AFOs. Perhaps it is also more difficult for both the manager and the employees
to find each other and socialise when the work desks are unassigned and people work
flexibly from different places. However, this needs to be explored in further research.

To summarise, the results of this study show lower employee ratings regarding lead-
ership behaviours one year after the intervention when employees had moved from cell
and open-plan offices to AFOs. In addition, this pattern is clearer among the latter group.
The results are problematic because extensive research shows that relation-, structure-, and
change-oriented leadership is important for well-being, working conditions, and organi-
sational outcomes such as productivity and quality. In particular, a strongly pronounced
relation-oriented leadership behaviour can be seen as a universal component impacting
subordinate health and job satisfaction [16]. Structure- and change-oriented leadership
behaviours can be seen as being of particular relevance when carrying out organisational
and office design changes because of the large changes in the environment where the
work is performed. The results point to the need for manger-focused interventions when
changing traditional office designs to AFOs, including the knowledge gained from earlier
leadership interventions e.g., [34-36,52].

4.1. Strengths and Limitations

Earlier research involving longitudinal studies about how employees experience
changes of leadership behaviours when moving from cell or open-plan offices to AFOs
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is limited. A strength of this study is that it includes two intervention groups and one
control group from the same organisation which are measured both at baseline and at one
year follow-up. The inclusion of several office sites in different parts of Sweden increases
the generalisability of the results and allows a comparison of the effects of implementing
an AFO concept in different settings. It is, however, also important to note that one office
category may contain many variations in the types of work environments that are actually
provided at each company, and how well the office design fits the work tasks that are
performed within that organisation and department.

Another strength is the use of validated questionnaires for measuring leadership be-
haviours of relation, structure, and change orientation. Although the inclusion of a control
group and intervention groups from the same organisation make it possible to have some
contextual factors under control, the results should be carefully generalised to other or-
ganisations. This is because the study is restricted to only one large Swedish organisation.
In addition, longitudinal studies over longer periods might be needed if the changes of
leadership behaviours are permanent or change over time. Although the study focuses
only on managers and subordinates that answered the questionnaire at both measuring
points, a limitation is that we have not measured the managers’ positions before and after
the intervention on a detailed level. However, based on the information collected regarding
the measured population in this study concerning leadership behaviours, the change in
the number of included managers is low which can indicate stability. There were only two
more managers after compared with before the intervention, 31 versus 33.

4.2. Future Research

The findings of this study point to the need for both quantitative and qualitative
research studying mechanisms beyond the changes in perceptions that employees have of
leadership behaviours when implementing AFOs. More studies are needed of these issues
in different types of AFOs and of the successful factors in implementation of AFOs and
leadership interventions in this context. Particularly, more studies are needed to examine
whether leadership training of managers before implementing AFOs is a way to avoid the
negative effects on subordinates’ perceptions of leadership behaviours.

5. Conclusions and Implications

Changes from cell and open-plan offices to AFOs are related to lower ratings among
employees regarding relation-oriented leadership behaviours. This result is more pro-
nounced among employees moving from the open-plan offices, who also experienced
a reduction in structure- and change-oriented leadership behaviours in the AFOs. In com-
parison with a control group the results are more pronounced among employees moving
from open-plan offices to AFOs. They perceived relation- and change-oriented leadership
behaviours significantly lower than the control group. These results emphasise the need
for organisations to support managers before and during changes from traditional offices
to AFOs, as this provides the prerequisites to maintain behaviours that can support the
performance and health of employees.

In the context of post-pandemic conditions, it can be assumed that hybrid work using
AFOs will increase. Therefore, training for the managers should focus on knowledge about
what research has shown concerning negative and positive effects of AFOs and success-
ful strategies for implementing these environments. Implementation of AFOs without
leadership training of the managers is not recommended based on the study findings.

Author Contributions: Conceptualisation, J.L. and H.]J.; methodology, J.L. and H.J.; formal analysis,
J.L. and S.V,; investigation, J.L. and H.J., resources, H.J.; data curation, H.J.; writing—original draft
preparation, J.L. and S.V.; review and editing, J.L., S.V. and H.J.; project administration, H.]. and J.L.;
funding acquisition, H.J. All authors have read and agreed to the published version of the manuscript.



