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b Lund University Faculty of Engineering, Box 118, SE-221 00 Lund, Sweden
c K2 – Sweden’s National Knowledge Centre for Collective Mobility, Bruksgatan 8, SE-222 36 Lund, Sweden
d Swedish National Road and Transport Research Institute (VTI), SE-581 95 Linköping, Sweden
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A B S T R A C T

In Sweden, peak-hour travel demand is ranked as the most important operational cost driver for public transport, 
linked to school and work hours. Achieving a more balanced demand throughout the day is therefore crucial for 
resource efficiency and promoting environmentally friendly transport. This study aims to gain a deeper under
standing of the process of implementing staggered school start times to spread out travel demand, focusing on 
stakeholder impact and how implementation influences outcomes. In-depth interviews were conducted with key 
stakeholders from two Swedish cases where staggered school start times were implemented. How the imple
mentation was designed and executed had a considerable impact on its outcome. In the studied cases, the process 
was led by the school transport actor and the sole objective of reducing operational transport costs was met. 
However, there were negative impacts on school operations, pupil and teacher scheduling, after-school leisure 
time, and family planning. These negative effects arose from a lack of stakeholder inclusion, limited knowledge 
of each other’s operational planning processes, and insufficient leadership across all organisations. This study 
identifies key contextual factors influencing success or failure, outlines transferable lessons for other regions, and 
contributes to insights into the distribution of positive and negative effects among stakeholders. Ultimately, 
staggering start times can reduce transport costs and potentially expand the public transport market, thereby 
contributing to a more sustainable and efficient transport system. A viable implementation requires allocating 
ample time and resources to successfully combine the complex planning and operational processes for transport 
and school.

Introduction

Peak-hour traffic is a well-known problem, causing high emissions, 
congestion, and delays (Marve et al., 2016; van Exel and Rietveld, 
2001). Additionally, peak-hour travel demand is ranked as the most 
important operational cost driver for public transport in Sweden 
(Lidestam et al., 2018). From the perspective of public transport, key 
cost factors include the requirement for a large vehicle fleet to meet the 
peak travel demand, the need for a large number of drivers who are 
underutilised during off-peak hours, and the necessity of using larger 
vehicles than the average daily demand requires (Camén and Lidestam, 
2016; Vigren, 2016). The number of buses needed during peak hours is 
linked to the timetable frequency and whether duplicate buses (two or 
more buses covering the same scheduled departure) are required to meet 

the travel demand for a specific departure. Evening out travel demand 
throughout the morning and day is part of the shift towards more 
resource-efficient traffic planning. Additionally, the staggering of travel 
demand and the reduction of overcrowding on vehicles were actualised 
during the COVID-19 pandemic.

Simulations show that reducing the number of buses needed for 
fixed-route public transport throughout the day is possible by adjusting 
the departure times slightly (Eriksson et al., 2023). The extensive liter
ature on school bus routing and scheduling optimisation concludes that 
considerable cost reductions can be achieved by reducing the number of 
buses required and increasing the utilisation of the bus fleet (Ellegood 
et al., 2020; Jiang et al., 2025; Park and Kim, 2010). However, Eriksson 
et al. (2023) highlight that a successful implementation of the proposed 
timetable changes depends on strategies to stagger peak-hour travel 
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demand, ensuring operational feasibility and service reliability. As 
school (and work) hours are major contributors to peak travel demand, 
staggered start times should theoretically lead to staggered demand.

Staggered school hours also relate to adolescents’ sleep patterns. 
There is substantial research into the link between adolescents’ sleep 
patterns and their health and academic performance, including school 
start times (e.g., Alfonsi et al., 2020; Curcio et al., 2006; Dewald et al., 
2010; Fuller and Bastian, 2020; Mousavi and Troxel, 2023; Yip et al., 
2022). A later school start time has a positive impact on sleep duration, 
physical and mental health, and academic performance. In Sweden, 46 
% of adolescents sleep fewer than eight hours on weekdays, compared to 
17 % at weekends. This suggests the need for interventions to promote 
longer sleep durations on weekdays (Lemke et al., 2023).

Previous research has consistently shown that staggered or delayed 
school start times can reduce school transport and public transport costs 
and improve adolescent health and academic performance. Although 
Swedish public transport authorities (PTAs) are interested in staggered 
hours (Sandberg, 2017; Swedish Association of Local Authorities and 
Regions, 2019), knowledge of the implementation process is limited. 
Most studies of delayed school start times have focused on the school 
environment and adolescent sleep patterns, particularly in the United 
States (see Campbell, 2021; Eisenman, 2021; Fitzpatrick et al., 2021; 
Meltzer et al., 2017; Owens et al., 2014). These studies typically focus on 
the school as the sole organisational actor and are embedded in the 
context of the American school system, transport practices, and cultural 
norms.

In contrast, limited attention has been given to the implementation 
process itself and from a school transport perspective – how staggered 
hours are introduced, negotiated, and managed across organisational 
boundaries – and to the broader effects on multiple stakeholders. 
Ljungberg (2009) highlights the challenge of collaboration between 
school principals and PTAs in Sweden, while Mousavi and Troxel (2023)
call for future research to identify effective implementation strategies 
and ways to build stakeholder support. A Swedish report by Ryan et al. 
(2023) collects experiences from staggered-hour initiatives aimed at 
reducing transport costs but lacks a systematic analysis of stakeholder 
impacts. Similarly, Eriksson et al. (2025) examine the institutional and 
collaborative prerequisites of PTAs, municipalities, and schools, but do 
not address how changes to school hours affect different stakeholders. 
Another recent Swedish report (Lemke, 2025), focuses on pupils’ sleep 
health, as well as the attitudes of school principals and pupils towards 
the feasibility of delaying school start times. The report considers po
tential obstacles and advantages, as well as implementation strategies, 
for the school. However, it does not include school transport or an 
evaluation of the effects after implementation.

There is thus a need for qualitative, holistic studies that investigate 
this multifaceted problem and the implementation of staggered school 
start times in contexts outside the US. In particular, studies are needed 
that clarify the organisational decision-making processes, the interplay 
between the transport and education sectors, and the practical impli
cations for all relevant actors. This study contributes to filling that gap 
by analysing two Swedish cases of staggered school start-time imple
mentation, from the perspective of reducing operational transport costs 
and focusing on how actors’ responsibilities shape both the process and 
its outcomes. As previous research has shown (Dickinson and Wret
strand, 2015; Paulsson et al., 2018; Rye et al., 2018), the lack of shared 
incentives between schools, municipalities, and PTAs complicates ef
forts to align transport efficiency with educational needs.

Hence, the focus of this study is the implementation process and the 
implications of delaying school start times when school transport pro
viders introduce the measure. The distribution of effects and stakeholder 
experiences was studied in two Swedish cases for a range of actors, 
including public transport authorities (PTAs), municipalities, schools, 
school staff, pupils, and members of the wider community. There is a 
particular focus on the operational planning process and impacts on 
school operations, as this is less well understood from a transport 

provider perspective. The aim is to examine how the organisation and 
execution of the implementation process influence outcomes and 
stakeholder perceptions, and to assess whether staggered school start 
times could be a viable strategy for reducing public transport opera
tional costs.

Although this study was conducted in the Swedish context, its find
ings provide insights relevant to a broader range of actors involved in 
implementing staggered school start times and similar demand- 
management measures. The study takes a broader perspective by 
examining the implementation process and its effects on various stake
holders. By doing so, it contributes new empirical insights into the 
practical consequences of staggered school start times, beyond the 
collaborative arrangements that enable them. Furthermore, this study 
contributes to the growing body of literature on the implementation 
process of staggered school start times and its impact on organisational 
stakeholders when introduced to reduce transport costs.

The paper is organised as follows: Section 2 describes the organisa
tion of schools, public transport, and school transport in Sweden and 
presents the current literature on the implementation of staggered 
school starting hours and its potential effects on stakeholders. Section 3 
describes the study design, the two cases, and the data collection pro
cess. Section 4 presents and analyses the implementation process of the 
two cases and the mapped effects of delaying the school start time. 
Section 5 discusses the challenges of the implementation process and 
how to balance the outcomes of different stakeholders. Section 6 con
cludes the paper.

