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Abstract

Cycling is seen as a sustainable way of traveling and as a factor contributing to an active and
healthy lifestyle. Policy makers around the world aim to promote cycling in various contexts
and have installed measures to do so. Programs promoting cycling to work via monetary
incentives to employers and/or employees are one of these measures. In Germany, a tax-
subsidized company-bicycle leasing program was introduced in 2012, leading to a continuous
increase in companies offering and employees participating in the program. To date, it is
largely unknown what factors determine whether companies or employees adopt the concept
of bicycle leasing. In addition, it is unclear what makes employees use their leasing bicycles
to commute to work and if changes in commuting with leasing bicycles improves health.
Focusing on the Diffusion of Innovations Theory, this thesis investigates adoption determinants
of the company-bicycle leasing program at both the employer and the employee level, using a
gualitative case study design. Furthermore, factors influencing the bicycle commuting behavior
of employees participating in the program, as well as changes in their physical and mental
wellbeing, are investigated via a two-wave longitudinal study of quantitative design. The results
of the qualitative case study reveal 15 facets at both the employer and the employee level that
may drive the adoption of the company-bicycle leasing program. Moreover, 10 facets at the
employer level and 6 facets at the employee level were identified as barriers to the adoption.
Findings of the quantitative study indicate that the use of company leasing bicycles is positively
associated with physical and mental wellbeing. However, changes in bicycle commuting did
not improve health over time. Compatibility is the only perceived innovation characteristic of
the Diffusion of Innovations Theory with a positive impact on cycling to work. The thesis
provides several managerial and policy implications to increase the adoption rate of leasing

bicycles in companies and indicates factors that relate to active commuting and heath.



Kurzfassung

Radfahren gilt als nachhaltige Form der Mobilitat und kann einen Beitrag zu einem aktiven und
gesunden Lebensstil leisten. Politische Entscheidungstrager auf der ganzen Welt wollen das
Radfahren in unterschiedlichen Kontexten fordern und haben entsprechende MalRhahmen
ergriffen. Hierzu zéhlen Programme, die das Radfahren zur Arbeit fir Arbeitgeber und/oder
Arbeitnehmerinnen und Arbeitnehmer mittels finanzieller Anreize foérdern. In Deutschland
wurde im Jahr 2012 ein steuerlich geférdertes Dienstrad-Leasing-Programm eingefihrt, das
seitdem ein kontinuierliches Wachstum an teilnehmenden Unternehmen sowie
Mitarbeiterinnen und Mitarbeitern verzeichnete. Bisher ist weitgehend unbekannt, welche
Grunde Unternehmen und Mitarbeiterinnen und Mitarbeiter dazu bewegen, am Dienstrad-
Leasing-Programm teilzunehmen. Es ist zudem unklar, welche Faktoren Mitarbeiterinnen und
Mitarbeiter dazu bringen, ihre Leasingfahrrader fir den Arbeitsweg zu verwenden und ob ein
damit einhergehendes verandertes Pendlerverhalten eine Verbesserung der Gesundheit
bewirkt. In dieser Doktorarbeit dient die Diffusionstheorie von Innovationen zur Untersuchung
von Adoptionsdeterminanten des Dienstrad-Leasing-Programms sowohl aus Arbeitgeber- als
auch aus Arbeitnehmersicht anhand eines qualitativen Fallstudiendesigns. Darliber hinaus
werden die Einflussfaktoren auf die Radfahraktivitaten zur Arbeit der am Programm
teiinehmenden Mitarbeiterinnen und Mitarbeiter sowie die damit einhergehenden
Veranderungen auf ihre physische und psychische Gesundheit quantitativ mit Hilfe einer Zwei-
Wellen-Langsschnittstudie untersucht. Die Ergebnisse der qualitativen Fallstudie zeigen je 15
Facetten auf Arbeitgeber- und Arbeitnehmerebene, die die Teilnahme am Dienstrad-Leasing-
Programm fordern. Neun Facetten auf Arbeitgeberebene und sechs Facetten auf
Arbeitnehmerebene wurden als Hindernisse fur die Teilnahme am Programm identifiziert. Die
Ergebnisse der quantitativen Studie veranschaulichen, dass die Nutzung von
Leasingfahrradern einen positiven Einfluss auf die physische und psychische Gesundheit hat.
Kompatibilitat ist das einzige wahrgenommene Innovationsmerkmal der Diffusionstheorie, das
sich positiv auf die Radfahraktivitat zur Arbeit auswirkt. Anderungen bei der Radfahraktivitat
zur Arbeit verbessern bei einer Langsschnittbetrachtung die Gesundheit jedoch nicht. In dieser
Doktorarbeit werden verschiedene Empfehlungen fir Entscheidungstréager aus Praxis und
Politik geboten, um den Anteil an Leasingfahrréadern in Unternehmen zu erhéhen. Zudem
werden Faktoren identifiziert, die die Radfahraktivitat zur Arbeit und die Gesundheit

beeinflussen.
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1 Introduction

Policy makers around the world promote cycling to work as a sustainable method of
transport contributing to an active lifestyle and better health (Hendriksen et al., 2010;
Humphreys et al., 2013; Martin et al., 2014; Mytton et al., 2016; Schneider, 2016). lacono et
al. (2018) showed that a commuting distance of less than 10 kilometers from home to work is
considered acceptable for using the bicycle as a mode of transport to work. This is the case
for approximately 49% of employees in Germany, a country characterized by a car-dependent
society (Wingerter, 2014). The implementation of various policy tools, such as investment in
bicycle infrastructure or communication campaigns, has increased the number of bicycle
commuters in different German cities in the past years (Lanzendorf and Busch-Geertsema,
2014; Wingerter, 2014). However, car commuting still dominates, and only 9% of German
employees use the bicycle as a mode of transport for commuting to work. The potential for
promoting bicycle commuting in Germany is particularly evident in its comparison with
neighboring countries such as Denmark or the Netherlands, with 26% bicycle commuters
(Haubold, 2014; Wingerter, 2014).

In 2012, Germany introduced a company-bicycle leasing program, following several
other European countries that have introduced programs in recent years to promote cycling to
work via financial incentives to companies and employees (BMF, 2012; DFT, 2011). Politicians
changed the German tax law for speed pedelecs (s-pedelecs) and other electrically assisted
bicycles (e-bikes) through tax treatment equal to that for company cars (BMF, 2012; Wesp,
2015). Companies with a bicycle-leasing contract can allow their employees to purchase their
favorite bicycle for both private and business use and to take advantage of the favorable tax
savings. The leasing providers promote a win—win situation for both employers and employees
through the program, such as health promotion resulting from increased bicycle commuting.
This may be one reason for the growing number of companies and employees patrticipating in
the company-bicycle leasing program since its introduction. In 2019, an estimated 400,000
leasing bicycles have already been adopted by employees, who work for more than 20,000
companies, leading to increased sales in the bicycle market (BVZF, 2019).

However, the adoption rates for leasing bicycles vary substantially between and within
companies (DPA, 2017). To date, there have been no studies examining what drivers and
barriers determine participation in the bicycle-leasing program by companies or by employees.
In addition, it remains largely unknown what factors promote or hinder employees’ commute
to work when they have purchased a company leasing bicycle. This is an important aspect, as
previous studies showed that it is use adoption and not the mere purchase of a new bicycle
that increases health (Mytton et al., 2016; Shih and Venkatesh, 2004). Hence, research must
focus on factors that influence commuting-to-work cycling (use) behaviors, as well as the
health benefits associated with bicycle commuting.
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This dissertation aims to fill this research gap by summarizing the results of two essays
on the program. Essay 1 (study 1) explores the adoption drivers and barriers determining
participation in the German bicycle-leasing program at both the employer level and the
employee level, lending on Rogers’ Diffusion of Innovations (DOI) Theory. Essay 2 (study 2)
investigates whether the perceived innovation characteristics proposed by Rogers’ DOI Theory
(2003) are associated with the extent of employees’ levels of cycling to work. In addition, study
2 aims to show if there is a relationship between physical and mental wellbeing and the extent
to which employees commute to work with their company leasing bicycles. Finally, it
investigates which of the innovation characteristics are associated with changes in bicycle-
commuting behavior and whether these potential changes lead to better physical and mental

wellbeing for employees.

The findings of this dissertation should help to inform relevant stakeholders about
factors that can promote employees’ bicycle-commuting behavior as a sustainable mode of

transport with health and environmental benefits for society.

2 Theoretical background

This chapter first introduces the German company-bicycle leasing program, which is
the central object of investigation in this dissertation. In the second section, as theoretical
groundwork for study 1 and study 2, Rogers’ (2003) concept of DOI is explained and placed
in the context of the company-bicycle leasing program. Finally, the third section describes
existing research on cycling to work and its effects on employees’ health, as this is the core
research objective of study 2. Based on the theory and the literature review, the research

hypotheses are presented.

2.1  The German company-bicycle leasing program

During recent years, an increasing number of European countries have introduced tax
incentives for cycling-to-work programs, and those countries with existing programs have
extended them. The policies and financial incentives for these bicycle programs differ between
European countries. France and Belgium, for example, have introduced a tax-free kilometric
reimbursement scheme for employees who cycle to work while, in Luxembourg, Ireland and
the United Kingdom, companies can take advantage of tax benefits when they provide bicycles
to their employees (Haubold, 2014; Haubold, 2017).

In November 2012, Germany introduced a fiscal policy reform that taxed company
leasing cars and company leasing bicycles under the same 1% tax rule (1% of the list price
per month). In addition to normal bicycles, the tax break also applies to s-pedelecs and e-bikes
(BMF, 2012). The new German company-bicycle leasing program arose from a fiscal
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adjustment passed by federal state tax authorities (BMF, 2012). The fiscal reform was
preceded by networking and the political influence of associations and companies in the bicycle
sector (e.g., JobRad and German Cyclist's Association [ADFC]) between 2008 and 2012 to
promote the implementation of the tax break scheme for company leasing bicycles. The
inequality in the tax treatment of company leasing cars and company leasing bicycles was
decisive for the legal amendment (BMF, 2012). After the German Federal Council initially
rejected an amendment on July 06, 2012 (Bundesrat, 2012; Siirig, 2012), a retroactive decree
on the equal tax treatment of company leasing cars and company leasing bicycles was passed
by the finance ministers of the federal states, with the approval of the Federal Ministry of
Finance, on October 23, 2012 (BMF, 2012). The legal amendment aimed to set tax equality in
accordance with the German income tax law and to determine the evaluation of the noncash
benefit of company leasing bicycles (Deutscher Bundestag, 2013). Therefore, the development
of the company-bicycle leasing program was not a political intention to promote cycling to work,
but the effect of fiscal amendments in Germany.

The company-bicycle leasing program is explained in more detail below. In order for
employees to purchase a leasing bicycle, their employer must have first signed a contract with
a leasing provider. Employees are then allowed to choose a bicycle from bicycle shops that
cooperate with the leasing provider. There are no specifications for the type of bicycle, and
employees can use the leasing bicycle both for private journeys and for commuting to work.
The lease installments are paid by the employer over a 36-month lease period by deducting
the monthly leasing rate from the gross salary of the employees using leasing bicycles (Wesp,
2015). Thus, the employees’ taxable income decreases, which results in savings of up to 40%
compared with the list price of bicycles. The amount of savings depends on the tax class, tax-
exempt amount and income level of the particular employee. The program leads to maximum
savings when employees have high tax burdens and lease expensive bicycles (ADFC, 2017).
This, in combination with the monthly lease payment, may be one reason why approximately
half of the leasing bicycles are s-pedelecs and e-bikes, which are relatively expensive bicycles
(DPA, 2017). At the end of the lease period, employees can choose whether to return the
bicycle or to purchase it for the residual value (Wesp, 2015). Until November 2019,
approximately 400,000 employees had participated in the company-bicycle leasing program
(BVZF, 2019). With the growth in the bicycle-leasing market, several leasing providers have
appeared in Germany since 2012. The market leader, JobRad, counted approximately 30,000
company customers up to summer 2020, and approximately 3,000,000 employees within these
companies have the option to lease bicycles (JobRad, 2020).

Leasing providers underline the possible advantages for both employers and
employees when participating in the program. These include better employee health,

increased employee commitment, cost savings for employers and employees, high employee
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satisfaction, and employer branding (e.g., C2WA, 2011 for the UK; JobRad, 2017 for
Germany). However, there are also some barriers and disadvantages. First, the legal
regulations relating to the allowances for the residual value of leasing bicycles at the end of
the leasing period had not been finalized when the research for this dissertation was conducted
(Wehl, 2016). Potential additional costs can lead to uncertainties when both employers and
employees have to decide whether to participate in the program. Secondly, there are
restrictions on the eligibility of participation. For example, tariff regulations hinder the lease of
bicycles by public servants and civil servants. Moreover, employees who are due to retire
within 36 months, employees with fixed-term contracts and employees who are in training
cannot participate in the program (BSW, 2017).

Therefore, different factors determine the adoption of the bicycle-leasing program by
companies and employees, which in consequence may affect employees’ chosen mode of

transport for commuting to work and hence their health status.

2.2 Diffusion of Innovations Theory

Rogers’ (2003) DOI Theory has been applied as a widely used framework in a broad
variety of disciplines and research fields, such as eco-innovations, public health and
transportation. The theory can explain the adoption and diffusion of innovations at both the
organizational level and the individual level. The origins of the DOI Theory are grounded in
multiple disciplines and span various socio-cultural factors, such as cultural values, social
networks, beliefs and practices.

An innovation is defined as “an idea, practice, or project that is perceived as new by an
individual or other unit of adoption” (Rogers 2003, p. 12). It may have been invented some time
ago, but, if organizations or individuals perceive a newness for themselves, it is characterized
as an innovation. For Rogers (2003), adoption is the “full use of an innovation as the best
course of action available” (p. 177). The adoption process involves five steps: knowledge,
persuasion, decision, implementation and confirmation (Rogers, 2003). Applied to the context
of this dissertation, the adoption of the company-bicycle leasing program is defined in two
ways: at the organizational level, when a company takes part and implements the program for
the first time and, at the individual level, when an employee purchases and uses a bicycle via
the program but has not participated in the program (or a similar program) before.

Rogers (2003) suggested five characteristics that affect the adoption of innovations:
relative advantage, compatibility, complexity, trialability and observability. Previous studies
revealed that these characteristics determine between 49% and 87% of the variance in the
rate of adoption of innovations (Rogers, 2003; Sahin and Rogers, 2006). Each of the five

characteristics is described as follows.



