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Summary

The project analyzes the mobility-related energy consumption of low-income households and develops
co-beneficial measures that support the target group in reducing their mobility-related energy consump-
tion. It examines the mobility-related norms, values, habits and needs of low-income people in order to
develop sustainable energy policy measures tailored to them. Quantitative and qualitative methods are
used. An online survey supplemented with mobility tracking serves as a basis for the development of
measures. A cluster analysis shows different mobility types within the group of low-income people. The
measures are qualitatively developed by means of interviews and workshops. In a second online survey,
the acceptance of the measures is analyzed in a discrete choice experiment and differences by mobility
type are examined. The project contributes to the development of sustainable energy policy measures
in terms of energy justice and thus helps to achieve the goals of the Energy Strategy 2050.

Zusammenfassung

Das Projekt analysiert den mobilitatsbezogenen Energieverbrauch von einkommensschwachen Perso-
nen und entwickelt Massnahmen, die im Sinne von Co-Benefits die Zielgruppe bei der Senkung ihres
mobilitats-bezogenen Energieverbrauchs unterstitzen. Es wird untersucht, welche Normen, Werte, Mo-
bilitatsgewohnheiten und -Bedirfnisse einkommensschwache Personen haben, um tragfahige, auf sie
ausgerichtete energiepolitische Massnahmen zu entwickeln. Es werden quantitative und qualitative Me-
thoden angewendet. Eine mit Mobilitatstacking erganzte Online-Befragung dient als Grundlage fiir die
Massnahmenentwicklung. Eine Clusteranalyse zeigt unterschiedliche Mobilitatstypen innerhalb der
Gruppe einkommensschwacher Personen auf. Die Massnahmen werden mittels Interviews und Work-
shops qualitativ entwickelt. In einer zweiten Online-Befragung werden die Akzeptanz der Massnahmen
in einem Discrete Choice Experiment analysiert und Unterschiede nach Mobilitdtstypen untersucht. Das
Projekt tragt zur Entwicklung von tragfahigen, energiepolitischen Massnahmen im Sinne der Energie-
gerechtigkeit bei und leistet damit einen Beitrag zur Erreichung der Ziele der Energiestrategie 2050.

Résumé

Le projet analyse la consommation d'énergie liée a la mobilité des personnes a faible revenu et déve-
loppe des mesures qui aident le groupe cible a réduire sa consommation d'énergie liée a la mobilité,
dans le sens d'un co-bénéfice. Les normes, les valeurs, les habitudes et les besoins en matiére de
mobilité des personnes a faible revenu sont étudiés afin de développer des mesures de politique éner-
gétique viables et adaptées a ces personnes. Des méthodes quantitatives et qualitatives sont utilisées.
Une enquéte en ligne complétée par un échantillonnage de la mobilité sert de base a I'élaboration des
mesures. Une analyse en grappes met en évidence les différents types de mobilité au sein du groupe
des personnes a faible revenu. Les mesures sont développées de maniére qualitative par le biais d'inter-
views et d'ateliers. Une deuxiéme enquéte en ligne analyse I'acceptation des mesures dans le cadre
d'une expérience de choix discret et examine les différences selon les types de mobilité. Le projet con-
tribue au développement de mesures de politique énergétique viables dans le sens de I'équité énergé-
tique et contribue ainsi a la réalisation des objectifs de la Stratégie énergétique 2050.
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1 Introduction

1.1  Context and motivation

Transportation accounts for over a third of energy consumption in Switzerland, with a 36% share. Within
the transport sector, it is motorised private transport (MIT) and air traffic in particular that are responsible
for the high energy consumption and high CO2 emissions (BFE 2022). A reduction in energy consump-
tion is necessary in order to achieve the goals of the Energy Strategy 2050. Technical development in
isolation will likely prove insufficient to achieve the necessary reduction. It is evident that behavioural
changes in mobility will also be necessary. It has been demonstrated that the implementation of policy
measures designed to modify mobility behaviour does not have a uniform impact across all income
groups (Caulfield et al. 2022; Hardman et al. 2017). International (and few national) research has
demonstrated that low-income groups have fewer options to adapt their behavior, are more likely to be
left out from subventions and more likely to reside in neighborhoods with limited accessibility to public
transportation (Allen et al. 2023; Allen and Farber 2019; Curl et al. 2018; Landis 2024; Lucas et al.
2018). The maijority of research in this field concentrates exclusively on low-income groups, which are
directly at risk of poverty, and leave out other low-income groups, which are less susceptible to the
threat of poverty but still are affected by transport limitations. What is more, to our knowledge, the social
norms, values and mobility habits and barriers of low-income households have not been extensively
studied in the context of Switzerland.