Int. |. Environ. Res. Public Health 2022, 19, 13557 12 of 14

Funding: This research was funded by the Department of Occupational Health Sciences and Psy-
chology at University of Gavle, the Swedish Transport Administration (Dnr.2015/43010), and the
Swedish Research Council for Health, Working Life and Welfare (Forte Dnr.2009-1761).

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Institutional Review Board of the Regional Ethical
Review Board in Uppsala (2015/118).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Supporting data are available by reasonable request (J.L. email: jo-
han.larsson@qfromz.com and johan.larsson@lkab.com).

Acknowledgments: The collaboration with David Hallman, Lina Persson, Johanna Edvinsson, Sofie
Bjarntoft, and Eva Bergsten is deeply appreciated. We also thank Mats Jakobsson for statistical advice.
In memoriam of Staffan Hygge for his kind advice and support during the research.

Conflicts of Interest: The Swedish Transport Administration had no role in the collection, analyses,
or interpretation of data, in the writing of the manuscript, or in the decision to publish the results.

References

1. Engelen, L.; Chau, ]J.; Young, S.; Mackey, M.; Jeyapalan, D.; Bauman, A. Is activity-based working impacting health, work
performance and perceptions? A systematic review. Build. Res. Inf. 2019, 47, 468-479. [CrossRef]

2. Wohlers, C.; Hertel, G. Choosing where to work at work—towards a theoretical model of benefits and risks of activity-based
flexible offices. Ergonomics 2017, 60, 467-486. [CrossRef]

3.  Bécklander, G.; Féltén, R.; Danielsson, C.B.; Toivanen, S.; Richter, A. Development and Validation of a Multi-Dimensional Measure
of Activity-Based Working Behaviours. Front. Psychol. 2021, 12, 4766. [CrossRef] [PubMed]

4. Candido, C,; Thomas, L.; Haddad, S.; Zhang, E; Mackey, M.; Ye, W. Designing activity-based workspaces: Satisfaction, productiv-
ity and physical activity. Build. Res. Inf. 2019, 47, 275-289. [CrossRef]

5. Ohrn, M.; Wahlstrém, V.; Harder, M.S.; Nordin, M.; Pettersson-Stromback, A.; Bodin Danielsson, C.; Olsson, D.; Andersson, M.;
Slunga Jarvholm, L. Productivity, Satisfaction, Work Environment and Health after Relocation to an Activity-Based Flex
Office—The Active Office Design Study. Int. |. Environ. Res. Public Health 2021, 18, 7640. [CrossRef] [PubMed]

6. Haapakangas, A.; Hongisto, V.; Varjo, J.; Lahtinen, M. Benefits of quiet workspaces in open-plan offices-Evidence from two office
relocations. J. Environ. Psychol. 2018, 56, 63-75. [CrossRef]

7. Fransson Sellgren, S.; Ekvall, G.; Tomson, G. Leadership behaviour of nurse managers in relation to job satisfaction and work
climate. J. Nurs. Manag. 2008, 16, 578-587. [CrossRef]

8. SBU. Arbetsmiljons Betydelse for Symtom pd Depression och Utmattningssyndrom. En Systematisk Litteraturoversikt; Rapport No 223;
Statens Beredning for Medicinsk Utvardering (SBU): Stockholm, Sweden, 2014.

9.  SBU. Arbetsmiljons Betydelse for Ryggproblem. En Systematisk Litteraturoversikt; Rapport No. 227; Statens Beredning for Medicinsk
Utvéardering (SBU): Stockholm, Sweden, 2014; ISBN 978-91-85413-68-3.

10. Skakon, J.; Nielsen, K.; Borg, V.; Guzman, ]. Are leaders’ well-being, behaviours and style associated with the affective well-being
of their employees? A systematic review of three decades of research. Work. Stress 2010, 24, 107-139. [CrossRef]

11. Nyberg, A.; Bernin, P; Theorell, T. The Impact of Leadership on the Health of Subordinates, SALTSA; Research Report no. 1; National
Institute for Working Life: Stockholm, Sweden, 2005.