Relative advantage is “the degree to which an innovation is perceived as being better
than the idea it supersedes” (Rogers, 2003, p. 229). Potential adopters evaluate the expected
costs and benefits during the innovation-decision process. In the context of the current
research, participation in the company-bicycle leasing program can involve savings in time and
effort, low initial costs, an increase or decrease in comfort, economic profitability and social
prestige (Rogers, 2003). In addition, Andersen et al. (2000) identified health benefits as a
relative advantage in the context of cycling to work. Moreover, previous studies of company-
bicycle leasing programs have mentioned different beneficial aspects, such as saving time,
saving money and improving health (e.g., Avineri and Steven, 2011; C2WA, 2011, 2013;
Caulfield and Leahy, 2011; Clarke et al., 2014), but these have not been classified as relative
advantages in the context of the DOI Theory.

Compatibility describes “the degree to which an innovation is perceived as consistent
with the existing values, past experiences, and needs of potential adopters” (Rogers, 2003, p.
15). A lack of compatibility can negatively affect the suitability to a person’s situation and
promote uncertainty in the adopter. Nehme et al. (2016) applied the DOI Theory to cycling as
a means of active transportation. They showed that the innovation adoption process is also a
learning and identification process for adopters, because compatibility is perceived as highest
in the later stages of Rogers’ adoption process. However, to date, the DOI characteristic of
compatibility and its different facets have not been studied in the context of the adoption of the
company-bicycle leasing program.

Complexity defines “the degree to which an innovation is perceived as relatively difficult
to understand and use” (Rogers, 2003, p. 15). Rogers (2003) assumed that the perceived
complexity of an innovation is negatively related to the rate of adoption. Innovations that tend
to be easy to understand and use facilitate adoption, whereas innovations with high
requirements for potential users hinder it. The literature research in this dissertation showed
that no studies have been conducted to investigate the construct of complexity in the context
of company-bicycle leasing programs.

Trialability is “the degree to which an innovation may be experimented with on a limited
basis” (Rogers, 2003, p. 16). Testing of and experience of using an innovation before
purchasing it can reduce uncertainty and are related to an increase in innovation adoption. The
possibility of personally testing an innovation is also positively associated with the rate of
adoption. No research could be identified on trialability as an innovation characteristic in the
area of company-bicycle leasing programs.

Observability describes “the degree to which the results of an innovation are visible to
others” (Rogers, 2003, p. 16). The easier it is to observe new ideas and communicate them to

people, the more likely and faster they are adopted. Visibility of an innovation can lower



uncertainty and can stimulate the communication of and discussion about it. Observability has
not yet been studied in the context of company-bicycle leasing programs.

A literature review on the adoption of bicycles revealed that several previous studies
have mentioned one or more of Rogers’ five perceived innovation characteristics or potential
facets, while others considered alternative theories and adoption factors without reference to
the DOI Theory in this context. However, no study has explored all five perceived innovation
characteristics of Rogers’ DOI Theory in the context of the company-bicycle leasing program.
Table 1 has been published in Essay 1 (p. 241) and provides an overview of bicycle-leasing
and general cycling literature that considers adoption drivers and barriers at both the employer
and individual levels.

Table 1: Proposed adoption drivers and barriers of company leasing bicycles in

reference to the perceived innovation characteristics at the organizational level and
the individual level

Organizational level: Employers

Adoption drivers Adoption barriers
Relative advantage v/  Employee engagement?, employee Relative disadvantage X No evidence
health?, lower carbon footprint*
Compatibility X No evidence Incompatibility X No evidence
Low complexity X No evidence High complexity X No evidence
Trialability X No evidence Low trialability X No evidence
Observability X No evidence Low observability X No evidence

Individual level: Employees

Adoption drivers Adoption barriers
Five perceived innovation characteristics Five perceived innovation characteristics
Relative advantage  v'c  Employee health261°, financial Relative disadvantage xc  Low safety due to crime” 12293, Jow
savings'™, time savings?21°, traffic safety due to inappropriate built
safety?3*, convenience?1%-14, environment”133031 natural
flexibility® barriers?6:333# image and

appearance’1833, physical
discomfort®*3, health problems®*”

Compatibility v'c  Past active or inactive mobility Incompatibility xc  Pastinactive mobility behavior's,
behavior*-515 need for a new enjoying driving a car?4
bicycle*-®

Low complexity xc  Cycling ability and confidence® High complexity xc  Lack of skills', lack of cycling

facilities at workplace®12:18:33

Trialability xc  Possibility to try out cycling'® Low trialability X No evidence

Observability xc  Role models: colleagues, friends, and Low observability X No evidence

relatives’-8:13.14,17-20

Additional drivers

Environmental v'c  Lower emissions?!8 Environmental harm X No evidence

benefit

High motivation v'c  Higher intention to cycle*10.152 Low motivation xc  Lack of interest!”

Home-work distance v'c  Low distance to work*8.22.23 Home-work distance v'c  Large distance to work*18:2223
Sociodemographics v'c  Male gender*?-%5, higher income*?425, Sociodemographics v'c  See left (opposite relationships)

higher education*?”, younger age*2325,
family status (vs. single)*?

Notes. v = Variable was proposed to be a driver (barrier) in the bicycle-leasing program literature; v = Variable was proposed to be a driver (barrier)
in the bicycle-leasing program and in the general cycling literature; x = No variables were proposed in both literature streams; x© = Variable was not
proposed in the bicycle-leasing program but was in the general cycling literature.

Studies on bicycle-leasing program literature: *C2WA (2011), 2Caulfield and Leahy (2011), 3Clark et al. (2014), *Avineri and Steven (2011), SC2WA
(2013). Studies on general cycling literature: 6Akar and Clifton (2009), ‘Bopp et al. (2012), 8Emond and Handy (2012), °Gatersleben and Appleton
(2007), °Heinen et al. (2011), *'Sahlqgvist and Heesch (2012), ?Fernandez-Heredia et al. (2014), **Titze et al. (2008), *Xing et al. (2010), **Bamberg
et al. (2003), 8Strémberg et al. (2016), Y’De Geus et al. (2012), ®Heinen et al. (2010), °*Simons et al. (2014), 2°Winters et al. (2015), ?Eriksson and
Forward (2011), ??Dill and Gliebe (2008), 2*Mufioz (2016), *Parkin et al. (2008), 2°Sener et al. (2009), 2°Dill and Voros (2007), 2’Heesch et al. (2012),

6



28Titze et al. (2007), 2Winters et al. (2011), ®Winters et al. (2010), 3*Mertens et al. (2017), *Menghini et al. (2010), 3Stinson and Bhat (2005),
34Winters et al. (2007).

The literature review identified the following research gaps. First, previous studies have
focused on the individual level, and only a self-report by the Cycle to Work Alliance (C2WA,
2011) has considered the organizational level. Secondly, the two perceived innovation
characteristics trialability and observability have not been researched on an employee level.
Thirdly, all previous studies on company-bicycle leasing programs have examined adoption
determinants that refer to the purchase and not to the use of a bicycle. However, it is the bicycle
use and therefore the use adoption, and not the mere purchase of a new bicycle, that leads to
better health (Mytton et al., 2016; Shih and Venkatesh, 2004). This dissertation aims to partially
fill these research gaps.

Based on the DOI Theory (Rogers, 2003), the present dissertation explores the
adoption drivers and barriers of the German bicycle-leasing program proposed at both the
employer and employee level. At the employer level, this research investigates the drivers (and
barriers) that promote (or delay and hinder) the adoption of the bicycle-leasing program. At the
employee level, drivers (and barriers) are explored in relation to bicycle lease and use (or delay

and lack of lease and use) through the program.

Furthermore, Rogers’ (2003) five perceived innovation characteristics may correlate
with the bicycle-commuting (use) behaviors, because employees' evaluation of the program is
crucial for use adoption (Shih and Venkatesh, 2004; see Nehme et al., 2016). Therefore, there
is a need to consider the influence of these factors on the extent of cycling to work by

employees when they participate in the program.
Based on the DOI theory, the following five hypotheses are proposed (see Figure 1).

H1: The higher employees perceive the relative advantage, (a) the more they use their
bicycle to commute to work and (b) the more they increase their commuting behavior

after participating in the program.

H2: The higher employees perceive the compatibility, (a) the more they use their bicycle
to commute to work and (b) the more they increase their commuting behavior after

participating in the program.

H3: The higher employees perceive the ease of use (low complexity), (a) the more they
use their bicycle to commute to work and (b) the more they increase their commuting

behavior after participating in the program.

H4: The higher employees perceive the trialability, (a) the more they use their bicycle
to commute to work and (b) the more they increase their commuting behavior after

participating in the program.



H5: The higher employees perceive the observability of the company-bicycle leasing
program, (a) the more they use their bicycle to commute to work and (b) the more they

increase their commuting behavior after participating in the program.

2.3  Cycling to work and employees’ health

Active commuting (cycling and walking to work) has been related to multiple physical
and mental health benefits (Bize et al., 2007; Humphreys et al., 2013; Martin et al., 2014;
Petrunoff et al., 2016). Health improvements include the reduction of body weight (Faulkner et
al., 2009; Xu et al., 2013), cardiovascular risks (Celis-Morales et al., 2017; Hamer and Chida,
2008; Xu et al., 2013), risk of diabetes (Saunders et al., 2013), perceived stress (Avila-Palencia
et al., 2017) and sickness absence (Hendriksen et al., 2010; Mytton et al., 2016) and a positive
impact on mental wellbeing (Mytton et al., 2016). Specifically, bicycle commuting has been
inversely associated with all-cause mortality (Andersen et al., 2000; Dinu et al., 2019) and has
been suggested to increase the health-related quality of life in previously untrained healthy
adults (de Geus et al., 2008).

Furthermore, active commuting has been reported to have positive environmental and
societal effects, associated indirectly with human health improvement. For example, a more
active commuting lifestyle helps to reduce noise, greenhouse gas emissions and air pollution
and improves social interaction (de Nazelle et al., 2011; Johan de Hartog et al., 2010). There
is also broad evidence that bicycle commuting to work is positively related to physical activity
and accordingly physical and mental wellbeing, such as reduced cardiovascular risk factors
and stress, or improved fitness, posture and coordination (Johan de Hartog et al., 2010; Oja
et al., 2011).

Based upon these research findings, this dissertation postulates a positive association
between the amount of time spent by employees on commuting to work by bicycle and the
employees’ physical and mental health. Hence, an increase in levels of cycling to work should
be related to an increase in employees’ physical and mental health. While this dissertation
does not aim to study all the possible interactions, the following hypotheses illustrated in Figure

1 (Essay 2, p. 3) are assumed.

H6: (a) The more employees cycle to work, the higher their physical wellbeing, and (b)
an increase in the amount of time spent by employees on cycling to work leads to a

positive change in physical wellbeing.

H7: (a) The more employees cycle to work, the higher their mental wellbeing, and (b)
an increase in the amount of time spent by employees on cycling to work leads to a

positive change in mental wellbeing.



Figure 1: Determinants of physical and mental wellbeing of participants in the German
company-bicycle leasing program.

Relative
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Notes. The same model was postulated for changes in bicycle commuting to work (minutes per day; wave 2 minus
wave 1) and changes in physical and mental wellbeing (wave 2 minus wave 1).

3 Research methods and data analysis

A mixed-method research design was applied in this dissertation to investigate the
research questions. Study 1 was of qualitative nature, employing a case study design while, in
study 2, quantitative data were collected via a longitudinal research design. This chapter
describes the research design, research context, sampling, research instruments, research
procedures and analysis of the two empirical studies. Table 2 presents an overview of the

studies’ properties.

3.1 Study1

Due to the explorative nature of the adoption drivers and barriers of the German
company-bicycle leasing program, study 1 used a qualitative case study design. A case study
can help to gain in-depth insights into processes or phenomena in real-world experiences,

especially when the boundaries between context and phenomenon are not highly obvious.
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Furthermore, a case study is appropriate when the researcher has minimal or no control over
the behavior of the research participants and when contemporary events are objects of the
research (Yin, 2018). As study 1 aimed to explore decision determinants that result from lived
experiences from the perspective of multiple stakeholders, a qualitative research approach
was applied (Creswell and Creswell, 2017; Yin, 2018). Case study research is particularly
helpful for relatively new topics or areas where there is a shortage of information and literature
(Yin, 2018), as is the case for study 1, as no scientific literature has been published on the

German company-bicycle leasing program.

Data collection in study 1 involved multiple sources of evidence and in-depth
information to ensure the high quality of and confidence in the study’s results. In single case
studies, triangulation of data types can increase the understanding of stakeholders’
experiences and behaviors, providing deep insights into new research topics and helping to
increase the credibility of the research results (Yin, 2018). Therefore, a combination of
interview analysis (with both employees and company representatives as informants) and
document analysis was applied in study 1.

Table 2: Overview of the studies’ properties

Study 1 Study 2

Main goals To explore the adoption drivers and To assess the relationship between
barriers of the German bicycle-leasing | the five perceived innovation
program at both the organizational characteristics proposed by the DOI
level (i.e., from the perspective of Theory and the company leasing
employers) and the individual level bicycle-commuting behavior of
(i.e., from the perspective of German employees, as well as their
employees) physical and mental wellbeing.