1.2 Project objectives

The aim of this project is to bridge the gap in both the empirical and conceptual realms. Our strategy
has three key elements: Firstly, by studying the social norms, mobility habits and structural barriers
faced by low-income households in Switzerland (Moody and Zhao 2019; Zhao and Zhao 2020; Barri et
al. 2021; Javaid et al. 2020), the project will generate a deeper understanding of their everyday travel
behaviour and the limitations they encounter. It will also assess the feasibility of sustainable mobility
transitions for this group. These factors will then be compared with those of the general Swiss popula-
tion. Particular attention will be given to heterogeneity within low-income groups, including those just
above the poverty line who may be structurally disadvantaged yet invisible to policy frameworks.

Secondly, we assume that different income groups face different mobility barriers and have different
mobility needs. This suggests that low-income groups require specific measures to support and facilitate
their mobility energy transition (Ekins and Dresner 2004). Based on the Behaviour Change Wheel, we
aim to design policy measures after evaluating their behaviour, barriers and needs (Michie et al. 2011;
2005). These measures should be beneficial for both low-income households and the national goal of
achieving net-zero emissions by 2050. Thirdly, this project is conceptually based on the three principles
of justice according to the framework of (Jenkins et al. 2018): Distributional justice, justice as recognition
and procedural justice (Jenkins et al. 2018). Low-income households are invited to participate in the
process of generating mobility policies and their feedback is taken into consideration.

From an academic standpoint, this three-pronged strategy will result in three articles on energy policy
and mobility behaviour being published in journals. From a policymaker's standpoint, the results will
provide a better understanding of the needs and barriers faced by low-income households, thereby
contributing to national energy goals.

The project addresses the following research questions:

1. What norms, values and habits relating to mobility do low-income households have compared
to those in higher income brackets?

2. What mobility needs do low-income individuals have?

3. Which measures support low-income individuals in reducing energy consumption in mobility,
and which measures are accepted, and how?
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4. To what extent do the norms, values, mobility habits and mobility needs of low-income people
differ between subgroups, and what conclusions can be drawn from this regarding the ac-
ceptance and impact of measures?

2 Approach, method, results and discussion

Approach and Methods

In this project measures to reduce energy consumption in mobility among low-income populations will
be developed and evaluated through a multi-stage research process using a mixed-methods approach.
Quantitative and qualitative methods will be combined strategically to ensure the analysis is both broad
and in-depth.

The project begins by building a solid foundation through the analysis of existing literature and mobility
data, which will inform subsequent steps. As mobility data, we refer to the Mobility and Transport Micro-
census 2015, published by the Federal Office for Spatial Development (ARE) and the Federal Statistical
Office (BFS). We are using data from the 2015 Microcensus as the 2021 data is significantly influenced
by the Covid-19 pandemic. Due to restrictions such as mandatory home office, compulsory distance
learning, and bans on public events, mobility behavior was greatly affected, leading to a notable de-
crease in the number of mobile individuals. Approximately one-fifth of those not mobile at the time indi-
cated that the pandemic had at least partially contributed to their lack of mobility. Given this distortion,
we are relying on the 2015 data. Once the 2025 Microcensus data becomes available, we will update
the calculations accordingly.

A large-scale survey, complemented by mobility tracking data, will provide new insights into the travel
behavior, attitudes, and needs of low-income individuals compared to the broader population. Particular
attention will be given to identifying subgroups within low-income populations and their specific mobility
patterns through cluster analysis.

Based on these insights, potential policy and behavioral measures will be developed using qualitative
methods such as stakeholder interviews and expert workshops. These measures will then be tested for
social acceptance using a quantitative experimental method to identify the most promising and widely
accepted strategies.

The final phase of the project will synthesize the findings and engage key stakeholders from politics,
administration, and the mobility sector to ensure the results are actionable and policy-relevant. The
outcomes will be communicated through scientific publications and practical outputs such as white pa-
pers and guidelines.

This project is notable for its originality and innovation. For the first time in Switzerland, mobility behavior
will be systematically compared across income groups, using comprehensive tracking data and covering
both commuting and leisure travel. The staged process ensures that a wide range of potential measures
is considered, before narrowing down to the most effective and feasible solutions. The approach aligns
with the latest developments in mobility research and addresses a significant gap in understanding so-
cially equitable pathways to reduce energy use in transport.

Project Advances and preliminary results
There has been progress in multiple working packages over the course of last year:
1) Working Package 1: Starting phase and basics

The first working package has successfully been completed. The PhD student has begun his work at
the university. The relevant literature has been collected and analyzed. The project can build on litera-
ture in the fields of transportation research, sociology of mobility, social psychology and energy policy
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and survey methodology. The data from microcensus mobility and transport has been requested and
analyzed. The steering group has been assembled and met for the first time.