12.  Kuoppala, J.; Lamminpdd, A.; Liira, J.; Vainio, H. Leadership, job well-being, and health effects—a systematic review and
a meta-analysis. ]. Occup. Environ. Med. 2008, 50, 904-915. [CrossRef]

13. Ekvall, G.; Ryhammar, L. Leadership Style, Social Climate and Organizational Outcomes: A study of a Swedish University
College. Creat. Innov. Manag. 1998, 7, 126-130. [CrossRef]

14. Arvonen, J.; Pettersson, P. Leadership behaviours as predictors of cost and change effectiveness. Scand. |. Manag. 2002, 18,
101-112. [CrossRef]

15.  Yukl, G. Leadership in Organizations; Prentice Hall: London, UK, 2012.

16. Larsson, J.; Vinberg, S. Leadership behaviour in successful organizations—Universal or situation-dependent? Total Qual. Manag.
Bus. Excell. 2010, 21, 317-334. [CrossRef]

17.  Larsson, J. Leadership for Quality, Effectiveness and Health in Organisations. Ph.D. Thesis, Mid Sweden University, Ostersund,
Sweden, 2010.

18.  Arundell, L.; Sudholz, B.; Teychenne, M.; Salmon, ].; Hayward, B.; Healy, G.N.; Timperio, A. The impact of activity based working
(ABW) on workplace activity, eating behaviours, productivity, and satisfaction. Int. . Environ. Res. Public Health 2018, 15, 1005.
[CrossRef] [PubMed]

19. De Been, L; Beijer, M.; Den Hollander, D. How to cope with dilemmas in activity based work environments-results from user-

centred research. In Proceedings of the Conference Paper 14th EuroFM Research Symposium, Online Conference, June 2015;
pp- 1-10.


http://doi.org/10.1080/09613218.2018.1440958
http://doi.org/10.1080/00140139.2016.1188220
http://doi.org/10.3389/fpsyg.2021.655881
http://www.ncbi.nlm.nih.gov/pubmed/34744852
http://doi.org/10.1080/09613218.2018.1476372
http://doi.org/10.3390/ijerph18147640
http://www.ncbi.nlm.nih.gov/pubmed/34300090
http://doi.org/10.1016/j.jenvp.2018.03.003
http://doi.org/10.1111/j.1365-2934.2007.00837.x
http://doi.org/10.1080/02678373.2010.495262
http://doi.org/10.1097/JOM.0b013e31817e918d
http://doi.org/10.1111/1467-8691.00100
http://doi.org/10.1016/S0956-5221(00)00009-9
http://doi.org/10.1080/14783360903561779
http://doi.org/10.3390/ijerph15051005
http://www.ncbi.nlm.nih.gov/pubmed/29772803

Int. |. Environ. Res. Public Health 2022, 19, 13557 13 of 14

20.

21.

22.

23.

24.
25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Jahncke, H.; Hallman, D. Objective measures of cognitive performance in activity based workplaces and traditional office types.
J. Environ. Psychol. 2020, 72, 101503. [CrossRef] [PubMed]

Rolfo, L.; Eklund, J.; Jahncke, H. Perceptions of performance and satisfaction after a change to an activity based office. Ergonomics
2017, 61, 644-657. [CrossRef] [PubMed]

Marzban, S.; Candido, C.; Mackey, M.; Engelen, L.; Zhang, F.; Tjondronegoro, D. A review of research in activity-based working
over the last ten years: Lessons for the post-COVID workplace. J. Facil. Manag. 2022. [CrossRef]

Bergsten, E.; Haapakangas, A.; Larsson, J.; Jahncke, H.; Hallman, D. Effects of relocation to activity-based workplaces on perceived
productivity: Importance of change-oriented leadership. Appl. Ergon. 2021, 93, 1-7. [CrossRef] [PubMed]

Bass, B.M. Bass & Stogdill’s Handbook of Leadership, 3rd ed.; Free Press: New York, NY, USA, 1990.