To determine whether the innovation
characteristics relate to changes in
commuting behavior and whether
these changes have an effect on
employees’ physical and mental

wellbeing
Statistical Qualitative case study design based Two-wave longitudinal study design
method on document analysis and content based on an online survey of
analysis of semi-structured interviews employees participating in the bicycle-
with employers and employees leasing program
participating in the bicycle-leasing
program
Time of Document analysis: June 2018 August 2017 to April 2018
empirical data | |nterview analysis: November 2016 to
collection March 2017
Sample size Documents: 13 462 employees from 62 companies

Interviews: 22 employer
representatives and 22 employees
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Constructs Drivers of and barriers to the adoption | Five perceived innovation

under of the German bicycle-leasing program | characteristics of DOI Theory: relative
consideration from the perspective of German advantage, compatibility, complexity,
employers and employees trialability, observability

Bicycle commuting to work (min/day)
Physical wellbeing
Mental wellbeing

Changes in bicycle commuting to work
(min/day; wave 2 minus wave 1)
Changes in physical wellbeing (wave 2
minus wave 1)

Changes in mental wellbeing (wave 2
minus wave 1)

To obtain a better understanding of the German company-bicycle leasing program,
accessible and reliable information was collected through a document analysis (Silverman,
2001) conducted in June 2018. The data from document analysis can help in interpretating
purposes, behaviors and meanings and increases the understanding in qualitative research
designs by providing background information (Corbin and Strauss, 2008; Rapley, 2007). Here,
the analysis of the documents aimed to gain insights into the historical development of the
company-bicycle leasing program, how it works and what positive or critical aspects are
mentioned that promote or hinder adoption. For the document analysis, various online sources,
such as the websites of the most important stakeholders of the program (company-bicycle
leasing providers, governmental organizations and bicycle associations) and press releases,
were included. Electronic search engines (Google, Google Scholar, OPAC and ScienceDirect)
provided additional relevant data using the following search terms: “bicycle” or “bike” was
searched in combination with “company”, “firm”, “employer”, “leasing”, “tax” or “fiscal’. The
online research results were extracted, analyzed in detail and evaluated according to their
relevance. In addition, the citations and references of the saved documents were screened for
further appropriate sources. Overall, the online research output consisted of 13 different
documents with relevance to the adoption drivers and barriers of the company-bicycle leasing

program at both the organizational and individual level.

As a second source of knowledge about the program, personal interviews were
conducted with representatives of companies and employees participating in the company-
bicycle leasing program. Study participants were selected through a purposeful sampling
method combined with convenience sampling (Koerber and McMichael, 2008; Patton, 2014).
Contact details of firm representatives were provided by the market leader in the company
leasing bicycle sector, JobRad. To obtain rich information about the adoption determinants, a

heterogeneous sample was selected, consisting of companies of different organizational size
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and from different industries. In addition, different time periods since adopting the program (by
signing the contract with the leasing provider, JobRad) as well as different past cycling-to-work
cultures (with regards to past cycling promotion) were taken into account. The sample of
company representatives included 9 women and 13 men from 21 firms. Appointments for
interviews were scheduled via email, and the interviews were conducted at the informants’

place of work, lasting between 18 and 44 minutes.

For the sampling strategy at the individual level, purposeful random sampling criteria
were applied to recruit company-bicycle users (Patton, 2014). Contact details of employees
with company leasing bicycles were provided by the leasing agency and the company
representatives who took part in the interviews. The employee sample consisted of 5 women
and 17 men aged between 31 and 61 years. Informants were contacted via email or telephone
to schedule an interview appointment. The interviews lasted between 12 and 33 minutes and
were carried out at their place of work or at their homes. Tables 3 and 4 have been published
in Essay 1 (pp. 244-246) and give an overview of the interviewed informants at the individual
and the organizational level.
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Table 3: Overview of the characteristics of the companies for which the informants worked (organizational level)

Number of

Date of adoption

Company Industry Informant’s department Gender? Number of Ieas_ed bicyc_les of the program (Main) motives for adoption Additional subsidization
number employees durmg the tllme (DD.MM.YYYY) of the program? by the company
of the interview
1 Media Human resources F 70 3 31.03.2016 nc, es, hp, pp No
2 Consulting Managing director M 70 10 17.02.2014 hp, eb No
3 Media Human resources F 230 10 07.06.2016 hp, es No
4 Stationary Human resources F 340 83 01.03.2016 pp, se Yes: >60 days cycling per year: €35 per month
5 IT Consulting and services Travel management M 380 35 22.04.2016 es No
6  Electrical engineering Human resources M 400 26 21.08.2016 es, hp, nc, se No
7 Insurance Human resources F 450 27 28.06.2016 eb, hp No
8  Bio-/Nanotechnology Human resources M 450 40 02.07.2015 es, eb, hp No
9  Social service Human resources F 480 4 04.05.2016 tw, hp No
10  Sports and outdoor equipment ~ CSR management F 500 41 24.07.2015 se, hp No
11 Media Human resources F 600 32 01.06.2016 eb, es, se No
12  Pharmaceutical/Cosmetics Human resources M 750 131 01.05.2013 se, es, eb, hp, nc, pp Yes: €4.30 per month
13 Software Work council M 800 59 01.08.2016 pp, hp Yes: €18 per month
14  Building materials Human resources F 900 21 01.04.2015 hp, eb No
15  Mechanical engineering Human resources M 900 238 01.06.2013 hp, eb Yes: costs for insurance (before 01.01.2017)
16  Medical/Pharmaceutical Human resources F 1,100 98 13.05.2016 pp, se No
17  Paper industry Work council and human M/M 2,400 605 16.03.2015 hp, nc Yes: €10 per month
resources
18  Metal industry Human resources M 2,700 832 14.03.2016 hp, es No
19 Food and beverage Human resources M 4,800 437 11.05.2016 eb, hp, nc, pp, se No
20 Software Sustainability management M 19,000 451 08.04.2015 hp, nc, se No
21  Transportation and logistics Mobility management M 197,000 0 01.09.2016 eb, hp, se No

Notes. The main motive is shown in bold; es = employee satisfaction, eb = employer branding, hp = health promotion, nc = no costs, pp = parking problems for cars need to be solved, se = sustainability and environmental reasons,

tw = means of transportation to work. 2M = Male, F = Female.
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Table 4: Overview of the characteristics of the employees who participated in the company-bicycle leasing program (individual level)

Company- o Age (in N Time ;ince Number of bigycles Home-work distance Substitution or
bicycle Company characteristics? Gender? Position adoption and type of bicycles . complementary
adopters? years) (in months)  adopted (in km) bicycle®
Andreas IT service provider; 30 employees M 31 Software engineer 2 1 urban bike 17  Rw/oN
Florian Engineering; 50 employees M 39 Software engineer 5 1 mountain bike 12 Aw/oN
Stefan Consulting; 70 employees (company 2) M 46 Managing director 19 1 racing bike 10 Rw/oN
Erika Stationary; 340 employees (company 4) F 48 Human resources officer 9 1e-bike 3  Rw/oN
Maria Stationary; 340 employees (company 4) F 61 Purchasing officer 10 1 e-bike 19 RwN
Karsten Stationary; 340 employees (company 4) M 60 Manufacturing planning officer 9 2e-bikes 35 AwN
Christian Non-profit organization; 530 employees M 51 Purchasing officer 5 1 fat bike 20 Aw/oN
Erich Packaging industry; 540 employees M 31 Project manager 30 1e-bike 25 AwN
Nils Pharmaceutical/cosmetics; 750 employees (company 12) M NR Technical engineer, work council member 5 1e-bike Not relevant (field work) ~ AwN
Peter Software; 800 employees (company 13) M 48 Consultant, work council member 3 1le-bike 8 AwN
Franz Software; 800 employees (company 13) M 39 Head of software development department 3 1 mountain bike 45 AwN
Ingo Mechanical engineering; 900 employees (company 15) M 61 Head of industrial engineering department 12 1 e-bike 1.5 AwN
Linda Mechanical engineering; 900 employees (company 15) F 52 Human resources officer 4 1 mountain bike 2.5 Rw/oN
Gerhard Automotive supplier; 1,000 employees M 53 Machine operator 6 2e-bikes 13 AwN
Tom Medical/Pharmaceutical; 1,100 employees (company 16) M 53 In-house consultant 18 2 e-bikes 9 AwN
Birte Health and social services; 1,600 employees F 38 Secretary 7 1e-bike 25 RwN
Uwe Paper industry; 2,400 employees (company 17) M 58 Work council member (full-time) 19 2 e-bikes 3  AwN
Ingrid Paper industry; 2,400 employees (company 17) F 55 Human resources assistant 18 1 e-bike 10 AwN
Martin Health and social services; 10,000 employees M 46 IT coordinator 3 1 mountain bike 6 AwN
Paul Transportation and logistics; 197,000 employees M 48 Purchasing officer 0.07 1 trekking bike 70  Aw/oN
(company 21)
Otto Transportation and logistics; 197,000 employees M 43 Controller 2 1e-bike 8 AwN
(company 21)
Dieter Food retail; 233,000 employees M 42 Food service manager 0.03 1e-bike 20 Aw/oN

Notes. ‘Employees were given fictitious names for confidentiality reasons. ?See Table 3 for information about the numbered companies. M = Male, F = Female. *Need-based motivation for adoption: RwN = Replacement of an old
bicycle and need for a new bicycle (“with need”), Rw/oN = Replacement of an old bicycle and no need for a new bicycle (“without need”), AwN = Additional bicycle and need for a new bicycle (“with need”), Aw/oN = Additional bicycle
and no need for a new bicycle (“without need”). NR = Not revealed.
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Interviews with employees and firm representatives were held between November
2016 and March 2017. An interview guide was developed to capture all relevant issues in the
context of adoption determinants regarding the company-bicycle leasing program. The guide
consisted of 16 semi-structured questions for employees with company leasing bicycles and
14 semi-structured questions for company representatives (Appendix). According to Bowen
(2008) and Morse (2000), conducting semi-structured interviews with 20-30 informants
enables rich and in-depth data collection. The semi-structured interview format allows the
researcher to keep the focus on the aims of the study for cross-case analysis (Carson et al.,
2001). It also provides flexibility for informants to clarify or expand their ideas and to mention

new issues relating to a certain topic, enriching the data collected (Pope and Mays, 2006).

The point of data saturation was assessed and reached after interviews with 22
representatives from 21 companies and 22 employees with company leasing bicycles (Guest
et al., 2006). With the permission of all participants, interviews were recorded, transcribed and
translated from German into English. The transcripts were then paraphrased and coded into
categories and themes to analyze the research question.

Transcripts were analyzed in an inductive process according to Mayring’s (2000)
gualitative content analysis. The inductive approach seemed useful in the context of the
company-bicycle leasing program, as the literature review showed no existing additional
characteristics or facets of adoption determinants besides Rogers’ (2003) general
conceptualization of the facets of the perceived innovation characteristics. Following the
gualitative content analysis process of Elo and Kyngéas (2008), the coded categories were
classified according to facets of either adoption drivers or adoption barriers within the five
perceived innovation characteristics of the company-bicycle leasing program. The QCAmap
software (Mayring and Fenzl, 2013) was used to support data categorization, coding and
analysis. Data was coded by two raters and excellent inter-rater reliability was observed, with
Cohen’s k = 0.84.

3.2  Study 2

For study 2, a longitudinal, quantitative research design was applied via an online
survey. Employees with company leasing bicycles were asked to participate in a first-wave
guestionnaire between August 2017 and February 2018 and in a second-wave data collection

between four and six weeks after the first wave.

Email addresses of employees were provided by 62 randomly selected companies that
had signed a contract for the company-bicycle leasing program with the leasing provider

JobRad. With the consent of the firm representatives, all employees with company leasing
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bicycles were contacted via email, including a link to the online survey where protection of
anonymity was explained. The participation was voluntary and without any incentives. At the
request of several companies, no email reminders were sent. After the second wave of the

survey, participants were fully debriefed.

Overall, 1,682 employees were contacted by email, and 817 individuals answered the
guestionnaire completely in the first wave of the study (49% response rate). These 817
employees were approached again for the second wave, with 462 participants filling in the
survey completely (57% response rate). On average, these 462 respondents completed the
survey 7.8 months (SD = 7.0) after they had purchased a leasing bicycle by signing the contract
and 39.8 days (SD = 4.6) between the first and the second waves. All second-wave participants
answered the questionnaire at least 4 weeks after the completion of the first-wave survey. This
is important for the evaluation of physical activity and wellbeing, as the reference time-frame
of the Recent Physical Activity Questionnaire (RPAQ) is 4 weeks. The RPAQ has been
validated for use in different European countries (Golubic et al., 2014b) and was therefore
appropriate to use in study 2. The final sample of the study consisted of 357 men (77.3%), with
an above-average proportion of men compared with the general population in Germany (49%
men; Statistisches Bundesamt, 2018). However, the sociodemographic variables age,
household size, income and education had values similar to those reported for the German
population in general (Statistisches Bundesamt, 2018). Furthermore, approximately 74.3% of
the survey participants owned one or more bicycles (M = 1.20, SD = 1.03) and had purchased
one or more company leasing bicycle(s) (M = 1.27, SD = 0.52). Table 5 has been published in
Essay 2 (p. 5) and presents an overview of the sociodemographic characteristics of the

sample.
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Table 5: Sociodemographic characteristics of the sample

Variables Percentage or Mean (zSD)
Gender (male) 78.6%
Age (18-24 years) 3.0%
(25-34 years) 16.9%
(35-44 years) 23.0%
(45-54 years) 38.5%
(55-64 years) 18.5%
Gross monthly household income (< EUR 1,300) 1.3%
(EUR 1,300-2,599) 24.0%
(EUR 2,600-3,599) 29.5%
(EUR 3,600-4,999) 28.5%
(> EUR 4,999) 16.8%
Education (9th grade [Mittelschule]) 9.6%
(10th grade [Realschule]) 29.9%
(High school [Hochschulreife]) 11.8%
(University of Applied Sciences degree) 15.5%
(University degree or higher) 33.2%
Full-time employment 90.7%
Household size M =259 (£1.11)
Body mass index (kg/m?) M = 27.06 (+4.42)
Distance to workplace (km) M = 26.41 (£38.71)

The variables used in the survey questionnaires are explained in more detail below. In

the first-wave survey, respondents were first asked to answer some questions in terms of the

five perceived innovation characteristics, with the use of single items that were measured by a

seven-point rating scale ranging from 1 (“I strongly disagree”) to 7 (‘I strongly agree”).

According to Bergkvist and Rossiter (2007), single items are recommended for questionnaires

w

hen a construct's object is concretely singular, easy to understand and uniformly imagined,

as was the case for study 2. Validated items from the studies of Moore and Benbasat (1991)

and Petschnig et al. (2014) were extracted and adapted to the context of the company-bicycle

leasing program. Respondents were asked to assess the following five items in relation to the

perceived innovation characteristics:

in

Relative advantage: “The use of a company leasing bicycle is very beneficial for me”
Compatibility: “The use of a company leasing bicycle fits very well with my values, my
lifestyle, and my needs”

Low complexity: “The use of the company-bicycle leasing program is very easy to
understand”

Trialability: “I had enough opportunities to test my company leasing bicycle before | signed
the contract”

Observability: “The company-bicycle leasing program is highly visible in my organization.”