Background

Organisation of schools, public transport, and school transport in Sweden

The main actors in this study are regional PTAs, municipalities, and 
schools. In Sweden, schools are usually part of the municipal organisa
tion. However, for this study, they are considered separate actors due to 
having separate budgets and governing. The roles of interest at the 
different organisations are public transport planners (bus operations), 
school bus planners, and various levels of school staff. By law, the mu
nicipality is responsible for school transport, but can contract the PTA to 
provide it. Other actors affected by the changes in school start hours are 
municipal facilities management and public services departments. See 
Fig. 1 for an overview of the relevant departments and stakeholders at 
the PTA and the municipality.

In Sweden, compulsory school attendance runs from pre-school to 
ninth grade. School choice policy applies, meaning you can apply to any 
school in the municipality you live in or an independent school in any 
municipality. There are no fixed time frames for the school day. The 
school must provide two hours of extra study time each week for all 
pupils as a complement to regular teaching (Swedish National Agency 
for Education, 2025a), and provide holiday school for pupils in grades 
8 and 9 at risk of not being eligible for upper secondary school (Swedish 
National Agency for Education, 2025b). Municipalities provide child
care before and after school at a small fee (set at the municipal level), 
which is widely used up to and including grade 3.

In Sweden, the planning of public transport is the responsibility of 21 
regional PTAs. Generally, public transport operators are contracted 
through procurement to operate the services. The services aim to meet 
local and regional travel demand, often focusing on school and work 
commuting. Peak-hour traffic occurs 6–9 a.m. and 3–7p.m. on week
days, with the sharpest peaks around 7:30–8 a.m. and 4–5p.m. (Swedish 
Association of Local Authorities and Regions, 2022a). Regional politi
cians determine the scope and purpose of regional public transport, 
while transport authority officials plan routes and timetables. Budgeting 
for public transport is managed at a regional level; however, munici
palities can often improve public transport accessibility by compen
sating the PTA to increase local supply.

In Sweden, pupils are entitled to free school transport if required. 
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Eligibility is based on factors such as the distance between home and 
school, traffic conditions, any disabilities the pupil may have, and other 
special circumstances. The municipality is legally responsible for 
transporting pupils to and from school and decides on local regulations 
regarding which pupils are eligible for school transport (Swedish 
National Agency for Education, 2023). Municipal politicians deter
mine the local regulations for school transport, and local authority of
ficers plan and implement the traffic. The organisation and funding of 
school transport are often managed in a department separate from 
school operations. Consequently, the education department does not 
prioritise school transport when allocating school sites or making indi
vidual school choice decisions. Together with the right of pupils to 
choose an independent school anywhere, this adds many moving parts 
to the school transport planning. School transport can be provided by 
separate school buses or by pupils travelling on fixed-route public 
transport, if available. In rural areas, separate school buses generally 
operate outside the public transport network. The municipality can plan 
and run school transport itself, procure a bus operators, or delegate this 
task to the PTA. There are no statistics on how the various local au
thorities have chosen to proceed.

In 2024, 20 % of school journeys in Sweden were made by school 
transport − 11 % by fixed-route public transport and 9 % by dedicated 
school buses. The distribution of the remaining modes varied by season. 
In winter, 38 % of journeys were made on foot, 28 % by car drop-off, and 
9 % by bicycle, whereas in summer the corresponding shares were 29 %, 
18 %, and 28 %, respectively (Trafikverket and Origo Group, 2025). 
Based on further data processing conducted in collaboration with the 
report’s author, Trafikverket and Origo Group (2025), the distribution 
across different municipal types (three-tier classification) was found to 
be similar, except for a higher share of walking and a lower share of car 
drop-off in large cities and municipalities near large cities.

Previous experiences of implementing staggered school start hours

A majority of previous research on implementation of staggered 
school start times has been conducted in the US and in the context of 
adolescent sleep health, and usually not including the school transport 
perspective. This section covers the knowledge gathered from previous 
studies.

The literature points to a broad range of stakeholders involved in or 
affected by changes in school start times. These include school leaders, 
transport planners, school staff, pupils, parents/guardians, organisers of 
after-school activities, and parts of the local community. Previous 

research has framed school start times as being based on ‘adult’ con
siderations, such as school transport, budgets, work schedules, staff 
commuting, and community use of school facilities (Owens et al., 2014; 
Troxel and Wolfson, 2017). Meanwhile, changing school start times can 
have a major impact on workers’ commuting hours (Munch, 2019), on 
family planning, the routines of school staff, and the routines of the local 
community, all of which are organised around school hours (Dreilinger, 
2019; Kohl Malone et al., 2017; Meltzer et al., 2017; Owens et al., 2014). 
This has led Wahlstrom (1999) to emphasise the importance of listening 
to and acknowledging individual perspectives to find common ground.

Studies focusing on the school perspective conclude transport as one 
of the barriers to changing school start times (Campbell, 2021; Dunietz 
et al., 2017; Owens et al., 2014). Parents/guardians are less supportive 
of changes to starting times if they perceive it will result in having to 
make different transport arrangements (Dunietz et al., 2017), and school 
transport timetables are considered a hindrance (Wolfson and 
Carskadon, 2005).

Previous research has highlighted several recurring themes related to 
perceived implementation challenges. These include scheduling of 
school bus transport, community resistance to change, after-school ac
tivities (Campbell, 2021; Fitzpatrick et al., 2021), and impact on pupils, 
parents’, and school staff’s daily schedules (Eisenman, 2021). Some 
studies frame these anticipated challenges as issues to be addressed and 
managed, rather than as reasons to avoid the conversation or changing 
the start time (Eisenman, 2021). In several studies, concerns raised prior 
to implementation did not materialise (Boyland et al., 2015; Owens 
et al., 2014). Organisations typically agree on broader objectives, such 
as fair starting times and reinvesting transport cost savings in schools. It 
is suggested that these objectives are discussed in the context of each 
stakeholder’s priorities (Bertsimas et al., 2020).

Previous studies indicate that awareness of how delayed start times 
affect teenagers’ well-being and achievement is the most influential 
factor in education departments’ decisions to change the hours 
(Campbell, 2021). When parents/guardians and school staff are 
informed about adolescents’ sleep patterns, this is associated with a 
majority of them supporting change in school start times in line with the 
recommendations (Eisenman, 2021; Fitzpatrick et al., 2021; Meltzer 
et al., 2017). Previous collaboration with local physicians during the 
implementation process has been shown to effectively communicate 
knowledge on adolescents’ sleep health to school staff, parents, and 
pupils (Collins et al., 2017; Owens et al., 2014). However, increasing 
knowledge does not automatically result in changed minds and 
increased support. The literature also highlights the importance of 

Fig. 1. Overview of the organisation of relevant departments and stakeholders at the PTA and the municipality, showcasing the departments and actors affected by 
the changes in school hours. Solid lines indicate organisational units and their hierarchical relationships, while dashed lines represent roles within these units.
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addressing stakeholders’ concerns and maintaining flexibility regarding 
final outcomes (Meltzer et al., 2017; Owens et al., 2014).

Studies have identified several factors associated with more favour
able implementation processes, including the involvement of local 
school leaders, involving all stakeholders (including relevant commu
nity members) early on, educating stakeholders about the adolescent 
sleep cycle and its connection to school performance (Campbell, 2021; 
Fitzpatrick et al., 2021; Meltzer et al., 2017; Owens et al., 2014), and 
collaborating with school districts that have delayed the school start 
(Campbell, 2021). The literature emphasises the importance of mapping 
opinions and perceived barriers early on in the implementation process 
in order to formulate responses and address them directly (Collins et al., 
2017). This may make it easier to anticipate potential effects and miti
gate negative impacts, particularly for families with lower incomes 
(Dreilinger, 2019). Follow-up on the outcomes of the changes has been 
linked to improved communication of results to stakeholders and, in 
some cases, to greater acceptance (Owens et al., 2014). Research high
lights several factors associated with implementation processes, 
including sufficient time, ex ante impact assessments, attention to 
stakeholders’ perspectives, clear communication, and time for families 
and community members to adapt (Eisenman, 2021; Eriksson et al., 
2025; Owens et al., 2014; Wahlstrom, 1999). Clear communication is 
frequently highlighted in the literature as important for both internal 
and external stakeholders. This is identified as involving the explanation 
of the changes, their rationale and benefits, and their impact on trans
port, leisure activities, and pupils’ expectations (Eisenman, 2021; 
Owens et al., 2014). The literature also identifies several factors asso
ciated with stakeholder acceptance. These include early communication 
with stakeholders about the benefits to pupils of a later school start 
(Dreilinger, 2019; Dunietz et al., 2017; Wahlstrom, 2002), addressing 
misconceptions (Owens et al., 2014), and sharing positive experiences of 
previously anticipated negative effects on family planning and transport 
issues (Dunietz et al., 2017).