Basu, R.; Green, S.G. Leader-member exchange and transformational leadership: An empirical examination of innovative
behaviours in leader-member dyads. J. Appl. Soc. Psychol. 1997, 27, 477-499.

Ekvall, G.; Arvonen, J. Change-centred leadership: An extension of the two-dimensional model. Scand. |. Manag. 1991, 7, 17-26.
[CrossRef]

Ekvall, G.; Arvonen, ]. Leadership Profiles, Situation and Effectiveness. Creat. Innov. Manag. 1994, 3, 139-161. [CrossRef]

Yukl, G.; Gordon, A.; Taber, T. A hierarchical taxonomy of leadership behaviour: Integrating a half century of behaviour research.
J. Leadersh. Organ. Stud. 2002, 9, 15-32. [CrossRef]

Siangchokyoo, N.; Klinger, R.L.; Campion, E.D. Follower transformation as the linchpin of transformational leadership theory:
A systematic review and future research agenda. Leadersh. Q. 2020, 31, 101341. [CrossRef]

Andersen, ].A. Barking up the wrong tree-On the fallacies of the transformational leadership theory. Leadersh. Organ. Dev. ]. 2015,
36, 765-777. [CrossRef]

Yukl, G. Effective leadership behaviour: A new taxonomy and model, paper presented. In Proceedings of the Eastern Academy
of Management International Conference, Dublin, Ireland, 15-19 June 1997.

Yukl, G. An Evaluative Essay on Current Conceptions of Effective Leadership. Eur. |. Work. Organ. Psychol. 1999, 8, 33-48.
[CrossRef]

Ahmadi, E.; Macassa, G.; Larsson, J. Managers” work and behaviour patterns in profitable growth SMEs. Small Bus. Econ. 2021,
57,849-863. [CrossRef]

Larsson, ]. Healthy and effective leadership behaviour through a leadership development programme. Total Qual. Manag. Bus.
Excell. 2017, 28, 1617-1631. [CrossRef]

Avolio, B.J.; Reichard, R.J.; Hannah, S.T.; Walumbwa, F.O.; Chan, A. A meta-analytic review of leadership impact research:
Experimental and quasi-experimental studies. Leadersh. Q. 2009, 20, 764-784. [CrossRef]

Day, D.V,; Fleenor, ].W.; Atwater, L.E.; Sturm, R.E.; McKee, R.A. Advances in leader and leadership development: A review of
25 years of research and theory. Leadersh. Q. 2014, 25, 63-82. [CrossRef]

Lornudd, C.; Bergman, D.; Sandahl, C.; von Thiele Schwarz, U. Healthcare managers’ leadership profiles in relation to perceptions
of work stressors and stress. Leadersh. Health Serv. 2016, 29, 185-200. [CrossRef]

Hallman, D.; Mathiassen, S.V.; Jahncke, H. Sitting patterns after relocation to activity-based offices: A controlled study of a natural
intervention. Prev. Med. 2018, 111, 384-390. [CrossRef]

Haapakangas, A.; Hallman, D.; Mathiassen, S.; Jahncke, H. Self-rated productivity and employee well-being in activity-based
offices: The role of environmental perceptions and workspace use. Build. Environ. 2018, 145, 115-124. [CrossRef]

Haapakangas, A.; Hallman, D.; Mathiassen, S.; Jahncke, H. The effects of moving into an activity-based office on communication,
social relations and work demands—A controlled intervention with repeated follow-up. J. Environ. Psychol. 2019, 66, 101341.
[CrossRef]

Edvinsson, J.; Jahncke, H. Development and validation of a questionnaire addressing flexible work and restoration. In Proceedings
of the International Conference of Environmental Psychology, Corufa, Spain, 30 August-1 September 2017.

Arvonen, J. Change, Production and Employees—An Integrated Model of Leadership. Ph.D. Thesis, Stockholm University,
Stockholm, Sweden, 2002.