Furthermore, respondents were asked about their levels of general physical activity and
particular their bicycle-commuting behavior. The RPAQ was applied to evaluate employees’
17



levels of cycling to work using the following items: “On how many days in the past four weeks
[20 working days] have you worked in your company/workplace on site?”; “On how many days
in the past four weeks [20 working days] have you used the following mode of transport as the
single mode of transport?”; “On how many days in the past four weeks [20 working days] have
you used the following mode of transport in combination with other modes of transport?”

Respondents had to indicate the exact number of days for answering these questions.

In order to evaluate the average time (in minutes) that employees with company leasing
bicycles needed to travel to work and back, the respondents were asked to “Please indicate
your average daily time with this mode of transport to get to work and for the way back home.”
With this information, the average cycling-to-work time per working day in the previous four
weeks was calculated and used for the later analysis. The validity and reliability of self-reported
physical assessment with the help of the RPAQ has been proven by Golubic et al. (2014a).

In a subsequent section, the participants reported their physical and mental wellbeing.
The Medical Outcomes Study Short Form Questionnaire (SF-8) was used according to the
procedure of Ware et al. (2001) to measure physical and mental wellbeing. The SF-8 consists
of eight questions assessing the wellbeing of a person (four for physical and four for mental
wellbeing) in the previous four weeks. Different relative importance was applied to each
guestion to calculate the physical component summary (PCS-8) and mental component
summary (MCS-8) scores. The SF-8 scale has previously been shown to be both valid and
reliable (Ellert et al., 2005). The survey ended with questions around some descriptive and
sociodemographic variables. Finally, participants were informed about a second-wave survey
taking place one month later. This second-wave survey was shorter than the first-wave survey,
focusing on questions referring to levels of general physical activity and in particular bicycle-

commuting behavior, as well as physical and mental wellbeing.

Mplus 7.0 (Muthén and Muthén, 2012) was used to perform statistical tests by
employing the following two models of analysis. For model 1, a path analysis model approach
was developed to test H1(a)-H7(a). Downstream variables consisted of the five perceived
innovation characteristics in the first-wave survey, the average time spent on cycling to work
per work day, and the scores of physical and mental wellbeing in the second-wave survey (Fig.
1). In model 2, another path analysis was used to test H1(b)-H7(b). The change in the time
spent on cycling to work between wave 1 and wave 2 (wave 2 minus wave 1) was used as the
mediator, and the changes in physical and mental wellbeing (wave 2 minus wave 1) were the
dependent variables. The methodological approach of differentiating between mean scores of
absolute values (applied in model 1) and mean scores of change values (applied in model 2)

is similar to the procedure that has been described by Mytton et al. (2016). Regarding the
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mediation analysis, the author of this dissertation followed the approach proposed by Preacher
and Hayes (2008).

4 Essays

4.1 Essay 1: Exploring adoption determinants of tax-subsidized company leasing bicycles
from the perspective of German employers and employees

Publication (peer reviewed): Synek, S. & Koenigstorfer, J. (2018). Exploring adoption
determinants of tax-subsidized company-leasing bicycles from the perspective of German
employers and employees, in: Transportation Research Part A: Policy and Practice, Vol. 117,
238-260.

Authors’ contributions

Stefan Synek is the main author of the publication. All authors have contributed in writing the
manuscript, read and approved the final version (Stefan Synek, Joerg Koenigstorfer). Stefan
Synek contributed to study design, data collection and statistical analysis. Joerg Koenigstorfer
made critical revisions of the article for important intellectual content. Both authors read and

approved the final manuscript.
Summary

Introduction: Since 2012, when changes in German tax law were made, the purchases of tax-
subsidized company-leasing bicycles (including s-pedelecs and electrically assisted bicycles)
have increased in Germany. However, it is largely unknown what factors determine whether
employers and employees adopt the bicycle-leasing program or not.

Methods: In the case study, the authors analyzed relevant documents as well as interviewed
22 employer representatives and 22 employees and analyzed their responses to explore both
the adoption drivers and barriers.

Results: Informed by Diffusion of Innovations Theory, categories of perceived innovation
characteristics as well as categories that go beyond this conceptualization were identified. In
particular, the study explored various facets in relation to relative advantage and complexity,
providing insights into how cost-benefit trade-offs determine the perceived value of the concept
as well as how difficulties in usability may either postpone or hinder the adoption of the concept.
Categories relating to compatibility, trialability, and observability as well as additional
categories such as involvement of key stakeholders (employer and employee level) and

seasonality (employee level) were explored.
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Conclusions: The case study derives several policy and managerial implications that should
help promote the adoption of company-leasing bicycles in particular and cycling as a means

of active transportation in general.

4.2 Essay 2: Health effects from bicycle commuting to work: Insights from participants of

the German company-bicycle leasing program

Publication (peer reviewed): Synek, S. & Koenigstorfer, J. (2019). Health effects from bicycle
commuting to work: Insights from participants of the German company-bicycle leasing
program, in: Journal of Transport & Health, Vol. 15, 100619, 1-9.

Authors’ contributions

Stefan Synek is the main author of the publication. All authors have contributed in writing the
manuscript, read and approved the final version (Stefan Synek, Joerg Koenigstorfer). Stefan
Synek contributed to study design, data collection and statistical analysis. Joerg Koenigstorfer
made critical revisions of the article for important intellectual content. Both authors read and
approved the final manuscript.

Summary

Introduction: Company-bicycle leasing programs aim to promote employees' health via the
advancement of cycling to work. To date, however, empirical evidence for the effects of
participation in such programs is weak. This is also true for the German program. The present
study aims to assess the relationship between the five perceived innovation characteristics
proposed by the Diffusion of Innovations Theory and the company-leasing bicycle commuting
behavior of German employees as well as their physical and mental wellbeing. Furthermore,
the study aims to find out whether the innovation characteristics relate to changes in
commuting behavior, and whether these changes have a positive effect on employees’
physical and mental wellbeing.

Methods: Perceived innovation characteristics, physical activity, and health levels of 462
employees from 62 companies were assessed in a two-wave longitudinal study. The second
wave took place 40 days after the first wave. Path analyses were used for hypotheses testing.
Results: The results showed that compatibility (but not relative advantage, low complexity,
trialability, and observability) measured in the first wave had a positive impact on cycling to
work (in minutes cycled per day), which in turn increased physical and mental wellbeing (all
three variables were self-reports that were measured in the second wave). There were no
significant relationships using change scores for both the mediator and the health outcomes.
Conclusions: The findings indicate that the use of company leasing bicycles relates positively

with physical and mental wellbeing. Compatibility is a significant determinant of active
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commuting, suggesting that company executives should endorse the perception that they
share important values, lifestyles, and needs with employees. Changes in active commuting,
however, did not increase health, most likely due to the short time scale under consideration.
The findings help policy makers identify individual- and organization-level factors that relate to

active commuting and health.

5 Findings

The purpose of this dissertation was to investigate the German company-bicycle
leasing program for the first time and to introduce scientific insights regarding adoption
determinants, bicycle-commuting behavior and health effects. A summary of the results of

study 1 and study 2 follows.

Study 1 explored the adoption drivers of and barriers to the German bicycle-leasing
program at both the organizational and the individual level. The document analysis and
interview analysis highlighted various facets of Rogers’ (2003) five perceived innovation
characteristics, classified by both employers and employees as drivers or barriers relating to
the participation in the program. The meaning of these facets and their relation to Rogers’
(2003) adoption drivers and barriers were investigated by inductive coding.

The document analysis derived the following adoption determinants: employee health,
employee satisfaction, employee commitment, employer branding, environmental benefit, no
extra costs, reduction of parking problems, decrease in traffic safety, time investment, complex
tax laws, handling of differences in employees' eligibility, and requirement for investment in
complex bicycle infrastructure (at the organizational level); and health benefit, mobility benefit,

monetary savings, and the possibility to lease more than one bicycle (at the individual level).

In addition, interviews with employees and firm representatives explored the following
adoption drivers and barriers: mobility benefit, high fit with existing values, high fit with past
measures to promote cycling, high fit with daily work routine, possibility of a test run, companies
as role models, lack of proof of evidence, low fit with daily work routine, difficulties in handling
unforeseen changes in work contracts, difficulties in handling bicycle thefts, difficulties in
estimating the future workload of staff (at the organizational level); and high fit with past cycling
behavior, high fit with bicycle-related needs, good handling of the program to increase
employee understanding, provision of good bicycle-commuting infrastructure, good
information provision about the program, good support by the employer, possibility of a test
ride, colleagues as role models, lack of availability of the desired bicycle in participating bicycle

shops, difficulties in understanding the program, complexity of commuting to work by bicycle
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because of a lack of infrastructure, poor information provision about the program, and poor

support by the employer (at the individual level).

Furthermore, the involvement of key stakeholders was explored as an additional driver,
with two facets for both employers and employees: strong support by decision-makers and the
work council (at the organizational level) and colleague influence and support via collaboration
of involved companies (at the individual level). Moreover, seasonal effects were investigated
as a facet that could either promote (spring to summer) or hinder (autumn to winter) the

adoption of a company leasing bicycle.

Overall, the results indicated 15 facets as adoption drivers and 10 facets as adoption
barriers at the organizational level, and 15 facets as adoption drivers and 6 facets as adoption
barriers at the individual level. Figure 2 has been presented in Essay 1 (p. 253) and provides

an overview of the findings.
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Figure 2: Overview of the adoption determinants and facets that drive or hinder adoption
of the German company-bicycle leasing program at the organizational and individual

level
Organizational Level Individual Level
Relative Advantage Relative Advantage
Drivers Barriers Drivers Barriers
Employee health Decrease in traffic safety Health -
Employee satisfaction - Mobility
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Reduction of parking problems

Drivers

High fit with existing values

High fit with past measures to
promote cycling

High fit with daily work routine
Comp

Drivers

Drivers
Possibility to have a test run

Drivers
Companies as role models

Drivers

Strong support by decision-
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Investment in complex bicycle
infrastructure needed

Difficulties in estimating future
workload of staff

Trialability

Barriers

Observability

Barriers

Involvement of key stakeholders

Barriers

Monetary savings
Purchase for a family member
or friend

Compatibility
Drivers Barriers
High fit with past cycling -
behavior

High fit with bicycle-related
needs

Complexity

Drivers

Good handling of the program
to increase employee
understanding

Provision of good bicycle
commuting infrastructure

Good information provision
about the program
Good support by employer

Trialability

Drivers
Possibility to have a test ride

Observability

Drivers
Colleagues as role models

Involvement o

Drivers
Colleague influencers

Support via collaboration of
involved companies

Time of season

Drivers
Spring (towards summer)

No availability of the desired bicycle in
participating bicycle shops

Barriers
Difficulties in understanding of the
program

Complexity of commuting to work by
bicycle because of a lack of
infrastructure

Poor information provision about the
program

Poor support by employer

Barriers

Barriers

f key stakeholders

Barriers

Barriers
Autumn (towards winter)

Study 2 examined the relationship between Rogers’ (2003) five perceived innovation

characteristics and the cycle-to-work commuting behavior of employees with leasing bicycles

as well as the physical and mental wellbeing of these employees. Another aim was to

investigate whether employees’ perceptions of the innovation characteristics are associated

with changes in commuting behavior and whether these changes have a positive impact on

the employees’ physical and mental wellbeing.



The findings of the study revealed that compatibility was the only one of the five
perceived innovation characteristics that influenced bicycle commuting-to-work behavior and
that the amount of time that employees spent on cycling to work was positively associated with
physical and mental wellbeing. Hence, there was no significant relationship between changes
in the amount of time that employees spent on bicycle commuting to work (wave 2 minus wave

1) and changes in their physical and mental health (wave 2 minus wave 1).

Table 6 has been published in Essay 2 (p. 6) and presents the employees’ scores for
the five perceived innovation characteristics (measured in wave 1) as well as the three
dependent variables bicycle commuting to work, physical wellbeing and mental wellbeing
(measured in wave 1 and wave 2). The results showed a significant increase in levels of bicycle
commuting to work from wave 1 to wave 2 that did not relate to a positive change in wellbeing.
Indeed, employees’ physical health decreased marginally between the two waves, and no
significant change in mental health was found. Both the physical and mental wellbeing scores
measured in study 2 were comparable to the scores (Mpnysica = 50.30 and Muwenta = 53.25,
respectively) that Beierlein et al. (2012) rated for men and women in Germany.

Table 6: Perceived innovation characteristics, bicycle commuting to work and physical
and mental wellbeing

Wave 1 Wave 2
Factors

M SD M SD
Physical wellbeing 51.23 7.97 50.04 8.89
Mental wellbeing 51.55 8.56 51.56 8.81
Bicycle commuting to work (min/day) 13.90 20.94 16.05 22.94
Relative advantage 5.97 1.20
Compatibility 6.00 1.27
Low complexity 5.20 1.97
Trialability 3.31 1.73
Observability 5.78 1.27

Pearson correlations were used to analyze the relationships between the variables for
model 1 and model 2. In model 1, correlations between the variables ranged from 0.00 to 0.55.
Path analysis for model 1 showed that compatibility was the only one of the five perceived
innovation characteristics with a significant influence on bicycle commuting-to-work levels (b =
0.20, SE = 0.06, p < 0.001). As relative advantage (b = 0.003, SE = 0.06, p = 0.96), low
complexity (b = -0.06, SE = 0.06, p = 0.32), trialability (b = -0.06, SE = 0.05, p = 0.20) and
observability (b = -0.02, SE = 0.05, p = 0.62) were not significant for the amount of time that
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employees spent on cycling to work, only Hypothesis 2a was confirmed, while Hypotheses 1a
and 3a-5a were not confirmed. Furthermore, the amount of time that employees spent on
bicycle commuting to work had a significant influence on physical wellbeing (b = 0.12, SE =
0.05, p = 0.01; R2 = 0.01) as well as mental wellbeing (b = 0.10, SE = 0.05, p < 0.05; R2 =
0.01). Hypotheses 6a and 7a were therefore confirmed. Table 7 has been published in Essay

2 (p. 6) and shows the correlation matrix of the variables analyzed in model 1.