Strong leadership across the organisations has been identified as 
important (Eriksson et al., 2025), including committing to working with 
key organisations, continuously promoting the benefits, and addressing 
logistical and financial challenges (Owens et al., 2014). Local leaders are 
described in the literature as playing a critical role in facilitating the 
implementation by setting clear expectations, providing support and 
rewards, and creating a common context (Sanders, 2014). Working 
groups associated with favourable implementation processes have 
included school leaders at all organisational levels (from municipal/ 
district heads of operations and coordinators to principals), teachers, 
and school transport managers and planners. Having a diverse and 
multidisciplinary group is stated to allow for consideration of the many 
factors affecting the outcome (Eriksson et al., 2025; Meltzer et al., 2017; 
Owens et al., 2014). Some studies describe a comprehensive review of 
the daily class schedule, involving key educational staff and adminis
trators, as part of the implementation process (Eisenman, 2021; Fitz
patrick et al., 2021).

Effects of changed school hours

Stakeholders are impacted in various ways by staggered school 
hours, both positively and negatively. Of relevance to this study are the 
impacts on school transport, school leaders and staff, pupils, and par
ents/guardians.

Studies from several national contexts conclude that staggered 
school start times can reduce operational costs for school transport (see 
Ellegood et al., 2020; Park and Kim, 2010), which has been cited as the 
most substantial benefit (Owens et al., 2014). This is because staggering 
hours increases utilisation of the bus fleet, and fewer buses are needed 
when multiple bus runs are allowed (Owens et al., 2014). In Boston, 
USA, implementing staggered and delayed school start times reduced 
the number of buses needed by 8 %, while maintaining the average pupil 
journey time (Bertsimas et al., 2019). However, the optimal planning 

solution modelled by Bertsimas et al. (2019) saw an 18 % reduction in 
the number of school buses required, from 650 to 530. In Denver, USA, a 
school district observed a decrease in long bus rides and capacity issues, 
with buses becoming available for activities and athletics (Meltzer et al., 
2017). At the local level in Sweden, a cost-benefit analysis concludes 
that a delayed school start time will generate greater societal benefits 
than costs (Ljungberg, 2009). At the national level in the US, macro
economic modelling suggests that the measure could have a significant 
impact on public health and the economy and is cost-effective (Hafner 
et al., 2017).

A study of potential changes to school hours found that school 
principals and teachers anticipate negative effects in the form of added 
complexity in the scheduling process and positive impacts on pupils’ 
sleep health (Ljungberg, 2009). Teachers argue for a later start if they 
themselves have a later sleep schedule and perceive the pupils as sleepy 
and less receptive in the morning (Albrecht et al., 2021; Ljungberg, 
2009). The main argument against delayed start times is that the later 
afternoon classes will be tiresome (Ljungberg, 2009). For high school 
teachers, delaying the school start time resulted in later wake time in the 
morning, increased sleep duration, and improved daytime functioning 
(Wahlstrom et al., 2023). Furthermore, principals noted a calmer envi
ronment in the corridors and canteen, fewer disciplinary referrals, and 
less administrative work due to pupils not attending their first-hour class 
(Wahlstrom, 2002).

A delayed start time for teenage pupils was found to be associated 
with effects on their sleep health, activities and work before and after 
school, meals, and homework (Eisenman, 2021). The pupils’ main 
argument against ending the school day later is that it would reduce 
their leisure time. The main argument for starting later is to get more 
sleep and be more alert (Ljungberg, 2009). Teenagers who support a 
later start time are more likely to report poor sleep, higher caffeine 
consumption, and lower health-related quality of life (Werner et al., 
2021). Literature reviews and meta-analyses summarise the current 
knowledge on the link between adolescents’ sleep patterns and their 
health and academic performance (e.g., Alfonsi et al., 2020; Curcio 
et al., 2006; Dewald et al., 2010; Fuller and Bastian, 2020; Mousavi and 
Troxel, 2023; Yip et al., 2022). Compared to children and adults, teen
agers commonly fall asleep and wake up later, and they need 8–10 h of 
sleep per night. A school start that is too early might disrupt the sleep 
cycle and result in chronic sleep debt. Overall, the literature suggests 
that later school start times are associated with increased sleep duration 
and attention levels, improved neurocognitive and academic perfor
mance, reduced mental health symptoms and sickness absence, and 
higher attendance and graduation rates. Studies on younger pupils 
conclude that there is no change in total sleep amount (Appleman et al., 
2015) or a near-zero effect on academic outcomes (Bastian and Fuller, 
2023) due to changes in school start times.

The literature covering the impact on parents/guardians centres on 
how it affects their children, their sleep, and their transport arrange
ments. Parents/guardians who support delayed start times often view 
current hours as ‘too early’, agree with the recommendation for a later 
start due to health and sleep patterns, and anticipate improved school 
performance or increased sleep duration (Dunietz et al., 2017). Negative 
comments relate to later return times from after-school activities, 
transport limitations, and the need for parents/guardians to change their 
work schedules (Dunietz et al., 2017; Wahlstrom, 2002). Reported 
positive effects included children being described as ‘easier to live with’, 
reduced morning conflicts, and increased actual morning conversations 
(Wahlstrom, 2002), and parents/guardians were more likely to report 
sufficient sleep duration and good sleep quality (Meltzer et al., 2022). 
Proposed changes to bus timetables and school schedules raised con
cerns that families would be unable to accommodate them and that they 
did not feel prepared for such significant, system-wide changes. Even 
though family preferences had been surveyed and discussed throughout 
the process, many felt disconnected from the information gained and the 
proposed changes (Bertsimas et al., 2020).
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Method and data

This qualitative case study examined two implementations of stag
gered school starting hours to understand the implementation process 
and its effects on stakeholders. Case study research is suitable for 
explaining current events and providing an in-depth description of a 
social phenomenon within its real-world context. Explanatory studies 
benefit from case studies since they trace operational processes over 
time (Yin, 2018).

The study used multiple data sources, primarily interviews with 
stakeholders involved in the implementation process, complemented by 
archival records and a questionnaire. In line with Yin's (2018) features of 
a case study, this study had more variables of interest than data points, 
requiring prior research to guide organisation and analysis. Data from 
pupils and parents/guardians were not collected, reducing first-hand 
perspectives. This was due to limited access to persons who had 
recently experienced the change. Validity and reliability were addressed 
through Yin's (2018) methods, ensuring reliability by detailing proced
ures, cases, and contextual considerations.

Study design

The empirical context was public transport in Sweden, focusing on 
school transport by fixed-route public transport and school buses. Two 
cases of implemented staggered school start times in Sweden were 
analysed. Cases were identified through purposeful sampling (media 
reports, project reviews, and contacts with regional PTAs and national 
public transport organisations) and snowball sampling via interviewees. 
Initially, six cases were studied through interviews with regional 
transport planners, school bus planners, and school leaders regarding 
the implementation process. These roles represent the main organisa
tional stakeholders – PTAs, municipalities, and schools. Schools are 
treated as separate actors despite being part of municipal organisations. 
The cases were examined by year of implementation (mid-1990s to 
2023), sustainability of changes, municipal size and demography, 
driving force behind the change, and the length of the implementation 
process.

Two cases were selected for in-depth study of the implementation 
process and how the changes in starting hours affect stakeholders. The 
selection was based on recent implementation (autumn 2019 and 2023, 
respectively), ensuring staff could attest to the process and its effects. 
Differences in time since implementation enabled evaluation of imme
diate and longer-term impacts. Recent changes also facilitated access to 
archival records (ex ante impact assessments, decision documents, 
timetables, schedules). The cases differ in implementation time, the 
actors involved, organisation of transport (public transport or school 
buses, the actor responsible), changes made to the planning process, and 
teacher scheduling. This enabled the study of contrasting situations.