Preliminary results are as follows:

The literature review revealed a substantial body of research on the mobility of low-income households
in the Anglo-American context (Allen and Farber 2019; 2019; Moody and Zhao 2019). Fewer studies
have been conducted in the European context (Biichs and Mattioli 2024; Lucas 2006), and even fewer
in the Swiss context (Axhausen et al. 2008; Landis 2024). In general, it was found that low-income
households use less energy related to mobility and cover fewer daily distances than other household
groups. Low-income households are more affected by poor public transport accessibility, although there
can be significant local variation.

For the purposes of this project, the definition of a low-income household is based on that provided by
the Swiss Federal Statistical Office (FSO), which defines a household as low-income if its income is
below 70% of the median household equivalized income'. This is the combined household income di-
vided by the household weight according to the OECD scale?. Figure 1 shows the number of low-income
households based on this definition in the 2015 Microcensus. It reveals that low-income households
make up about 30 percent of all households in Switzerland.
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Figure 1: Number of households by income group (Source: Microcensus Mobility and Transport 2015)

Some interesting findings have emerged from the analysis of data from the Mobility and Transport Mi-
crocensus 2015, spatial data from the Federal Office for Spatial Development (ARE) and environmental
factor data from Mobitool.

Low-income households have the lowest rates of car ownership (69%) and driving licenses (70%), while
high-income households have the highest rates (87% and 94%, respectively). Additionally, public

L FSO, Einkommensmitte: https://www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftliche-soziale-situation-
bevoelkerung/soziale-situation-wohlbefinden-und-armut/einkommensmitte.html

2 EUROSTAT, equivalized income: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glos-
sary:Equivalised_income
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transportation usage is higher among wealthier groups, with 48% of high-income households holding a
Half-Fare Card, compared to 28% in low-income households.

The daily distances increase with rising income (see Figure 2). The distance based modal split differs
across the income groups and transport purposes. For example, low-income households use public
transport more often for educational trips than other income groups but are more likely to drive to and
from work (see Figure 3).
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Figure 2: Daily distances and modal split by income group (NMT = non-motorised transport, MPT =
motorised private transport, PT = public transport)
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The amount of energy used related to mobility is highly correlated with the household income with low-
income households using the least energy disregarding the transport purpose (see Figure 4).
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Figure 4: Energy consumption by transport purpose and income group

2) Working Package 2: First survey

The concept and implementation of the first survey has been successfully planned. The sample for the
first survey is drawn from the professional mobility tracking panel at Intervista. The research team met
with the people responsible from Intervista, who are conducting the field research. Based on the re-
search questions, the first survey is designed to elicit social norms, attitudes towards different means of
transport, car and public transport ticket ownership and the financial situation of the Swiss population in
combination with mobility tracking data. The first survey has been revised by the research team and
Intervista. The survey will be presented to the steering group at its second meeting in September and
discussed with the group. Finally, it will be tested within a pretest. The first survey will start in autumn
2025.

3) Working Package 3: Development of measures

No activities recorded.
4) Working Package 4: Second Survey

No activities recorded. The second survey will start in the second quarter of 2027.
5) Working Package 5: Scientific dissemination and exchange

The PhD student attended the 12. Swiss Energy Conference in November 2024 and will attend the
Swiss Mobility Conference in September 2025. Moreover by attending a Summer School in Small
Area Analysis at GESIS — Leibniz Institute for the Social Sciences, he was able to improve his
methodological skills.

6) Working Package 6: Monitoring
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In March 2025, the steering group met the project team for the first time and discussed possible
ventures of the project (see protocol in the appendix). The steering group will meet again in Sep-
tember 2025 and give their feedback to the questionnaire draft of the first survey.

3 Conclusions and outlook

Our conclusions from the analysis in Working Package 1 are so far as follows: Mobility behavior of low-
income households differs from that of the general population. Low-income individuals travel shorter
daily distances across all purposes, use public transport more frequently for shopping and education,
but less for commuting. They are less likely to own a car or public transport subscriptions and tend to
benefit from better public transport access, although the majority still rely on motorized individual
transport. Low-income groups consume less energy and produce fewer CO2 emissions in mobility com-
pared to other income groups.

With the definition of low-income households, the target group can now be clearly defined. The planned
survey and mobility tracking data in Working Package 2 will help us to deepen the results from the
microcensus and, in particular, to gain insights into the norms and values of this target group. These will
be important for the development of measures in Working Package 3.

4 National and international cooperation

Following a tip from the steering group, the project team met with the people responsible at 42 hacks to
discuss their projects and possible cooperations.

In addition, the project team can benefit from the ongoing work within the SWICE project. Interface is
involved in this research project as part of Working Package 6, where it is investigating issues relating
to the connection between new work and mobility.

5 Publications and other communications

No activities recorded.
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