Table 7: Correlations between the variables (model 1)

Factors 1 2 3 4 5 6 7 8
1. Physical wellbeing 1.00

2. Mental wellbeing 13 1.00

3. Bicycle commuting to work A2 .09 1.00

4. Relative advantage .06 .09 .06 1.00

5. Compatibility .07 .10 .16 .55 1.00

6. Low complexity .04 .10 .00 49 41 1.00

7. Trialability -04 17 -06 .25 14 .34 1.00

8. Observability .07 14 -02 24 18 .23 .20 1.00

Testing of model 1 was completed by a mediation analysis, using the five perceived
innovation characteristics as determinants influencing bicycle commuting to work, physical
wellbeing and mental wellbeing. Full mediation was obtained for the amount of time spent on
bicycle commuting to work mediating the effect of compatibility on physical wellbeing (marginal
significance; b = 0.02, SE = 0.01, p = 0.06) and mental wellbeing (marginal significance; b =
0.02, SE = 0.01, p = 0.07). These results emphasize the positive association between the
amount of time that employees spent on bicycle commuting to work and their perceived

physical and mental health.

In model 2, scores for changes in commuting behavior from wave 1 to wave 2 were
used for the dependent variables and the mediator. In the path analysis, no significant
interaction between any of the five perceived innovation characteristics and the change in
commuting behavior (b values between -0.07 and 0.05, p-values of >0.14) was identified. The
same was found in the mediation analysis, where change in commuting behavior during the
40-day period between wave 1 and wave 2 did not induce changes in physical wellbeing (b =
0.08, SE = 0.05, p = 0.11; R? = 0.01) or mental wellbeing (b = 0.04, SE = 0.05, p = 0.44; R =
0.01).
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6 Theoretical and managerial contributions

Both studies provide first-time research-based insights into the German bicycle-leasing
program, leading to several theoretical and managerial contributions. The results are
particularly relevant for policy makers and companies in promoting cycling to work. The
theoretical and managerial contributions of study 1 and study 2 to the main body of research

are discussed in detail below.

With regard to the scientific literature, study 1 fills four research gaps. First, it is the first
time that adoption determinants of bicycle-leasing programs have been explored at the
organizational level. Secondly, new facets of adoption drivers of and barriers to bicycle-leasing
programs from the perspective of employees were investigated by applying a qualitative
research approach, complementing previous studies in this research area. Thirdly, adoption
determinants additional to Rogers’ (2003) five perceived innovation characteristics are
proposed for the application of the DOI Theory to the adoption of active transportation modes.
Fourthly, the study offers initial insights into potential positive impacts on health and the
environment associated with the company-bicycle leasing program. This is of special
relevance for Germany, with its historically car-dominated mobility culture and increasing

pressure to reach emission targets in the transport sector.

Building on these findings of study 1, policy-makers and companies can derive adoption
drivers of and barriers to the company-bicycle leasing program to promote cycling to work as
a sustainable mode of transport leading to environmental and health benefits. Knowledge
about specific adoption determinants at both the employer and the employee levels allow policy
makers as well as leasing companies to create target-group-specific promotion campaigns for
the program. They can specifically target companies that are interested in employer branding
and incentives for their employees, with a commitment to environmental sustainability or a

need to increase the health status of their employees.

Furthermore, the results also help companies that have already adopted the program
in developing target-group-specific marketing campaigns. Target groups may include
employees who are mainly attracted by financial benefits, by promoting the financial savings
through leasing a bicycle compared with a regular purchase outside the program. Further
monetary savings could arise from the possibility of leasing two or more bicycles, as well as
from reduced mobility costs through decreased gas expenditure for car commuting or
payments for public transport tickets. Companies can demonstrate these financial advantages
by offering an online calculator for their employees. To reduce employees’ concerns about the
potential complexity of participating in the program, it is recommended that companies promote
the concept and the ease of use of the program. This can be achieved by different

communication strategies and channels; for example, by involving the work council, informing
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via the intranet, producing information material such as flyers and posters, inviting
representatives of the cooperating leasing company to explain the program, offering special

bicycle days and installing bicycle-friendly infrastructure.

Moreover, the identification of adoption determinants helps companies in promoting the
relevant drivers and diminishing the barriers, with the aim of increasing the number of bicycle
commuters. Regarding the different facets of the investigated adoption determinants, the
greatest variance was found for relative advantage and complexity. Although study 1 did not
assess the importance of the factors regarding the adoption of leasing bicycles, benefit-and-
cost trade-offs, in particular financial savings, seem to have a high impact on participation in

the program.

In line with the literature examining the positive association between cycling facilities at
the workplace and bicycle commuting behavior (Buehler, 2012; Heinen et al., 2010), the
current results emphasize that companies participating in the program are also required to
invest in a bicycle-friendly infrastructure at the workplace. In particular, providing charging
facilities and safe parking is important, due to the high proportion of e-bikes in the leasing
market. Furthermore, the specification of the German tax law and the leasing contracts can
cause uncertainty for companies when participating in the program. Therefore, it is
recommended that leasing providers develop communication strategies to explain the concept
clearly and in detail to companies, to inform companies about the German tax law in relation
to the peculiarities of the program and to provide customer service and support via online tools
and the telephone, as well as personal consulting for larger companies. Overall, lowering
complexity can increase the attraction of company leasing bicycles for employees, leading to
more bicycle commuting, better employee health and positive environmental impacts. As
employee health is associated with higher productive outcome and company performance

(e.g., Collins et al., 2005; Zhang et al., 2011), firms may also benefit from the participation.

In addition to complexity, relative advantage emerged as the adoption determinant with
the richest facets. The findings of study 1 suggest that monetary benefits have an important
impact on employees’ adoption of leasing bicycles and is associated with increased bicycle
commuting. This is a crucial policy implication, especially for policy makers in countries where
financial incentives for cycling, and in particular for cycling to work or subsidizing the purchase
of e-bikes, are under consideration. However, German policy makers should note these
associations between financial savings and cycling, because a national purchase
subsidization, as recommended by the German Federal Council not only for e-cars but also
for e-bikes, has so far not been considered for e-bikes in the white paper on the creation of a

national regulation to promote electric mobility (Bundesrat, 2016).
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Study 2 has different managerial implications and enriches the literature on active
commuting to work in four ways. First, study 2 extends the findings of study 1, which
investigated only the purchase adoption determinants, to additionally consider use adoption
determinants. This is important, as it is not the mere purchase but the continuous use of a
bicycle that has positive impacts on physical and mental health as well as on environmental
and societal goals (Shih and Venkatesh, 2004). Furthermore, study 2 is the first research in
the area of company-bicycle leasing programs analyzing relationships between variables and
thus adding to the descriptive cross-sectional study results from the Cycle to Work Alliance
(C2WA, 2011; Swift et al., 2016).

Secondly, study 2 delivers first-time insights into the relevance of the five perceived
innovation characteristics of the DOI Theory in relation to cycling to work and health, going
beyond the findings of study 1. Compatibility was found to have a significant influence on
employees in using their company leasing bicycle to cycle to work. Consequently, companies
should aim to create a cycling culture as part of their organizational ethos to encourage
employees to bicycle commute to work. This can be achieved through shared values, beliefs,
needs and lifestyles between companies and employees (see Nehme et al., 2016), leading to
beneficial contextual settings for interactions and behaviors of individuals within an
organization (Schein, 1985). The low explanatory power of the model for physical activity (R?
= 0.04) and wellbeing (R? = 0.01) is typical for a study that investigates use behaviors and
health, as the effects of different external factors on these variables always exist (e.g., Nigg et
al., 2008).

Thirdly, study 2 is one of the few studies in the cycling-to-work literature using a
longitudinal design to analyze the relationship between perceived characteristics of bicycle
commuting and health. The findings indicate a positive association between the amount of time
spent on the bicycle commuting to work and physical and mental wellbeing, but no association
between increased cycling to work and health over a 40-day period. Both results are in
accordance with findings by Mytton et al. (2016). Notably, cycling to work fully mediated the
effect of compatibility on physical and mental health. Therefore, the mere purchase of a leasing
bicycle does not induce better health (resulting in a feel-good effect at most), and it is the
increased time that employees spent on bicycle commuting that is associated with better

wellbeing.

Finally, findings of study 2 are in accordance with the scientific literature on the positive
relationship between the adoption of e-bikes and an increased number of bicycle journeys and
longer cycling distances (e.g., Fyhri and Fearnley, 2015), as well as the decrease in the
number of car journeys (e.g., Johnson and Rose, 2015; Popovich et al., 2014). There is also

consistence with the bicycle-leasing program literature that indicates that participating in the
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program increases cycling levels (e.g., Caulfield and Leahy, 2011; Clarke et al., 2014). Overall,
the findings indicate that the adoption of company leasing bicycles has a positive effect on
more sustainable and active mobility behavior. This is an important topic, especially in
Germany, where air quality standards have frequently been violated in various cities in the past
(Eddy, 2018; EU, 2008; WHO, 2006), leading to a legal and political pressure to set emission-
reduction strategies. The peculiarities of the company-bicycle leasing program in Germany lie
in particular in the German tax regulations, but also in the historically car-oriented mobility
culture and in the strong political influence of the car industry. These circumstances must be

addressed when aiming to promote compatibility within the program.

7 Limitations and outlook

This dissertation has several limitations that are specifically addressed for each of the
two studies below. In addition, directions for future research are proposed.

A purposive sampling approach, also known as subjective or judgmental sampling, was
used in study 1 to recruit a subset of company-bicycle leasing program adopters. This sampling
method was chosen to achieve a diverse sample of informants in a complex research field to
explore the adoption drivers and barriers. Purposive sampling is one of the most common
sampling strategies but generates biased samples. Different experiences from companies and
employees may have been excluded, and additional facets of adoption determinants may exist.
Although it was not the aim to generalize the findings from study 1, the representativeness of
the facets of adoption determinants mentioned by the interviewees is limited, and the findings
cannot reveal the views of all companies and employees patrticipating in such a program.
Furthermore, study 1 does not provide a ranking of the importance of the different determinants
and facets, and only initial insights into the relevance of some of the factors can be assumed.
Future studies should investigate which of the explored determinants and facets, at both the
organizational and the individual level, are of particular importance in the adoption or rejection

of the program to increase the effectiveness of promotion activities for the program.

In addition, future studies may use a comparative research design, including adopters
and non-adopters to generate additional knowledge about adoption determinants, in particular
adoption barriers. As shown, compatibility was explored as an adoption driver only in study 1,
but could probably act as a hindering factor for non-adopters who usually commute by car to
work: they may perceive this lack of compatibility with their past commuting behavior as an

adoption barrier.

Furthermore, future studies could build upon the contextualization of the DOI Theory to

examine the different stages of the adoption process when identifying perceived adoption
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determinants and facets from the perspectives of companies or employees. The application of
observational and survey research methods can help in investigating how adoption or diffusion
develops over time, when focusing on the different stages of the adoption process and which
mobility behavior (change) effects result from participating in the company-bicycle leasing

program.

Another interesting research field for the company-bicycle leasing program may be the
diffusion of company leasing bicycles as a dependent variable and the determination of which
factors contribute the most to a high diffusion (i.e., percentage of employees with company

leasing bicycles within a company).

Finally, as the company-bicycle leasing market is continuously growing and new
leasing companies with different business strategies are entering the market, future studies
should also consider competitors of the market leader, JobRad. Customers of other providers
may perceive some adoption determinants differently due to differences in marketing,
customer support, purchase processes, cooperation with bicycle shops and supply of
additional services. The case study design used in study 1 did not serve to consider existing
variance in these features regarding different leasing companies. Hence, the design was
appropriate to the research aim of study 1, because the choice of leasing company would not
affect most of the perceived adoption determinants (e.g., importance of health for companies
and employees, facets of compatibility, tax regulations).

Study 2 used self-reports for measuring the time that employees spent on the bicycle
commuting to work, as well as their perceived physical and mental wellbeing. Validity and
reliability have been proven for the study, but findings of self-report measures may be
weakened by self-report bias (e.g., social desirability in answers, over- or underestimation of
variables). Future studies should integrate more objective criteria, such as laboratory-oriented

measures of physical health.

In addition, as this research has not been carried out on a representative sample, the
findings are not generalizable to all adopters of company leasing bicycles. There is no data set
with the general population of adopters or sociodemographic variables of the employees or
companies participating in the program. Hence, as study 2 mainly focuses on bicycle
commuting levels and perceived physical and mental health by applying a longitudinal design
and using the DOI Theory as a theoretical framework, this limitation does not affect the general
research findings. Moreover, the dropout rate of 43% between the first and the second waves

is usual for longitudinal studies (Mytton et al., 2016).

Future intervention studies may also include a control group to evaluate the findings of
study 2. The incorporation of employees without company leasing bicycles as a control group

would provide additional information about the effect of the intervention (here, the adoption of
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the program) on bicycle commuting to work as well as physical and mental wellbeing. With
regard to the time-frame between wave 1 and wave 2 (40 days), future studies may extend the
length of time between the measures or integrate an additional third wave, as changes in travel

behavior can be a long-term process and changes in wellbeing may not appear immediately.

Finally, the findings of study 2 could not explain why compatibility, as only one of the
five perceived innovation characteristics, had a positive impact on the time spent on the bicycle
commuting to work. In contrast, relative advantage has previously been found to be a major
factor affecting use adoption of new services, products or concepts (Rogers, 2002, 2003).
However, analysis of study 2 did not show a significant effect of relative advantage on the time
spent on the bicycle. Future studies on cycle-to-work programs should investigate the reason
behind the significant effect of compatibility on cycling levels of employees and whether other
determinants may also have an influence. Other factors may exist in addition to Roger’s
perceived innovation characteristics that influence the time spent on the bicycle commute to
work, such as promotion and communication activities for the program by the employers (e.g.,
continuous vs. one-time promotion), differences in company characteristics (e.g., facilities for
bicycle commuters, sustainability policy, spatial situation, size) and differences in incentives
(e.g., monetary incentives for purchasing a company leasing bicycle, rewards or monetary
incentives for bicycle commuting to work). Furthermore, future research work could also focus
on factors influencing the changes in variables (here, physical and mental wellbeing through
cycling to work). In accordance with Mytton et al. (2016), study 2 could not explain changes in
health.

8 Conclusion

The findings of this research demonstrated that political decision-makers can promote
company-bicycle leasing programs by associating bicycle commuting to work with an
improvement in employees’ health. To achieve positive outcomes, adoption drivers must be

strengthened, and barriers reduced.