The empirical material in this study partially overlaps with that of 
Eriksson et al. (2025), particularly regarding the data collected during 
the first round of interviews for the two cases included in this study. 
However, the analytical focus differs. While Eriksson et al. (2025)
applied the ICA framework to analyse collaboration dynamics between 
organisations, this study adopts a complementary perspective by 
examining the design and execution of the implementation process and 
its impact on school operations, staff, pupils, and the wider community. 
Additional data sources, including staff interviews and questionnaires, 
were used to deepen the analysis of stakeholder impacts.

Both cases concern lower secondary school (grades 7–9, ages 14–16), 
though changes applied to all school stages in the municipality. The 
schools are centrally located in the largest city in their respective mu
nicipalities. The school staff estimated that around half of the pupils 
travel by school transport. In case A, the pupils mainly use fixed-route 
public transport, whereas in case B, they mainly use separate school 
buses. Both municipalities are classified as “smaller towns/urban areas 
and rural municipalities” in a three-tiered classification based on 

population and commuting patterns. Almost half of Sweden’s munici
palities fall into this classification (Swedish Association of Local 
Authorities and Regions, 2022b). Table 1 presents municipal de
mographics, number of pupils and school staff, and changes in school 
hours.

A broader assessment of the changes and the process itself would 
have been possible if longitudinal data had been collected before, during 
and after the changes were implemented. Instead of conducting partic
ipatory research and collecting primary data first-hand, the data was 
collected by interviewing the involved actors afterwards, who described 
the process. This meant that the data collection depended on which 
details the interviewees remembered and which aspects of the process 
they felt were important to include. Furthermore, interviewees may 
have emphasised the positive or negative effects that contribute to their 
desired image of the process, or they may have been influenced by a 
desire to portray their respective organisations in a favourable light. 
There is also a natural resistance to change, which can result in negative 
effects being highlighted. Triangulation helped limit biased results, i.e., 
using multiple sources of data, such as interviews with personnel from 
several stakeholders, and archival records.

Data collection

Interviews followed a general qualitative research approach (e.g. 
Brinkmann and Kvale, 2015). They were semi-structured, structured 
around an interview guide, and preceded by informed consent. Partici
pation was voluntary, and all interviewees signed consent forms. Table 2
presents interviewees by organisation and role. In Case B, the school 
transport plan was developed by municipal transport planners, with 
separate school buses being the primary mode of transport. As the PTA 
was not involved in the planning process and fixed-route public trans
port was used to a limited extent, no PTA representatives were inter
viewed for Case B. Other municipal departments affected by the changes 
in start hours are facilities management and public services de
partments. However, since they were not included in the implementa
tion process in the cases studied, they were not included as actors of 
interest for data collection. No national data exists on the share of mu
nicipalities contracting PTAs for school transport or on pupil travel 
modes; thus, representativeness cannot be assessed.

Fig. 2 illustrates the timeline of the data collection relative to the 
implementation dates for the two cases. The first round of interviews 
(March-June 2023, six cases) aimed to understand the implementation 
process and collaboration between actors. The interviewees were people 
involved in the planning process at the PTA, municipality, and school. 
Hence, for Case B, the new hours had been planned but not yet intro
duced at the time of the first round of interviews (they were introduced 
when the autumn semester started, in August 2023). Interviews were 
conducted via Teams, recorded, and transcribed. The interview guide 
covered process steps, success factors, barriers, benefits, incentives, 

Table 1 
Case Description – Information on municipal demography (Statistics Sweden, 
2022 rounded to the nearest thousand and ten), approximate number of pu
pils and staff, and the changes in school hours.

Metric Case A Case B

Population 27,000 9,000
Population density (ppl./sq.km) 20 10
Number of pupils 400 300
Number of staff 70 65
Year of introduction (autumn) 2019 2023
Previous school start time a.m. 8.10 8.00
Previous school end time p.m. 3.30* 2.40
New school start time a.m. 8.45 8.30
New school end time p.m. 4.15* 3.30
The school start time was delayed by 35 min 30 min
Extension of the school day by 10 min 20 min

*Fridays end at 2 p.m.
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actor involvement and authority, and communication. It was based on 
collaboration conditions defined by Hrelja, Pettersson and Westerdahl 
(2016) and refined through consultation with two PTAs.

Archival records were obtained via the interviewees and included 
bus timetables, school schedules, ex-ante and ex-post impact assess
ments, and financial reviews.

The second round of interviews (May 2024, two cases) aimed to 
deepen understanding of the implementation process, the impact of the 
changed hours on different stakeholders, and the school’s operational 
planning. The purpose was to expand the data set by including insights 
from other school staff, not just principals, to gain a fuller picture. The 
focus was on how the changes affected staff and pupils concerning 
teaching, health, schoolwork, leisure time, and family planning. The 
interview questions covered the motivation for changing the hours, its 
impact on operations, staff, and pupils, and any other consequences. 

Interviews were conducted on-site at each school, with three to seven 
people in each group (48 participants: Case A = 19, Case B = 29). Ethical 
approval was obtained from the Swedish Ethical Review Authority, re
cord number 2024–02111-01. Groups in Case A were divided by rank; in 
Case B, groups were mixed, which may have limited openness. In
terviews were recorded and transcribed. Each person interviewed 
initially completed a short questionnaire on working conditions, pupil 
tiredness and performance, and traffic situation. Valid responses: Case A 
= 14, Case B = 27 (5 + 2 questionnaires were excluded due to the 
persons not working at the school before the changes).

Due to limited access to pupils and their parents/guardians, their 
perspectives were obtained indirectly via staff, which reduced construct 
validity. In the analysis of these secondary accounts, particular attention 
was paid to statements concerning pupils and their families, as these 
represent second-hand data and may reflect school staff’s perspectives 
or be used to reinforce their viewpoints. The analysis therefore distin
guished between objective observations and subjective statements, with 
greater emphasis placed on the former. No follow-up data on pupil 
health or academic performance was available.

Analysis

Results were derived from interview notes and transcripts, archival 
records, and questionnaires. Interview data were analysed using the
matic analysis to identify similarities, differences, concepts, and re
lationships (Ravitch and Carl, 2021). The data from all sources and 
methods of collection were then grouped, and themes were defined 
based on research questions, interview questions, and prior research. 
The analysis focused on the execution of the implementation process, 
organisational operations, and the overall stakeholder effects. The re
sults and analysis are presented as an overview of the process and its 
impacts, incorporating all stakeholder perspectives. The analysis of the 
stakeholder effects is contextualised by describing relevant aspects of 
the implementation and operational planning processes. Key aspects of 
the operational planning processes include guiding logic, school roles 
and experiences, and encountered constraints, to understand how the 
implementation was carried out and perceived. While influencing fac
tors may arise from the implementation itself, external factors may also 
impact the outcome. The findings are discussed in relation to previous 
research, focusing on the practical implications for transport policy.

Table 2 
Presentation of the number of people interviewed per actor and their roles, 
broken down by gender (male or female).

Organisation Role of 
interviewees

Individual 
interviews – 
March-June 2023

Group interviews – 
May 2024

Case A Case B Case A Case B
M F M F M F M F

PTA
​ Transport planner 1 ​ ​ ​ ​ ​ ​ ​
​ School bus planner 1 ​ ​ ​ ​ ​ ​ ​
Municipality
​ School bus planner ​ 1 ​ 1 ​ ​ ​ ​
​ Youth strategy 

officer
​ 1 ​ ​ ​ ​ ​ ​

​ Head of education 
operations

​ 1 ​ ​ ​ ​ ​ ​

​ Education 
coordinator

​ ​ ​ 1 ​ ​ ​ ​

School
​ Principal ​ 1 1 ​ ​ 1 1 ​
​ Deputy principal ​ ​ ​ ​ ​ 1 1 ​
​ Administrator ​ ​ ​ ​ ​ 1 ​ 1
​ Teacher, Special 

educational needs 
teacher, Teaching 
assistant

​ ​ ​ ​ 4 5 8 15

​ School counsellor, 
Study coach, 
Career adviser, 
Youth worker

​ ​ ​ ​ 2 5 1 2

Total 2 4 1 2 6 13 11 18

Fig. 2. Timeline of the implementation process of staggered hours and the data collection. The dates on which the new start times came into effect are shown above 
the timeline. The data collection process is shown below.
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Results

Initiation of the implementation of staggered hours

In both cases, transport planning was the starting point and the focus 
of changes to school starting hours. The primary aim was to reduce 
operational costs for school transport through more efficient planning 
and practice. Table 3 summarises aspects of the initiation phase. The 
cases differ in which actor initiated the process and how implementation 
was carried out: top-down, or through broad-based working groups. The 
different approaches were influenced by which actors opposed or drove 
implementation. Timelines also varied, reflecting urgency to reduce 
costs rather than a long-term initiative.