Larsson, J.; Vinberg, S.; Wiklund, H. Leadership, Quality and Health: Using McGregor’s X and Y Theory for Analyzing Values in
relation to Methodologies and Outcomes. Total Qual. Manag. Bus. Excell. 2007, 18, 1147-1168. [CrossRef]

Skogstad, A.; Einarsen, S. The importance of a change-centred leadership style in four organizational cultures. Scand. J. Manag.
1999, 15, 289-306. [CrossRef]

Fransson Sellgren, S.; Ekvall, G.; Tomson, G. Leadership styles in nursing management: Preferred and perceived. ]. Nurs. Manag.
2006, 14, 348-355. [CrossRef] [PubMed]

Peters, T.; Waterman, R.H. Search of Excellence—Lessons from America’s Best-Run Companies; Profile Books Ltd.: London, UK, 1982.
Field, A. Discovering Statistics Using SPSS; Sage Publications: London, UK, 2005.

Nielsen, K.; Randall, R. Managers’ active support when implementing teams: The impact on employee well-being. Appl. Psychol.
Health Well-Being 2009, 1, 374-390. [CrossRef]

Danielsson, C.B.; Wulff, C.; Westerlund, H. Is perception of leadership influenced by office environment? J. Corp. Real Estate 2013,
5,194-212. [CrossRef]

Eismann, T.T.; Pakos, O.; Riicker, M.; Meinel, M.; Maier, L.; Voigt, K.I. Understanding the Mechanisms of Activity-based
Workspaces: A Case Study. Environ. Behav. 2022, 54, 170-210. [CrossRef]


http://doi.org/10.1016/j.jenvp.2020.101503
http://www.ncbi.nlm.nih.gov/pubmed/33052159
http://doi.org/10.1080/00140139.2017.1398844
http://www.ncbi.nlm.nih.gov/pubmed/29134874
http://doi.org/10.1108/JFM-08-2021-0081
http://doi.org/10.1016/j.apergo.2020.103348
http://www.ncbi.nlm.nih.gov/pubmed/33497955
http://doi.org/10.1016/0956-5221(91)90024-U
http://doi.org/10.1111/j.1467-8691.1994.tb00168.x
http://doi.org/10.1177/107179190200900102
http://doi.org/10.1016/j.leaqua.2019.101341
http://doi.org/10.1108/LODJ-12-2013-0168
http://doi.org/10.1080/135943299398429
http://doi.org/10.1007/s11187-020-00386-0
http://doi.org/10.1080/14783363.2016.1216310
http://doi.org/10.1016/j.leaqua.2009.06.006
http://doi.org/10.1016/j.leaqua.2013.11.004
http://doi.org/10.1108/LHS-06-2015-0016
http://doi.org/10.1016/j.ypmed.2017.11.031
http://doi.org/10.1016/j.buildenv.2018.09.017
http://doi.org/10.1016/j.jenvp.2019.101341
http://doi.org/10.1080/14783360701596290
http://doi.org/10.1016/S0956-5221(98)00028-1
http://doi.org/10.1111/j.1365-2934.2006.00624.x
http://www.ncbi.nlm.nih.gov/pubmed/16787469
http://doi.org/10.1111/j.1758-0854.2009.01016.x
http://doi.org/10.1108/JCRE-03-2013-0008
http://doi.org/10.1177/00139165211008240

Int. |. Environ. Res. Public Health 2022, 19, 13557 14 of 14

51. Wijk, K,; Bergsten, E.L.; Hallman, D.M. Sense of coherence, health, well-being, and work satisfaction before and after implementing
activity-based workplaces. Int. |. Environ. Res. Public Health 2020, 17, 5250. [CrossRef]

52.  Larsson, J. Ledarskapsbokslut—ett Reflektionsverktyg for Utveckling av Hiilsofrimjande och Effektiva Chefer och Specialister [Leadership
Clousure—A Reflection Tool to Develop Healthy and Effective Managers and Specialists]; Metodicum: Ostersund, Sweden, 2012.


http://doi.org/10.3390/ijerph17145250

	Introduction 
	Materials and Methods 
	Design 
	Data Collection 
	Participants 
	Measurements 
	Statistical Analyses 

	Results 
	Discussion 
	Strengths and Limitations 
	Future Research 

	Conclusions and Implications 
	References