Study 1 explored the adoption determinants of the German company-bicycle leasing
program at both the organizational and the individual levels, based on the DOI Theory. The
perceived innovation characteristics, namely relative advantage, compatibility, complexity,
trialability and observability, as well as different facets of these five determinants, were
categorized as adoption drivers or barriers at both the employer and the employee levels. In
addition, the involvement of key stakeholders was explored as an adoption driver at both levels.
At the individual level, the season was an influencing factor, with spring-to-summer being found
to be a driver and autumn-to-winter to be a barrier. Analysis of the interviews showed that the

participation in the program induced changes in the promotion of cycling-to-work topics within
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the companies, as well as an increase in levels of cycling to work and/or in the private lives of
employees. As the findings of study 2 indicate positive health effects and a shift to a more
active and sustainable mobility behavior resulting from cycling-to-work programs, future
research may evaluate the association between such policy instruments and positive

behavioral effects resulting from bicycle adoption.

Study 2 is the first scientific study to reveal a positive relationship between the time
spent on bicycle commuting to work and the physical and mental wellbeing of employees
participating in the German bicycle-leasing program. Compatibility, such as lifestyles, shared
values between companies and employees, and needs in the context of cycling to work, was
found to be a significant determinant in increasing employees’ cycling levels. Policy makers
and employers participating in the program must focus on company leasing bicycle adoption
drivers in order to motivate employees to display more sustainable commute-to-work behavior.
In particular, the implementation and promotion of company-bicycle leasing programs may
help countries with a high car-dependency to enhance cycling as a mode of transport in order
to reach their environmental goals and to contribute to the Sustainable Development Goals
brought forward by the United Nations.
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Appendix A: Semi-structured interview guides

Interviews with employer representatives

1.
2.
3.

4.

10.

11.

12.

13.

14.

In which department do you work and what position do you hold there?

Why did you become the contact person for company-leasing bicycles in your company?
Since when do you offer company-leasing bicycles to your employees and how many
bicycles have been leased until today?

Can you please explain the decision-making process for the adoption of company-leasing
bicycles in your company? How did the topic come up, which company departments were
involved in the decision-making process and how long did this process take?

For what reasons do you offer your employees company-leasing bicycles? What were the
main motives for the adoption of the program?

Did you hope for certain effects on your employees and your company through the adoption
of company-leasing bicycles. Can you see any positive effects today?

Did the management see potential problems and difficulties regarding the adoption of
company-leasing bicycles in your company during the decision-process?

Has the adoption of company-leasing bicycles caused any problems, difficulties or other
negative effects for, or on, your company?

Is the bicycle-leasing program integrated into any existing business strategies of your
company, such as sustainability management, health management or mobility
management?

How did you promote the bicycle-leasing program to your employees during the launch
period and how do you promote the program today?

Do you communicate the program also to the outside world, for example via your webpage,
press releases or mention in job interviews?

Is there an active exchange or communication process with employees who adopted a
company-leasing bicycle?

Does your company offer cycling facilities, such as showers, bicycle racks or charging
stations for e-bike batteries for bicycle commuters? Has there been any special investment
in cycling facilities triggered by the adoption of company-leasing bicycles?

Has there been any other changes in your company triggered by the adoption of company-
leasing bicycles, for example in the personnel or organizational area, or in daily working
processes of certain departments?

Interviews with employees

aprwNPE

o

10.
11.

12.

13.

In which department do you work and what position do you hold there?

For how long have you had a company-leasing bicycle?

Why and how did you become aware of the bicycle-leasing program?

How did you find out about how the bicycle-leasing program works?

Did you exchange with colleagues about the program before you signed the contract? If
yes, what were the topics?

Have you had any direct contact or communication with the leasing provider? If yes, what
were the topics?

In the decision-making process, did you see any possible problems or difficulties that might
be associated with the purchase of a company-leasing bicycle?

For what reasons did you decide to lease a company bicycle?

Did you own a bicycle before you leased a company bicycle? How many bicycles do you
have besides the company-leasing bicycle?

Did you want to buy a new bicycle anyway, independently of the bicycle-leasing program?
How often have you cycled both for private trips and to get to work, before you leased a
company bicycle?

Has your mobility behavior changed both for private trips and to get to work, since you
have leased a company bicycle?

Does your company advertise the bicycle-leasing program to employees? If yes, to what
extent?
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14. Does your company offer cycling facilities, such as showers, bicycle racks or charging
stations for e-bike batteries for bicycle commuters? Are you aware of any special
investment in cycling facilities since the bicycle-leasing program was adopted in your
company?

15. Are you aware of any other changes in your company since the bicycle-leasing program
was adopted in your company? If yes, to what extent precisely?

16. How far do you live from your place of work?
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ARTICLE INFO ABSTRACT
Kepuworde Since 2012, when changes in German tax baw were made, the purchases of tax-subsidized
Ferceived innovation characteristics company-leasing bicycles {including s-pedelecs and electrically assigted bicycles) have increased

Diffusion of Innovations Theary in Germany. However, it is largely unknown what factors determine whether employers and

Active transperiation employess adopt the bicycle-leasing program or not. In the case study, the authors analyoed

Commuting by bike relevant documents as well as interviewed 22 emplover representatives and 22 employess and
amalyzed their responses (o explore both the sdoption drivers and barriers. Informexd by Diffusion
of Innovations Theory, categories of perceived innovation characteristics as well as categories
that go beyond this conceptualization were identified. In particular, the study explored various
facets in relation to relative sdvantage and complexity, providing insights into how benefit-and-
cost trade-offs determine the perosived value of the concept as well as how difficulties in usability
may either postpone or hinder the adoption of the concept. Categories relating fo compatibility,
trialability, amd observability as well as additional categories such as involvement of key sta-
keholders (employer and employee kevel) and seasomality (employee level) were explored. The
case study derives several policy and managerial implications that should help promete the
anlirptinn of comppany-bicycle easing Woydles in pasticubar aod cycling a3 @ aeans of aclive
transpartation in general,

1. Introduction

Since cycling is a sustainable way of traveling and a factor contributing to an active and healthy lifestyle (Hendriksen et al., 2010,
Humphreys et al., 2013; Martin et al., 2014; Mytton et al., 2016; Schneider, 2016), transportation policy makers are interested in
promoting cycling to waork in countries around the world. In Germany, for about 49%% of the employees, the distance from people's
home to their work is less than ten kilometers (Wingerter, 2014). If there is an appropriate infrastructure for cycling, such distance is
considered acceptable for commuting to work by bicycle (lacono et al, 2008).

Various policy tools (eg., improvements in bicycle infrastrucoure and communication campaigns) have attempted to make more
German residents prefer the bicycle to the car to commute to work. The tools have increased the use of bicycle in varous cities, such
as Munich and Berlin (Lanzendorf and Busch-Geertsema, 2014; Wingerter, 2014). However, the car still remains the most popular
maode of transport to commute and only 9% of German employees cycle to work — a relatively low number compared to 26% bicyele
commuters in the Netherlands (Haubold, 2014; Wingerter, 2014). Thus, there is some potential to increase bicyele commuting in
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Germany, & historically car-dominated country.

In 2012, politicians changed the German tax law through expanding the so-called “company-car privilege” so it would apply 1o
bicycles (including s-pedelecs and electrically assisted bicycles [e-bikes]) (BMF, 2012; Wesp, 2015). Since then, German companies
can participate in the bicycle-leasing program that allows their employees to purchase bicycles’ for both business and private use ata
cheaper price (compared to 8 non-tax-subsidized purchase of a bicycle that is made outside of the program). The number of com-
panies offering and employees participating in the company-bicycle leasing program has grown since 2012 However, despite the fact
that the bicycle-leasing program aims to generate a win-win effect for all employers and employees, adoption rates vary substantially
between and within companies (DPA, 2017). Some companies are reluctant to adopt the program, while others embrace it; the same
is true for employees.

To date, it remains largely unknown what factors determine whether companies or employees adopt the bicycle-leasing program
or not. This study therefore aims to explore the adoption drivers and barriers of the German bicycle-leasing program at both the
organizational level (ie., from the perspective of employers) and the individual level (ie., from the perspective of employees).

Research on the adoption of the German bicycle-leasing program is relevant for two reasons: (1) to inform policy makers and
companies about drivers and barriers at both the organizational and the individual level so that they can act in more sustainable ways
(e.g., reduce smiszions from commuting employess) and develop target-group specific programa: (2) to help German employees lead
a healthier lifestyle and help reduce the impact on the environment by commuting to work by bicycle; this can be done by promoting
drivers and reducing barriers.

Informed by the present research, German policy makers may promote drivers and reduce barriers to reach the goal of 15% of
trips done by bicycle (as opposed to 9% observed in 2016) until 2020. This would be in accordance with the goal set by the German
Mational Cyeling Plan (2013-2020), introduced by the Federal Ministry of Transport, Building, and Urban Development (FMTBUD,
2012). Policy makers in other countries may also use the findings of the study to increase cycling levels. In sum, the findings should
help the working society achieve sustainability goals by informing relevant stakeholders about how the employees’ commuting
behaviors can be changed toward the use of bicycles as a means of active as well as sustainable transportation (and sway from high-
emission commuting behaviors with few health and environmental benefits).

The paper is structured as follows. First, an overview of the German company-bicycle leasing program is provided. Then the
theoretical background, lending to Hogers' (2003) Dittugion of Innovations (DO} Theory, as well &2 an overview of the results ot
previous studies are provided. The methods and results of & case study are presented that generated data from documents as well as
interviews with German employers and employees. Next, the study discusses the results of the empirical work and outlines how
stakeholders can influence the adoption process of the bicycle-leasing program. The study concludes by discussing the limitations of
the research and providing directions for future research.

2. The German rax-subsidized company-bicycle leasing program

2 1. Bockground of the concept

The idea of rewarding sustainable commuting behavior (here, cycling) through favorable tax treatment is gaining popularity in
Europe. In recent years, different countries have introduced tax breaks for cycling-to-work programs, or extended existing ones. The
policy instruments that are used to promote cycling to work differ berween European countries. Belgium and France, for example,
have infroduced a tax-free reimbursement scheme based on the kilometers cycled to and from work, while Ireland, Luxembourg, and
the United Kingdom offer tax benefits to companies that provide bicycles to their employees (Haubold, 2004; Haubold, 2017).

In Movember 2012, a fiscal reform was introduced in Germany. The so-called 1% tax rule that applies to company-leased cars (1%
of the list price per month) was applied o bicycles, s-pedelecs, and e-bikes (BMF, 2012). The rise of the German tax-subsidized
company-bicycle leasing program resulted from the fiscal adjustment made by federal state tax authorities (BME, 20127, A network of
companies and associations of the bicycle industry (e.g., German Cyclist’s Association [ADFC] and JobRad) has worked towards the
implementation of the fiscal reform between 2008 and 201 2. After the German Federal Council rejected an initial amendment on July
06, 2012 (Bundesrat, 200 2; Sdirig, 2012), the finance ministers of the federal states passed a retroactive decree on the equal treatment
of company-leasing bicyeles and company-leasing cars on October 23, 2012 (EMF, 2012). To facilitate the evaluation of the noncash
benefit from the leasing of company bicycles, the highest tax authorities of the federal states in Germany issued, with the approval of
the Federal Ministry of Finance, identical decrees to set average values in accordance with the German income tax law (Deutscher
Bundestag, 2013), The development of the program was therefore not a policy-led outceme of politicians’ intentions o promote
cyeling to work, but the result of tax amendments that were made in Germany. As a result, various companies and employees adopted
the program.

The program works as follows: Companies sign a contract with a leasing provider. Then, their employees are allowed to select a
bicycle from a participating bicycle shop. The invoice is sent to the leasing providers first, which in turmn send the invoice for the
leasing installments to the respective employers. Since the lease payment is deducted from the employees’ monthly gross salary,
taxable income decreases. Employees can save up to 40% compared to a regular bicycle purchase. The possible savings from the lease
depend on income level, tax class, and tax-exempt amount of the employees. Those with e highest tax burden tend to benefit most.
Employees can use the bicycle both for commuting to work and for private purposes (Wesp, 2015]. At the end of the 36-month lease

10 what tsllovws, s-pedelars and e-mkes are meludesd wisen “heyeles” are roferned B
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period, employees can purchase the bicycle for the residual value. The program leads to maximum savings when employees lease
expensive bicycles (ADFC, 2017). This might be one reason why about half of the employees who participated in the program
purchased s-pedelecs and e-bikes (DPA, 2017). In total, until summer 2017, about 200,000 employees have leased bicycles via the
program (DEA, 2017). Also, several leaging providers appeared on the market between 2012 and today. The market leader in the
company-leasing bicycle sector, JobRad, has more than 7500 company customers, which in tum offer the possibility to participate in
the program to about 1.5 million employees within these companies (JobRad, 2018)

Leasing providers emphasize the win-win sitwation for both employers and employees. The possible advantages can be cost
savings for employers and employees, employer branding, high employee satisfaction and employee commitment, and better em-
ployee health (e.g., CXWA, 2011 for the UK; JobRad, 2017 for Germany). However, there are also some disadvantages. First, not all
employees are eligible to lease bicycles. German companies do not offer the participation in the program to employees who are in
training, employees with fixed-term contracts, and employees who will retire within 36 months, for example. Also, due to tariff
regulations, civil servants and public servants are not allowed to participate in the program in Germany (BSW, 2017). Second, there is
some legal uncertainty, because German lawmakers have not finally determined allowances for the residual value of leasing bicycles
at the end of the leasing period at the time when the present study was conducted (Wehl, 2016). If there are discrepancies berween
use-in-practice and legal regulations, additional costs or burdens may incur. These uncertainties can be a barrier to the participation
in the program.

22 Diffusion of Innovations Theory as a theoretical frame for exploring adoption drivers and barriers of the program

Rogers” (2003) concept of MO is a well-established theory that explains the adoption and diffusion of innovations in a variety of
research fields, such as transportation and eco-innovations. The theory can be used to study the adoption of innovations at both the
organizational level and the individual level. The theory is grounded in sociology and takes into sccount various socio-cultural
factors, such as social networks, coltural values, practices, and beliefs. According to Rogers (2003, p. 12), an innovation is “an idea,
practice, or project that is perceived as new by an individual or ether unit of adeption”. An innovation may have been invenied some
time ago, but if individuals or organizations perceive it as new, it is still considered an nnovation. According to Hogers (2003),
adoption represents the “full use of an innovation as the best course of action available™ (p. 177). The adoption process can be divided
into five stages: knowledge, persuasion, decision, implementation, and confirmation (Rogers, 2003). Applied to the context of the
present research, the adoption of the company-bicycle leazing program can be assumed when a company takes part and implements
the program for the first time (i.e., the organizational level). The adoption (i.e., purchase and use) of company-leased bicycles by
employees can be assumed when an employee purchases and uses a bicycle via the program but has not participated in the program
{or a similar program) before (i.e., the individual level).