In Case A, the PTA was facing an acute budget deficit. Rather than 
simply reducing the overall supply of public transport, the PTA recog
nised that optimising traffic planning would reduce costs while enabling 
more daily bus departures. The latter thought to incentivise munici
palities by improving accessibility for inhabitants. Adopting an opti
mised timetable required changes to travel demand patterns, hence the 
decision to change school start times. The need for rapid implementation 
resulted in a short planning period and a top-down approach. The 
planning process did not involve any representatives from the school. As 
educational and school transport budgets were separate, schools were 
not incentivised by cost reductions.

In Case B, the school had long sought to extend the school day to 
allow for longer breaks between lessons, but this was restricted by bus 
contract rules in force at the time. The school’s proposed change was to 
keep the same start time but finish 20 min later. The municipal school 

transport planners concluded that current school transport planning was 
driving up costs. The upcoming public procurement process for a new 
school transport operator would enable both the extension of the school 
day and the optimisation of the school bus timetable. As this was a 
known issue among organisational stakeholders, a broad working group 
was established several years ahead of implementation. The school 
principal opted out of the planning group.

Comprehensive ex ante impact assessments of school transport 
planning were conducted in both cases to optimise passenger flow and 
vehicle utilisation. These assessments were supported by external con
sultants. The assessments focused on traffic planning and did not involve 
school representatives. In Case A, the PTA initiated the process with the 
assessment conducted in autumn 2017, followed by timetable planning 
in 2018, and implementation in 2019. The short timeline reflected an 
urgency to cut costs. The PTA also aimed to introduce a more structured 
annual planning process, with set deadlines and consistent timings 
across all schools, resulting in a more efficient transport planning pro
cess. Rather than optimising individuals’ travel time, transport optimi
sation meant that some pupils had to make longer journeys due to the 
use of feeder buses and changeovers, rather than direct buses. In Case B, 
the municipal school transport planner initiated the process to reduce 
costs ahead of a new operator procurement. School principals supported 
this initiative, having requested extended school days since 2013. Both 
actors thus addressed adjustments to start times. Planning began in 
2019, and the new timetable was introduced in 2023.

The operational transport and school planning processes

In Case A, the PTA developed a proposal for new school transport 
timetables, coordinated with the municipality. Schools were informed 
after the decisions were made. Despite the municipal head of education 
operations being involved, schools felt the process did not reflect their 
needs and lacked involvement and communication. School staff were 
only informed about the changes, not their rationale or benefits, and 
believed that understanding the reasons behind would have helped. The 
PTA considered municipal internal communication insufficient, as the 
principals did not grasp the importance of changes.

In Case B, all actors included in the process understood the need for 
more efficient school transport planning. Principals saw no need to join 
the planning group, as their only preference was to accommodate longer 
breaks for the pupils. They were content with regular updates and 
receiving new hours once set. Principals did not continuously inform 
teachers or pupils or seek their views; they learned of the changes after 
decisions were made.

In both cases, school staff suggested during the interviews that 
teachers, parents/guardians, and pupils should have been involved in 
the process to increase acceptance of the changes in school hours. They 
also proposed municipal responsibility for coordination and communi
cation with other municipal departments and external societal actors, 
such as organisers of after-school activities. Furthermore, they recom
mended prior risk analysis to identify emerging problems.

School operations face many constraints, and changes in hours add 
complexity. In both cases, schools stated that traffic planners do not 
understand school operations, as transport timetables fail to accommo
date them. After implementation, staff struggled to schedule meetings 
for all subject or year-level staff. Other constraints include national 
regulations on the allocation of instructional time, canteen capacity, 
coordination with other schools, and extracurricular education (mother 
tongue instruction, study support, summer school). Attendance at 
extracurricular education became problematic for pupils reliant on 
school transport when no later or holiday transport is available. 
Furthermore, additional municipal departments are affected, as canteen 
and janitorial services are managed separately.

In Case A, a new annual planning process was introduced, but it did 
not meet all stakeholders’ needs. Following the changes, the PTA now 
manages the yearly planning, including school term dates and daily 

Table 3 
Factors related to the initiation of the implementation process.

Aspect Case A Case B

Initiating actor PTA Municipality (traffic 
department)

School transport 
responsibility

PTA (contracted by 
municipality)

Municipality

Ex ante impact 
assessment

Initiated by the PTA Initiated by the 
municipality

Actors involved 
in the planning 
process

PTA (traffic planner), 
Municipality (school bus 
planner, head of education 
operations), Bus operator

Municipality (school bus 
planner, procurer, 
education coordinator)

Working method Top-down by PTA Broad working groups
Planning time Short (< 2 years) Long (> 2 years)
Actors’ attitudes 

towards the 
changes

PTA: Driving force 
Municipality: OpposingSchool: 
Opposing

PTA: Not involved 
Municipality: Driving 
forceSchool: Positive

Main incentive PTA: Reduce costs due to budget 
deficit (one of several measures 
to reduce costs) and a more 
structured annual school 
transport planning 
processMunicipality: Avoid cost 
compensation to PTA if costs 
cannot be reduced

Municipality: Reduce 
number of school 
busesSchool: Longer 
breaks between lessons

Provision of 
school 
transport

Mostly fixed-route public 
transport

Mostly school buses

Focus of transport 
planning

Optimisation of the traffic 
planning, based on the train 
timetable

Optimisation of the traffic 
planning, aiming at pupil- 
friendly scheduling (e.g. 
no departures before 7 a. 
m., siblings travel 
together)

School 
involvement in 
planning

Represented by the municipal 
head of education operations

Represented by the 
municipal education 
coordinator; principals 
opted out of the planning 
group and were instead 
informed of decisions 
afterwards
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hours. Principals must submit recommendations for the upcoming 
school year (August to June) by February, which is difficult as schools 
finalise schedules in July when staff numbers, subject hours, and pupil 
counts are set. Limited influence over yearly planning led schools to 
oppose deadlines, perceiving them as hindering educational activities. 
Principals in both cases felt school transport planning dominated, 
despite formal responsibility for school hours lying with them. Bus 
timetables largely dictated educational operations, leaving principals 
with little control. The view that transport planning should not dictate 
school operations was strong among the school staff. 

I can see some benefits in having holidays and school days scheduled more 
uniformly… but i still find it strange that the [PTA] steps in and controls 
the start and end times of the semester for so many schools. And the time 
of day – when pupils are supposed to begin and finish – without consid
ering the pupils themselves […]
– Case A, group interview school staff (authors’ translation)

Schools in both cases accepted the objective of staggering hours for 
efficiency and cost reduction, but stressed that decisions on hours and 
term dates should align with educational planning needs, not solely 
transport budgets. They also requested feedback on whether the changes 
achieved the necessary cost savings.

Effects of changing the school start times

Cost of school transport planning and operations
The aim of adjusting school start times to reduce operational school 

transport costs was achieved in both cases. In Case A, the PTA reduced 
the number of buses; however, concurrent cost-saving measures in 
public transport made it difficult to isolate the effect. The ex ante impact 
assessment estimated a greater cost reduction than was ultimately 
realised. In Case B, municipal school transport costs were reduced from 
SEK 14 million in 2022 to SEK 11.2 million in 2024 (a 20 % reduction). 
The ex ante impact assessment estimated annual costs at approximately 
SEK 10 million. However, rising prices in Sweden due to general infla
tion in 2022–23 increased total costs by around SEK 1 million.

In Case A, the PTA introduced an annual planning process for school 
transport, streamlining the process across all schools in the region. 
Optimising school transport also enabled resource reallocation and 
increased public transport departures, improving general accessibility.

School operations, educational activities, and staff planning
Both cases extended the school day (10 and 20 min, respectively), 

initially positive for increasing breaks between lessons. However, 
simultaneous national increases in mandatory teaching hours1 offset this 
effect, leaving the overall scheduling conditions largely unchanged. The 
new school transport timetables disrupted study support, with almost no 
pupils attending after the changes due to transport limitations, 
increasing teachers’ workload due to having to help pupils at the last 
minute before a test.

In both cases, canteen scheduling, which is managed by another 
municipal department, was not adjusted. This resulted in the lesson 
period before lunch being shorter and the period after lunch being 
longer. In Case A, the school staff noted more conflicts during the last 
lesson of the day. In both cases, the teachers’ questionnaires show that a 
majority of the school staff (92 %, with 13 and 26 respondents respec
tively) perceive pupils as more tired in the afternoon (speculated by the 
staff to be due to the school day ending later, an increase in screen time 
during evenings and nights, and the pupils having lunch too early in the 
day), noting that the final lesson starts at the time it ended before the 

schedule changes. The staff added that the pupils were also tired during 
the final lesson of the day before the changes were introduced, but most 
of them felt that the changes had worsened the situation. 

Yes, I think there’s quite a big difference. The last lesson is always the last 
lesson, but now it feels really slow.

– Case A, group interview school staff (authors’ translation)

Case A suggested that later starts could improve school performance, 
but no evaluation was conducted. Furthermore, with a focus on opti
mising the school transport timetables and operational costs, several 
pupils still leave home at the same time, as their journey has become 
longer.

Staff routines were affected: in Case A, morning meetings replaced 
afternoon ones, which most preferred; in Case B, meetings were split 
into shorter slots, reducing collaboration and increasing the number of 
meetings. The teachers’ questionnaire in Case A shows that 36 % assess 
their work situation as worse, 57 % as unchanged, and 7 % as better (14 
respondents). In Case B, the questionnaire shows that 70 % of re
spondents assess their work situation as worse, 30 % as unchanged, and 
none as better (27 respondents).

Leisure time and after-school activities
Optimising transport planning from an operational transport cost 

perspective increased some pupils’ total time away from home due to a 
lack of consideration for individual travel times. For some pupils, this 
resulted in them spending more time on school transport. In Case A, an 
ex-post evaluation conducted by the municipality shows that pupils 
travelling from surrounding towns increased their day by 20 to 35 min 
(compared to a 10-minute increase in the school day). In both cases, 
teachers noted that ending the school day 40–45 min later reduced 
pupils’ leisure time, and attendance at after-school activities (there is a 
general trend with declining attendance at sports activities; however, it 
is theorised by the school staff to be enhanced by the changes in hours). 
In Case A, the teachers perceived that the pupils’ main argument against 
changing the school hours was the prolonging of the day for those with 
after-school activities. In Case B, the school staff have noted that the 
parents/guardians perceive the pupils as more tired and stressed about 
making it to their activities on time. In hindsight, several actors think 
that the pupils’ perspective on hours spent away from home, after- 
school activities and leisure time should have been included from the 
start.

The changes to the schedule also affected staff’s leisure time, 
reducing the time available to run errands or take children to activities 
after work. However, the changes increased the possibility of working 
out in the morning, reduced morning stress, eliminated the need for 
childcare in the morning and enabled people to cycle to work.

The delayed end of the school day affected the actors utilising the 
school facilities in the afternoons and evenings, commonly organisers of 
after-school activities. In both cases, these actors were not invited into 
the process or informed in advance of the changes. In Case A, the mu
nicipality surveyed organisers of after-school activities. It shows that 31 
% of organisers reported negative impacts from the new school hours (e. 
g., later activity start and pupils unable to get home due to limited public 
transport), while 69 % reported no effect. The questionnaire was 
completed by 48 organisers of leisure, cultural, and study activities. 
However, the report does not state how representative the results are in 
terms of the total number of organisations, nor the proportion of total 
participants in these activities they represent.

Synthesis of effects
Tables 4 and 5 compile the main positive and negative effects of 

introducing delayed school start times, broken down by case and 
stakeholders. Only in Case A was the PTA involved in the process. The 
effects are derived from both objective (e.g., timetable and schedule 
changes and evaluations) and subjective (e.g., school staff perceive 

1 The Swedish National Agency for Education periodically revises regulations 
and guidance on the allocation of instructional time in compulsory school. 
Recent changes were made in 2020 and 2024, with an upcoming change 
scheduled for 2028 (Swedish National Agency for Education, 2026a, 2026b).

E.-L. Eriksson et al.                                                                                                                                                                                                                             Transportation Research Interdisciplinary Perspectives 39 (2026) 102182 

8 



pupils as more tired) factors. As no data was collected directly from the 
pupils, the focus is on reporting objective factors relating to how they 
may have been affected by the changes. The compilation of effects shows 
an imbalance in their distribution, with school transport actors (Case A: 
PTA, Case B: municipality) experiencing more positive effects, while 
schools, pupils and staff experience more negative effects. This is high
lighted further in the discussion in Section 5.

Discussion

Balancing cost savings for transport with operational and educational 
trade-offs

In both cases of introducing staggered school starting hours, the aim 
was to reduce operational school transport costs by optimising traffic 
planning, with little consideration given to educational operations. The 
effects of these processes are evident – they succeeded in reducing 
school transport costs (consistent with previous research, e.g. Bertsimas 
et al. (2019) and Ellegood et al. (2020)), but it also placed further lim
itations on the school’s operational planning process.

The introduction of staggered hours added complexity to the school’s 
already constrained operations, impacting the school and its staff. This 
was previously anticipated by school staff in Ljungberg's (2009) study. 
School leaders reported a perceived loss of autonomy, as transport 
schedules began to dictate educational planning, also noted by Owens 
et al. (2014). Many interrelated factors affecting school operations 
must be considered when proposing changes to start times. These 
include internal planning requirements, such as meetings, collaboration 
between subjects and neighbouring schools, school holidays, study 
support, and local practices. In addition, external factors may influence 
both the implementation process and its outcomes, such as national 
regulations that, in the studied cases, simultaneously increased the 
number of mandatory school hours per year (changes that occur peri
odically). Together, these factors demonstrate the schools’ need for 
flexibility in annual planning. Teachers noted increased pupil fatigue 

and more conflicts in the afternoon, contradicting earlier findings by 
Wahlstrom (2002) that suggested a calmer environment and fewer 
disciplinary referrals with later start times. Additionally, the changes 
negatively affected teachers’ personal schedules, reducing flexibility for 
after-work activities and family responsibilities. Positive effects were the 
possibility of working out in the morning, reducing morning stress, and 
enabling people to cycle to work, similar to effects noted by Wahlstrom 
et al. (2023).

School staff stated that the main argument of pupils and families 
against later school hours was the reduction in leisure time and the 
resulting conflicts with after-school activities. This is consistent with the 
results of previous research on changes to school hours (Fitzpatrick 
et al., 2021; Ljungberg, 2009; Owens et al., 2014) and resistance to 
change (Pardo del Val and Martínez Fuentes, 2003; Rehman et al., 
2021). Interestingly, perceptions varied depending on the time since 
implementation and the previous norm. In Case A, where the change was 
introduced five years ago, current pupils – who had not experienced the 
previous schedule – were perceived as more accepting. However, the 
staff were still negative since the limitations to the operational planning 
remained, and the collaboration with the PTA was lacking. Furthermore, 
the school day in Case B, after the changes, ends at the same time as the 
school day in Case A before the changes. This suggests that perceptions 
of ‘suitable’ school hours are context dependent.

Many studies highlight the health benefits and the impact on aca
demic performance of delayed school start times (e.g., Alfonsi et al., 
2020; Mousavi and Troxel, 2023; Yip et al., 2022), and it is seen as the 

Table 4 
Stated gains or positive effects, broken down by cases and stakeholders affected. 
The PTA was not involved in Case B.