Rogers (2003) proposed five characteristics that determine the adoption of innovations: (1) relative advantage, (2) compatibility,
(3) complexity, (4) trialability, and (5) observability. Between 49% and 87% of the variance in the rate of adoption of innovations can
be explained by the five characteristics (Rogers, 2003; Sahin and Rogers, 2006). In what follows, each of the five characteristics are
briefly explained.

First, relative advantage is “the degree to which an innowvation is perceived as being better than the idea it supersedes™ (Rogers,
2003, p. 229). The variable refers to the expected benefits and costs of an innovation. In the present context, it includes aspects such
as economic profitability, low initial cost, an increase or a decrease in comfort, social prestige, and savings in time and effort (Rogers,
2003). In the context of cyeling to work, health benefits have been identified (Andersen et al, 2000). Even though some of the
previous studies on company-bicycle leasing programs have made references to health aspects and other aspects such as saving
money and saving time (e.g., Avineri and Steven, 2011; C2WA, 2011, 2013; Caulfield and Leahy, 2011; Clarke et al., 201 4), they have
not been contextualized as relative advantage drivers of the adoption of the company-bicycle leasing program.

Second, compatibility is “the degree to which an innovation is perceived as consistent with the existing values, past experiences,
and needs of potential adopters” (Rogers, 2003, p. 15). A highly compatible innovation is more certain to adopters, shows greater fit
to a person's situation, and is perceived as more familiar. Previous research that has applied the DOI Theory to cycling as a means of
active ransportation showed that compatibility is perceived as highest in the later stages of Rogers’ adoption process (Mehme et al.,
2016). This indicates that learning and identification processes take place. To date, however, no studies have been published in the
area of the adoption of the company-bicycle leasing program that describe the different facets that compatibility has, and what their
relevance is.

Third, complexity is “the degree to which an innovation is perceived as relatively difficult to understand and use” (Rogers, 2003,
. 150 While sme ideas vend o bee olbvious i e aoderstanding Gfor adopters, othess are ool The fonoes facilitae, wlieneas dee
latter hinder adoption. Therefore, Rogers (2003) suggested that the degree of complexity of an innovation is negatively related to the
rate of adoption. As for compatibility, the authors of the present study are not aware of any studies in the area of company-bicycle
leasing programs that referved to the construct.

Fourth, trialability is “the degree to which an innovation may be experimented with on a limited basis” (Rogers, 2003, p. 16} In
general, Innovatons that can be tested before a purchase 8 made are adopted more quickly than innovarlons thar cannor. As the
possibility of personal testing can reduce uncertainty about an innovation, the trialability is supposed to be positively related to the
rate of adoprion. The present smudy therefore considers 1t as a relevant characrerlstie, which has not been explored from the per-
spective of the adoption of company-bicycle leasing programs yet.

L-:lnl‘]y, nbuarunl:dﬂty can ba dafinad “as tha dﬂgm to which tha remlte of an innovaton are visibla to othoers" {Iteﬂan, 3004, p-
16). The variahle is positively related to the adoption rate. While some ideas are easily observed and communicated to people, others
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are more difficult to observe or describe. To date, there is no research on the role of observability for the adoption of the company-
bicycle leasing program. The present study considers observability as another potential adoption driver.

Other studies mentioned potential facets of the five characteristics deseribed above (either referring to alternative theories or
without reference to Rogers’ DOI Theory) in the context of the literature on the adoption of bicycles. Previous siudies have considered
the adoption of bicycle sharing programs (e.g., Bachand-Marleau et al., 2012; Hazen et al., 2015; Munkdcsy, 2017; Parkes et al.,
2012} and factors influencing the adoption of e-bikes (e.g., Astegiano et al., 2015; Dill and Rose, 2012; Fyhri and Feamnley, 200 5;
Johnson and Rose, 2015; Jones et al., 2016; Langford, 2013; Lee et al., 2015; Ling et al., 2017; MacArthur et al., 2014; Plazier et al.,
2017, Popovich et al., 2014; Rose, 2012; Seebaver, 2015; Waolf and Seebaver, 201 4). To the knowledge of the authors of the present
study, however, there are no studies that have appeared in the area of the company-bicycle leaging program that referred to all of the
five characteristics of the DOl Theory.

Table 1 provides an overview of the literature and highlights those smdies that particularly considered bicycle-lessing programs
(zee Motes in Table 1). As the present study investigates the drivers and barriers of the adoption of company-leasing bicycles at the
organizational and the employee levels, Table 1 refers to both levels. At the organizational level, the study investigates the drivers
(barriers) that promote (or delay and hinder) the adoption of the bicycle-leasing program. At the individual level, the study in-
vestigates the drivers and barriers that make employees lease and use (or delay and not lease and not use) bicycles wia the program.
Since e-bikes are often leased wvia the program, Table 1 also summarizes the drivers and barriers that have been identified for the
adoption of e-bikes.

As Table 1 shows, the organizational level of adoption has largely been neglected in the previous studies, with one notable
exception (C2WA, 2011), which is a self-report. Also, the previous studies remain partially silent on what factors hinder the adoption
of leasing bicycles (see right column in Table 1) For example, little is known about the role of low (or high) trialability and low (or
high) observability within the context of adopting the bicycle-leasing programs at the individual level The present study aims to
partially fill this void and aims to explore the adoption drivers and barriers of the German bicycle-leasing program at both the
organizational level and the individual level. In what follows, the methodological procedure of the smdy is described.

3. Methods

3.1. Case study approach

Caze study methodology was used to get insights into the adoption drivers and barriers of the German company-bicycle leasing
program. It is used to obtain an in-depth understanding of phenomena or processes in real-world experiences and where it is believed
that contextual conditions are highly pertinent (¥in, 2018). This is the case in the present study. A case smudy methodology is
appropriate when the investigators have minimal or no control over the behavior of the research participants, and when the study
fiscuses on contemporary events (Yin, 2018). This is also the case in the present study. Thus, the single case study approach was
deemed appropriate to provide answers to the research questions.

Dme to the exploratory nature of the research questions, a qualitative case study design was chosen for the study. Qualitative case
studies emphasize lived experiences and interrelations between actors in relation to a phenomenon (Yin, 2015), whereas gquantitative
case siudies focus on the identification of trends in amtitudes and opinions of a population, as well as testing relationships between
variables (Creswell and Creswell, 2001 7). Since the present study sought to explore decisions that result from lived experiences as well
as decisions from multiple stakeholders, a qualitative approach was deemed to serve the purpose of the study.

The exploratory case study approach is particularly helpful when a recearch topic is relatively new. or when the topic suffers from
o sliortoge of ifoemuetion oo Hesstoee (7, 2008, wlicls is tee cwse i O stody, e eere s oo seientie lieroieee oo dee Geonon
company-bicycle leasing program. Multiple sources of evidence were used in this case study to increase the quality, accuracy, and
confidence in the study's findings. The combination of document analysis and interview analysis (using both company representatives
and employees a5 informants) in a single case study helps increase the understanding of stakeholders' diverse lived experiences. It
allows to gain deep insights, taking into account differing perspectives and behaviors through triangulation; this should increase the
credibility of the research findings (Yin, 2018}

3.2 Document analysis

The accessible information on the German company-bicyele leasing program was subjected to a document analysis (Silverman,
2001). Via a document analysis, data are extracted to increase one's understanding as well as to explore meanings and purposes. The
data are often used as background material in qualitative research designs (Corbin and Strawss, 2008; Rapley, 2007). The analysis
provides a better understanding of the development of the company-bicycle leasing program (against the background of policy
making), how the program works, and what arguments are used to promote adoption and reduce barriers to adoption.

The first step of the analysis was to identify relevant documents. They were identified via searching the homepages of the most
important stakeholders of the program (governmental organizations, providers, and associations). Also, online press releases that
forused on the program were searched. Additional material was collected using electronic search engines (Google and Google
Scholar, OPAC, and ScienceDirect). The following search terms were used: “bicylee™ (or “bike™) was connected with [AND) “com-
pany” (or “firm”, “employer”, “leasing”, “tax", “fiscal”). The hits were saved, screened, and selected for an in-depth investigation
(according to their relevance). The documents were then reviewed for citations and additional references. The following thirteen
documents provided the data for the document analysis: press release of the German Cyclists Association (ADFC, 2017), report of a
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Civil Servants Association (BSW, 2017), paper on orders of the highest tax authorities of the federal states (BMF, 2012), minutes of
plenary proceedings of the Federal Council of Germany (Bundesrat, 2012), questions and answers provided by the German Federal
Government (Deutscher Bundestag, 20013), press release of the German Press Agency (DPA, 2017), two press releases of the market
leader in the company-bicycle leasing market (JobRad, 2017, 2018), and five articles (ACE, 2016; Firlus, 2018; Sorig, 200 2; Wehl,
2016; Wesp, 2015). These documents were read and examined to identify key themes (thematic analysis) related to the adoption
drivers and borrers of the pany bleyele leasing progrom ot both the employer and employee lewel.

3.3, Informants during inferviews

Beside the document analysis, personal interviews were conducted to enrich the understanding as well as triangulate the results of
the document analysis. The present smudy combined the purposeful sampling technique with convenience sampling to take into
account the peculiarities of the setting that was considered in the study (Koerber and McMichael, 2008; Patton, 2014). At the
organizational level, the authors collaborated with the market leader in the company-leasing bicycle sector to receive information
about companies that have already adopted the program, taking into account companies from different industries, of different
organizational size, and with different past cycling-to-work cultures (in particolar as regards their past means to promote cycling).

After the different companies were identified, the authors of the siudy contacted their representatives (who were key decision-
mabkers in regard to the bicyele leasing program), made appointments for intervicws with them, and interviewed the informants until
saturation was reached. The informants included 13 men and 9 women from 21 companies. In the case of one company (no. 17; see
Table 2), two interviews were conducted, one with a member of the work council and one with the head of the human resources
department. Both were responsible for the adoption of the bicycle-leasing program in their company. The interviews with the 22 firm
representatives lasted between 18 and 44 min and were conducted at the informants’ place of waork.

At the individual level, company-bicycle users were selected hased on the principle of purposeful random sampling (Patton,
2014). The population of the employees who participated in the company-bicycle leasing program was identified with the help of the
leasing agency (who has all the information because they make and store the leasing contracts) and the companies that took part in
the interviews (as described above). Both gave their informed consent and the research was conducted in agreement with customer
data management regulatione and market resoarch ctandards. Informante were then contacted and, if they agresd to participate in the
study, interviewed. More informants were contacted until saturation was reached. The informants included 17 men and 5 women
between the ages of 31 and 61 years. The interviews with the employees lasted between 12 and 33 min and took place at informants'
preferred location, that is, either at their homes or at their workplace.

Tables 2 and 2 give an overview of the companies and employees who took part in the study. All interviews were held between
Movember 2016 and March 2017. An interview guide with a set of 14 semi-structured questions for firm representatives and 16 semi-
structured questions for company-bicycle users was developed (Appendix). The interview questions were open-ended and inter-
viewers were able to prompt respondents for more information about specific issues that were mentioned. Semi-structured interviews
were conducted to keep the interviews focused and facilitate cross-case analysis (Carson et al., 2001) but also to provide data
collection flexibility to allow the researchers room to explore new and relevant issues that emerged during the interview (Pope and
Mays, 2006). The interview guide was designed to capiure the context, content, and process regarding the adoption of company-
bicycles and focused on the drivers and barriers. Semi-structured interviews with 20-30 informants as for the present study allowed
rich and in-depth data collection according to (Bowen, 2008) and (Morse, 2000).

With the concurrent data collection and data analysis approach, data saturation (the point in data collection and analysis where
no new ideas emerge; Guest et al., 2006) was subsequently checked and achieved during content analysis after 22 informants from
companies and 22 informants in their role as employees had been interviewed.

All informants gave their informed consent for participation in the study. With their permission, audio recordings were made of
all interviews, which were then transcribed and paraphrased before the abstracted text was reduced to categories. Then, relevant
parts of the interviews were translated from German into English. A native speaker checked the content of the translation (back-and-
forth method). For confidentiality reasons, employees were given fctitious names.

3.4. Data analysis of the interviews

The study used content analysis procedures (Mayring, 2000) to inductively code information provided in the interviews; the
information coding process is crucial to the analysis (Hsieh and Shannon, 2005; Mayring, 2014). The inductive procedure was
considered to be appropriate as there are no existing conceptualizations of the facets of the perceived innovation characteristics
beside Hogers' (2003) general conceprualization into the following five components: relative advantage, compatibility, complexity,
trialability, and observability. The QCAmap software (Mayring and Fenzl, 2013), which aims to standardize rule-guided qualitative
categorization, was used to support the coding and the analysis.

The analysis began by extracting, sighting, and carefully reading the text. In the second step, the transcribed material was
organized into meaningful coding units using an inductive open coding approach. Codes emerged as the reading of the text pro-
gressed. The aim of categorizing inductively is to classify data as belonging to a particular group (Elo and Kyngas, 2008), here to
driver and barrier facets within the five perceived innovation characteristics that may determine the adoption of the company-bicycle
leaszing program. Tha coded contant unite coneist of 25 subcategories (six main categorias) at the crganizational lavel and 21 sub-
categories (seven main categories) at the individual level. To obtain a further categorization and abstraction into 8 concepiual model
(Elo and Eyngiz, 2008), the subeategaries (they are later called “facets”, see pesults) were grouped into the five perceived innovation
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characteristics, where possible, and complemented by additional inductively coded main categories, they are called “adoption de-
terminants”, see results). All subcategories and main categories emerged from the data and were defined by the authors.

Two coders performed the coding; inter-rater reliability was excellent with Cohen's & = (L84, After completing the coding and
grouping, the two coders engaged in an iterative process to further elucidate the meaning of the identified subcategories and the
relationships between them. The final interpretation of the findings, as presented in this manuscript, emerged through active dis-
cussion among the co-authors.

4. Results

In both the documents and interviews, a number of different facets of the drivers and barriers were mentioned at the organi-
zational and individual level. The induetive coding initially explored the meaning of the facets, followed by the relation to the five
perceived innovation characteristics. In the document analysis, the following adoption drivers (or barriers) were coded: employee
health, employee satisfaction, employes commitment, employer branding, environmental benefit, no extra costs, reduction of parking
problems, decrease in traffic safety, time investment, complex tax laws, dealing with differences in employees' eligibility, and un-
foregeen financial burden (organizational level); as well as healthand environmental benefits; mobility, monetary savings, possibility
to lease more than one bicycle, and loss of social security contributions (individual level).