Gains or positive effects PTA Municipality School Pupils School 
staff

School transport planning and operations
Reduced operational 

transport costs
A B ​ ​ ​

Introduction of a new 
annual planning process

A ​ ​ ​ ​

Increase in public transport 
departures when the 
timetable is staggered 
(increased resource- 
efficiency for the PTA 
and increased 
accessibility for 
municipal inhabitants 
and pupils)

A A ​ A ​

School operations, educational activities, and staff planning
Prolonged school day, 

enabling a more spacious 
schedule

​ ​ A B A B ​

Leisure time and after-school activities
Some pupils get a later 

departure time, 
potentially allowing for 
increased sleep in the 
morning (some pupils 
leave home at the same 
time as before the 
changes)

​ ​ ​ A B ​

Increased leisure time in 
the morning

​ ​ ​ ​ B

Table 5 
Stated losses or negative effects, broken down by cases and stakeholders 
affected. The PTA was not involved in Case B.

Losses or negative effects PTA Municipality School Pupils School 
staff

School transport planning and operations
The new planning process 

resulted in the school 
transport dictating the 
daily school schedule 
and semester days, and 
the process is viewed as 
inflexible

​ ​ A B ​ ​

School operations, educational activities, and staff planning
Limits the schools’ 

operational planning
​ ​ A B ​ ​

Fewer pupils attend study 
support

​ ​ A B A B A B

Pupils are more tired in the 
afternoon, and there is 
an increase in conflicts 
during the final lesson 
(as perceived by school 
staff)

​ ​ A B A B A B

Worse meeting structure 
for school staff

​ ​ B ​ B

Leisure time and after-school activities
Some pupils get increased 

total time away from 
home (due to longer 
travel times)

​ ​ ​ A ​

Reduced attendance to 
after-school activities 
(also a general trend) or 
stressed about making it 
to the activity on time 
(as perceived by school 
staff)

​ ​ ​ A B ​

The school day ends later, 
resulting in decreased 
leisure time in the 
afternoon

​ ​ ​ A B A B

Affects actors utilising the 
school facilities in the 
afternoon and evenings

​ A B ​ ​ ​
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factor most influencing education administrators’ decisions to change 
the starting times (Campbell, 2021). However, this perspective was not 
included as a reason to change the hours in the cases in this study, nor 
were changes in health or academic outcomes assessed. Teachers did not 
perceive any improvement in pupil alertness or performance. On the 
contrary, they thought the pupils were as tired in the morning as before 
and even more tired in the afternoon. The pupils’ performance was 
perceived as unchanged or worse, and their general well-being was 
assessed as either worse or unchanged. Observations of effect relating to 
pupils are based on anecdotal evidence (primarily from school staff) and 
can be biased or exaggerated, as no qualitative follow-up studies were 
conducted. These findings also contrast with much of the existing 
literature on sleep health. This can be explained by the absence of school 
actors in the planning process, as well as the fact that improved health 
was not an explicit goal of the implementation in either case. Addi
tionally, the school staff speculated that not changing the lunch hours 
contributed to the pupils being hungry and tired during the final lesson. 
Adding improved sleep health as a goal of the implementation will most 
likely result in a different planning process and effects. In that case, a 
success factor in other projects was to emphasise to stakeholders the 
benefits for pupils of a later school start early in the process (Dreilinger, 
2019; Dunietz et al., 2017; Wahlstrom, 2002). The initiation should 
include producing information and educational material for all stake
holders on how starting hours affect them, as stated by Eisenman (2021), 
Fitzpatrick et al. (2021), and Meltzer et al. (2017), to increase support 
for changing the hours.

Balancing the role of staggered hours in reducing transport costs 
requires weighing efficiency gains against educational and social im
pacts. Both cases demonstrated that staggered school start times can lead 
to more efficient school transport planning and reduced operational 
costs, consistent with earlier studies (e.g., Bertsimas et al., 2019; Meltzer 
et al., 2017; Owens et al., 2014). However, this efficiency sometimes 
came at the expense of pupil experience, with longer travel times and 
more complex connections. This contrasts with the changes made in 
Boston (Bertsimas et al., 2019), where they decided not to use the fully 
optimised solution to account for pupils’ trip comfort. Although the 
school transport provider was incentivised to support the change, 
schools and pupils lacked the necessary incentives to contribute to the 
initiative (as the promised increase in lesson breaks failed to materi
alise). Hence, to increase interest and implementation, the objective 
should be broadened to include aims and incentives for the schools. As 
this study has not quantified the positive and negative effects, it is not 
possible to conclude whether the overall outcome is positive or negative, 
or whether the positive effects of one actor could outweigh the negative 
ones for another. However, as concluded by Eisenman (2021), the stated 
challenges should not be seen as reasons to avoid implementing stag
gered hours, but as support for the implementation process to reduce 
negative effects.

Challenges of limited stakeholder inclusion and operational understanding

The implementation of staggered school start times was driven by the 
actor responsible for school transport. They benefited from reducing 
operational costs and gaining a more structured school transport plan
ning process adapted to their needs. Several factors were identified as 
critical to the success of the implementation process, including involving 
all stakeholders, communicating upcoming changes and the munici
pality’s role as leader and community organiser. How the implementa
tion was designed and executed had a considerable impact on its 
outcome.

A central finding is the importance of an inclusive process that en
gages all stakeholders and allows for the development of joint solutions. 
This is also the main conclusion of Campbell (2021), Fitzpatrick et al. 
(2021), Owens et al. (2014), and Wahlstrom (1999). Inclusion means 
involving regional and municipal transport planners, local school 
leaders, school staff, other municipal departments affected by the 

changes (e.g., facilities management and public services departments), 
pupils, parents/guardians, and organisers of after-school activities since 
the changes impact public and school transport timetabling, schools’ 
operational planning, school staff and pupils, family planning, and 
community routines. Even though the school actors in Case B had 
requested a change in school hours, they declined the invitation to fully 
participate in the planning process, resulting in the school’s operational 
needs not being fully met. An inclusive process also involves all stake
holders to set aside sufficient time for implementation. Previous studies 
have stated that the concerns raised prior to implementation did not 
materialise (Boyland et al., 2015; Owens et al., 2014). This study sug
gests that this is due partly to the possibility of addressing initial mis
conceptions about the changes and partly to the ability to manage 
potential negative effects. The latter is also noted by Dreilinger (2019). 
Owens et al. (2014) conclude that allowing time for families and 
affected community members to make sufficient plans is critical. The 
absence of clear communication regarding the changes and their ratio
nale, expected benefits, and potential trade-offs contributed to resis
tance among school staff and families.

A limited understanding or consideration of school operations 
greatly contributed to the negative effects on the school and the provi
sion of education. In both cases, schools were represented by overall 
municipal operational leaders who either lacked sufficient insight into 
operational realities, could not communicate the schools’ requirements, 
or were ignored in the process. This is in line with previous research that 
points to local leaders playing a critical role in the implementation 
(Owens et al., 2014; Sanders, 2014). In both cases, the school leaders 
ultimately felt that transport planning took precedence over educational 
needs. This led to a sense of disempowerment and loss of autonomy. 
Local school leaders failed to communicate effectively with school staff, 
pupils, and parents/guardians regarding the upcoming changes and 
their impact on scheduling and after-school activities. Clear communi
cation is frequently highlighted in the literature (e.g., Eisenman, 2021; 
Owens et al., 2014) as important for both internal and external stake
holders. This result is particularly interesting in Case B, given that they 
had ample time to prepare for the implementation, as the principal both 
requested the changes and was informed of them well in advance.

There was a lack of leadership from the municipality and local school 
leaders. These findings align with Campbell (2021) and Owens et al. 
(2014), who emphasise the role of leadership and stakeholder engage
ment in successful implementation. The municipality lacked in their role 
as a community organiser to include and communicate with all munic
ipal departments and community actors that were to be affected. The 
impact of school starting hours on various community actors is also 
highlighted by Dreilinger (2019), Kohl Malone et al. (2017), Meltzer 
et al. (2017), and Owens et al. (2014). The principal in Case B was 
satisfied with the process until they realised they had underestimated 
the need and demand for information and involvement of school staff, 
pupils, and parents/guardians. The process did not take into consider
ation resistance to change, thus resulting in an essential factor of the 
change process being overlooked (Pardo del Val and Martínez Fuentes, 
2003; Rehman et al., 2021).

Conclusions

The purpose of this study was to gain a deeper understanding of the 
implementation process of staggered school start times from a school 
transport perspective, with particular attention to how the organisation 
and execution of the implementation process influence outcomes and 
stakeholder perceptions. Through qualitative interviews in two Swedish 
cases of delayed start times, the study mapped stakeholder experiences 
and effects, and discussed whether staggered school start times could be 
a viable strategy for reducing operational costs in public transport. The 
study captures the positive and negative effects experienced by the main 
organisational stakeholders. The mapped factors to consider in the 
implementation process are largely consistent with previous research, 
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which has typically been conducted in the US context and aimed at 
improving adolescents’ sleep health.

The findings show that staggered school start times can lead to more 
efficient transport planning for schools and public transport and reduced 
operational costs. However, if little consideration is given to educational 
operations, this can result in several negative effects for schools. In the 
studied cases, the implementation process lacked in school actor inclu
sion, resulting in the changes limiting meeting scheduling, pupils’ access 
to study support and collaboration with neighbouring schools. Not all 
pupils were able to benefit from extra sleep in the morning, as school 
transport left at roughly the same time as before (due to a lack of 
consideration for individual travel time when optimising the school 
transport timetable). By only optimising the transport planning, factors 
relating to other stakeholders were not taken into consideration. Outside 
of school, pupils were mainly affected by having less leisure time. 
Furthermore, their ability to attend after-school activities was affected. 
School staff also experienced limitations to their afternoon leisure time, 
but the later start time allowed them to fit in a morning workout and 
reduced their morning stress levels.

The outcome of the change in starting hours depends on how the 
implementation is structured and conducted. To improve future pro
cesses, those responsible for school transport should adopt a more in
tegrated planning approach that includes all relevant stakeholders from 
the outset, aligns transport and educational goals, and ensures adequate 
leadership and communication. Focusing not only on cost efficiency but 
also on engaging stakeholders and ensuring operational feasibility can 
enable the implementation of staggered school start times in a way that 
supports transport policy objectives and educational quality. For this 
measure to be viable for the PTA or municipality in reducing operational 
transport costs, the initiating actor must allocate time and resources to 
successfully combine the two complex planning and operational pro
cesses of transport and school. Similarly, other organisational stake
holders need to set aside time to participate in the planning and 
implementation. The municipality’s role as a stakeholder organiser was 
highlighted.

A fundamental limitation of the study was the small number of cases 
examined. The difficulty in finding cases to include relates to the fact 
that few Swedish regions and municipalities are currently introducing 
staggered or delayed start times. This limitation is also seen in another 
recent Swedish study by Ryan et al. (2023). Although it is a topical issue 
in many regions, few have managed to initiate a change. Another 
fundamental limitation is a lack of critical stakeholder groups, such as 
pupils and parents/guardians, due to limited access to individuals who 
have recently experienced changes in start times. Findings based on 
second-hand accounts regarding stakeholder groups need to be inter
preted with caution and require validation. By including more cases and 
stakeholder groups, a more nuanced view of the process could have been 
attained.

Considering the limitations of the study, future research should focus 
on conducting longitudinal and participatory studies (collecting data 
before, during and after the changes); continuing to conduct studies 
outside the US context; conducting quantitative studies; and including 
more cases and stakeholder groups. Further actors of interest to include 
could be pupils, parents/guardians, teacher union representatives, 
leisure-time centres, after-school activity organisers, and bus operators. 
A quantitative study based on the qualitative results of this study could 
measure stakeholder effects and determine whether the overall effect is 
positive or negative.
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kunskapsöversikt (No. K2 Research 2015:2). K2, Media-Tryck, Lunds universitet. 
https://www.k2centrum.se/sites/default/files/fields/field_bifogad_fil/att_styra_ 
mot_okad_kollektivtrafikandel_k2_research_2015_2.pdf.

Dreilinger, D., 2019. How to make school start later. Educ. Next 46–52. https://www.edu 
cationnext.org/wp-content/uploads/2022/01/ednext_XIX_3_dreilinger.pdf.

Dunietz, G.L., Matos-Moreno, A., Singer, D.C., Davis, M.M., O’Brien, L.M., Chervin, R.D., 
2017. Later School Start Times: what Informs Parent support or opposition? J. Clin. 
Sleep Med. 13, 889–897. https://doi.org/10.5664/jcsm.6660.

Eisenman, M.S., 2021. Organizational Barriers to Delaying High School Start Time in 
Independent Schools (PhD Dissertation). University of Southern California.

E.-L. Eriksson et al.                                                                                                                                                                                                                             Transportation Research Interdisciplinary Perspectives 39 (2026) 102182 

11 

https://doi.org/10.1111/jsr.13534
https://doi.org/10.1111/jsr.13534
https://doi.org/10.3390/ijerph17072574
https://doi.org/10.3390/ijerph17072574
https://doi.org/10.1016/j.sleh.2015.02.004
https://doi.org/10.1016/j.sleh.2015.02.004
https://doi.org/10.3102/01623737221121799
https://doi.org/10.3102/01623737221121799
https://doi.org/10.1287/inte.2019.1015
https://doi.org/10.1073/pnas.1811462116
https://doi.org/10.1073/pnas.1811462116
https://doi.org/10.3138/jspr.36.1.7
http://refhub.elsevier.com/S2590-1982(26)00347-7/h0040
http://refhub.elsevier.com/S2590-1982(26)00347-7/h0040
https://doi.org/10.1016/j.sleh.2017.10.002
https://doi.org/10.1016/j.smrv.2005.11.001
https://doi.org/10.1016/j.smrv.2005.11.001
https://doi.org/10.1016/j.smrv.2009.10.004
https://doi.org/10.1016/j.smrv.2009.10.004
https://www.educationnext.org/wp-content/uploads/2022/01/ednext_XIX_3_dreilinger.pdf
https://www.educationnext.org/wp-content/uploads/2022/01/ednext_XIX_3_dreilinger.pdf
https://doi.org/10.5664/jcsm.6660
http://refhub.elsevier.com/S2590-1982(26)00347-7/h0085
http://refhub.elsevier.com/S2590-1982(26)00347-7/h0085


Ellegood, W.A., Solomon, S., North, J., Campbell, J.F., 2020. School bus routing problem: 
Contemporary trends and research directions. Omega 95, 102056. https://doi.org/ 
10.1016/j.omega.2019.03.014.

Eriksson, E.-L., Lidestam, H., Winslott Hiselius, L., 2025. Achieving collaboration 
between local and regional governments aiming to stagger school starting hours. 
Res. Transp. Econ. 113, 101629. https://doi.org/10.1016/j.retrec.2025.101629.

Eriksson, E.-L., Lidestam, H., Winslott Hiselius, L., 2023. Effects on operating costs of 
adjusting bus departure times during peak-hour traffic in Sweden. Res. Transp. Econ. 
100, 101327. https://doi.org/10.1016/j.retrec.2023.101327.

Fitzpatrick, J.M., Silva, G.E., Vana, K.D., 2021. Perceived Barriers and Facilitating 
Factors in Implementing delayed School Start Times to Improve Adolescent sleep 
patterns. J. Sch. Health 91, 94–101. https://doi.org/10.1111/josh.12983.

Fuller, S.C., Bastian, K.C., 2020. The Relationship between School Start Times and 
Educational Outcomes. Curr Sleep Medicine Rep 6, 298–305. https://doi.org/ 
10.1007/s40675-020-00198-4.

Hafner, M., Stepanek, M., Troxel, W.M., 2017. The economic implications of later school 
start times in the United States. Sleep Health, School Start times 3, 451–457. https:// 
doi.org/10.1016/j.sleh.2017.08.007.

Hrelja, R., Pettersson, F., Westerdahl, S., 2016. The Qualities Needed for a successful 
Collaboration: a Contribution to the Conceptual Understanding of Collaboration for 
Efficient Public Transport. Sustainability 8, 542. https://doi.org/10.3390/ 
su8060542.

Jiang, Z., Wang, J., Huang, S., Xu, H.D., 2025. A solution to the Single-School school bus 
routing problem considering accessibility and economy. Transp. Res. Interdiscip. 
Perspect. 32, 101506. https://doi.org/10.1016/j.trip.2025.101506.

Kohl Malone, S., Ziporyn, T., Buttenheim, A.M., 2017. Applying behavioral insights to 
delay school start times. Sleep Health, School Start times 3, 483–485. https://doi. 
org/10.1016/j.sleh.2017.07.012.

Lemke, T., 2025. Genomförbarhet av senarelagda skolstartstider i högstadie- och 
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