In what follows, the results that emerged from the interviews are provided. They provide rich insights into the adoption drivers
and barriers. The results from interviews with the company representatives are presented first. Then, insights into the perspective of
the employees are provided. Links between document and interview data coding are outlined.

4.1. Dvivers and barriers af the organizafiona level
Tables 4-7 provide an overview of the different facets that were identified in the data, and their relation to the adoption de-

terminants. Eight different facets of relative advantage drivers were mentioned in the interviews; three additional facets were
identified as barriers and may thus be considered as a relative disadvantage (Table 4). The eight driving facets are the following:

Table 4
Adoption drivers and barriers of company-leased bicycles in relation to relative asdvantage st the organtzational level.
Facet (characrenisne] Example statement
Rebaitve advanmoge
Employes health “wie believe thar exercise is good for our people.” (Company 17) “Health aspects were the main motive for the

implementation (...} that actually appeared to be tnee (...). Last year, we did a study on absentesism and saw that the so-
called JobRad wsers have about a third fewer days off than the rest of the saff.” (Company 15)

Employes satisfaction “We are a very employee-friendly company and try to have as many benefits as possible for the employess (...) just as
another measure to make our people happy.” (Company 5]

Employes commitment “For us, this also means an instrument for employee ¢ * [Com] 3) “We have a strong orientation toward
i sing the i af our employees in owur corg culture (... And that's how | would see it.” (Company 19)

Employer branding “The second mobive was ) employer b ling, to malke comy {..) attractive a5 an employer brand and alss to show
applicants (...} daing. hing for its employees.” (Comp 15) “When it comes to recruiting specialized szaff (...) you put

all the aspects an the mble. (...) one or two colleagues (...) explicitly asked for it [the bicycle-leasing program] when they
were hired * {Company 19)

Bobility “The main mative is actually that many of our employees visit families in the urban or waorking area (... Thus, they are
traveling a lot And then we thought about it, you could do that just in the urban area, ir's also wonderful with the bile and it
affers many advantages. Therefore, the company had already partlally focused on the bike idea through the type of wark of
our employess [...] many actnsally use it for their trips during working howrs.” (Company 9)

Environmental benefit “We have been EMAS-certified since 2008, and with EMAS you have to analyze your environmental aspects and thar's where
it turmed owt [...) that iransportation, business travels, and commauting account for almast half of our carbon footprint.®
{Company 100 “At that time, | think it [the bicycle-leasing program] was very much a matter of pure sustainability. (...) hey,
that's a great topic to save carbon dioxide.” {(Company 20)

Do exira cosis “{...Jif there are po costs mvolbved, then you can doe " (Company 1) “0f cowrse, we took cane that there are no exira costs.”
{Company 5) “(-..) and there are no costs invodved, that's the advantags * (Company 12)

Reduction of parking problems “t started with the fact that we had a relocation (...). We had about 900 parking spaces in the old building and in the new
ane, anly 360 parking spaces. MNow, we have rested a large outdoos parking lot with abowt 500 parking spaces. And this
parking lot is anly avadlable for five years and then it is over, Le within five years, we have to get the staff into developing
alicnsatives i e car” (Conpany 13)

Relsitve disadveniage

Lack of proof of evidence “This is a kind of small experimental object, you know. Well do it and then we'll have a look, how it is accepted and what
effects we get.” (Company 7) “We s2id in terms of maney, it should be plus minus zero in hope of achieving positive effects
{...) and let's see what kind of effects we get.” (Company 17)

Decrease in craffic safery “HOmE from the board said then, oh, thar's too dangerous now. After all, the risk of accidents
increases when we have e-bikes when they nsh throwgh the mraffic at 25 or 30km per howr * {Company 13) %) and road
safety. That was briefly discussed in advance, nding a bike in traffic {...) we thought abowt that.* (Company 8)

Time investment “[-..)y whenever there is something special, when an employee has a claim we have o care about, that costs ime of course.”
{Company 1711 have to follow wp with my human respurces direcior if we advertise again. Becasse there is some work to be
done for ie.” (Company 14)
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Table 5
Adoption drivers and barriers of company -leased bicycles in relation to compatibility at the organizational level.
Facet [characrensiic) Example statement
High compatibiling
High fir with existing values “We live and breathe sports (-..0." (Company 10) “We want o continees to pramote cur three main areas of

High fit with past measures to promoie
eycling

High fir with daily work routine

Low fit with daily work routine

acrivities, quality leadership, top employer, and ploneer in environmental prodection. And, of course, it [the
bicydle-leasing program] fits very well with this concept and with achieving these goals.” (Company 21)
“Reganding the topic of bicycle commuting, 1 think there is nothing that we have not already implemented. Yes,
we have showers, we have changing rooms, we have illeminated, centrally boomted and sasily accessible bicyds
parking spaces protecied from raim and with lockers, we have free charging stations for e-bike batieries [...) we
have a bleycle workshop, we have a bicycle tube machine.” (Company 10) “We are also ADFC centified, for the
second time now {-..). And therefore, we must have a special number of bicycle racks on site. S0, we are already
suppaonting and promaoting the cyelists and that was, of course, anather opportunity.” (Company 11)

“R's just a sideline. That has to rum next to all the other work. In the beginning, it took & bit langer, but
meanwhile, we got 30 bicycles, so it's a routine pow. ™ (Company 14) “This is an estahblished proces. We tried o
jput an FALD document on the Server bo answer mast gy There are reft it the bilke dealers and there
are references to JobRad where you can also inguire. 5o, from mow on, our effort actually approaches zero.”
{Company 13)

“f...J it peally adds up. We, in the human resounces department, have to deal with it (... ) we do mot bire people o
do it (... We therefore really try to keep the worklboad low.” (Company 17). “Right now, we have mare than
&00 hikes in total and you can't just handle them additionally (-..) you need to install new processes.” {Company
17]

Table &

Adoption barriers of company-leaged bicycles in relation o complexity at the organizational level.

Facet (characrensic)

Example stabement

Complex tax lows

“We then regulated the taation with the @x office, but that was not so easy.” (Company 4) “Ves, the
residual value problem is there. To say that the bike has a higher value afterwards than it actually costs.
The residual value paid by the people is t=n percent. But achsally, the biles has at least o valee of 300 And
then the guestion, what does it mean? Is this just a hidden installment purchase? And if it was a hidden
imstmllment purchase, the deduction from the gross salary is not possible. And that's the difficulry. Then
the whale thing is taxable and therefore not profitable anymore regarding the tax advantages. So, this

tax prohlem remains * (Company 19)

Difficulties in handling unforeseen changes in work “...) and also, wage garnishmena against employess was a specific topic (... or continuation of payment

Ccontracts

Difficulties in handling of bicyde thefts

Dealing with differences in employess' eligibility

Investment in complex bicyele infrastructure

nesded

Difficulties in estimating fshere workload of saff

fior employess who are absent. These were the only topics that gave us quite a headache and where we
bhad to look for solutions.” (Company 15) “What gave us quite a headache was what we should do when
an employes beaves the company before the beasing contract ends, for whatever reason () how dio we
deal with it* (Company 11)

“At the beginning, we also felt quite sncertain abowt the topic of thefis. Because if there are a lot of
them, our insurance premium would probably go up.® (Company 15 “And, of course, there is much
ok ta da if there d2 3 theft.” [Company 18)

“The biggest problem is actually that we have no apening clause in our labor agresment and only the
empiloyess who have an above the general pay scale allowance or are non-ardf employess who can
apply deferred compensation benefit from the social insurance. That's the biggest hurdle.” (Company 14)
“The biggest problem we've stumbled wpon is that we have employess on fixed-term contracts. How 1o
commundeate the offer, that they have no Aght to order a bike.” (Company 11)

“When we moved ino the mew building, there were priorities, of course, and the bicycle siorage room
wiats not one of the top priorities. It was just a big empty room and there was slight anger. Meanwhile, the
wihale thing is developing. We now have four bike racks and a drying area for dothing and so an. But
that was important, otherwise the staff is quite dissatisfied.” (Company 13) “We wanted to make it
pertect {-..) and immediately bought a charging tower to charge the batteries with such a chip cand (...
This thing was a bad invesment from the beginning, it never really worked. In the meantime, we do pot
havwe it any more, we charge the batteries guite normally at the socket. (...) it cost us oaly dme, money,
and nerves at the end (...). Since anly ane type of rechargeable battery fits, if somebody has a different
brand, then it dosc not work.* (Company 10}

“Snembling blocks were, let me say, from the point of view of our buman rescurces department, oh, how
much work it [the bicycle-leasing program) s (... But looking back, we see that it was not 50 bad. But
there were reservations.” (Company 17) “We cannot yet assess bow the process execution will be
managed after three years and what 1o expect then. The model has been introduced for 18 months.™

(Company 20

employes health; employee satisfaction; employee commitment; employer branding; mobility (meaning that employees become more
maobile); environmental benefit (meaning that the environmental dimension of sustainability is promoted); no extra costs; and re-
duction of parking problems. These findings coincide with the seven drivers at organizational level investigated in the previous
document analysis. Only the facet mobility was not mentioned in the documenis. The barriers are the following: lack of proof of
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Table 7

Adoption drivers of company-leased hicyeles in relation to trialability, observability, and stakeholder involvement at the organizational level
Chamcteristic Facet Example statement
Trialabdlity Possibility to have atestnan “We stanted about two and a half years ago with the prototype and it has proven successful.

And then we called for proposals.” (Company 21) “They decided oo test it with two employess
first, to be able to estimate a bit bow much work it would actually mean and bow exactly it
woould waork.” (Florian)

Observability Companies as rale models Seekers: “In the end, we have heard of human from ather I who
alse hawe JobRad (... We tried 1o talk to other companies who already implemented it, (...}
teow doess it work? (... ) what JobRad or any other tells, is it with your

experience as company? (...) and then (...} we decided that we (...} want 1o starc” (Company
17} Givers: “(...) and we went public, there were many reponts in the kool press. And a lot of
companies asked u= abowt It [blcyeleJeasing program), there were a lat of calls from other
companies. And meamwhile, we have noticed that many other companies in the region alsa
offer the concept.” (Company 15)

Involvement of key Strong support by decision- “The human resources manager and alse a member of the management board are enchusiastic

stakeholders miakers cychists. And that's how they stumbled on the topic and got some information abour it~
(Company 18] “1 thought about who 1 can win over far it [company bicycle-leasing program].
[...) I thought about i, where do | find fellow combatanis for the cause. And there was one
calleague in the buman resowrces department who loves cycling. And it was an impartant
podnt when 1 won him over for the topic. You bave to work sirategically. * (Company 12) *Our
boss is very environmentally-friendly and for such things, it's easy to win him over.”
(Company 4] “We discussed this with our managing director (-..) and be is a passicnate cyclist
himself and he said nght away, yes, we do it (Company 3)
Strong suppart by work “The basic idea, the inenton and the persistent demand for it actually came from the wark
council council, which in hindsight was alo really positive, because in the end the employes

representatives were the ones who pushed this forward (... All the consulting service in
advance or the concheion of contracts was done by the work council * (Company 17) “We
agresd wpon our own bike policy with our social partners and the work council.” (Company
)

evidence; decrease in traffic safery; and time investment. Only the facet lack of proof of evidence was not mentioned in the docu-
ments. Omne sample statement from the documents is the following: “Security concerns regarding company bicycles are voiced. In fact,
thie higher speeds af a-hikes or infavarahle wearther ran lead tn accidents ™ [ACF, 20118

With regard to compatibility, the inductive coding revealed high compatibility facets with values, past activities in the area of the
promotion of cycling, and past work routines. Table 5 shows the following four facets: high fit with existing values, high fit with past
measures to promote cyeling, and high fit with daily work routine (three drivers) and low fit with daily work routine (one barrier).
Sample statements that were mentioned in the interviews are presented in Table 5. With regard to companies’ measures to encourage
cyeling to work, some of the informants stated that their company had already promoted cycling to work before the leasing program
started. Other companies already had facilities such as showers, bicycle racks, and lockers that could be used by bicycle commuters.
Two companies have received the “bicycle-friendly employer” certificate from the ADFC (iLe., the German Cyclists Association),
signaling above-average commitment to, and offers for, cyclists. Howewver, the low fit with daily work routine means that partici-
pation in the program leads to additional work that needs to be newly structured and organized. Some informants complained about
this, but none of the companies has created a dedicated job for the bicycle-leasing program, an indicator that the participation may
have increased the workload on the current staff.

Table & summarizas the coding results with ragard to complaxity. The adoption determinant includes barricrs anly. Tha following
facets were coded: complex tax laws, difficulties in handling unforeseen changes in work contracts, difficulties in handling bicycle
thefts, dealing with differences in employees’ eligibility, investment in complex bicycle infrastructure needed, and difficulties in
ectimating future staff workload. In particular, German tax laws were perceived to be complex, which was ales emphasized ac an
important potential barrier in various sources of the document analysis: “The actual fiscal risk of contract design s overlooked by
many employers. This may turn the company bicyele into a tax rap (...). The risk of additional tax charge exists for the entire lease
period.” [Wehl, 2016) Furthermore, special cases relating to company bicycles can hinder or at least delay the implementation of the
program. For example, companies worry about bicycle accidents, thefts, and employees with wage gamishment, sick leave, and
termination of employment before the leasing runs out. Companies with labor agreements often have to negotiate with the trade
unions in order to reach a consent for the employees to lease a company bicycle. Developing additional complex bicycle infrastructure
(e.g., installing showers where there is no easy access to water) can be a hindering factor for adopting the bicycle-leasing program.
The interviews showed that the investrment in cycling facilities lag behind the demands of commuters in some companies (Table 2).
Special cases and potential expenditures such as investment in bicycle infrastructure coincide with unforeseen financial burden for
companies, a barrier detected in the document analysis. “For companies, costs are incurred for administration and employee re-
muneration.” (Firlus, 2018) Also, statements of firm representatives indicated that some company representatives find it difficult o
validly forecast the workload that is associated with the implementation of the program because of the complexity of the topic and to
handle differences in employee's eligibility to lease a company bicycle (the latter is in line with findings from the document analysis).
The document analysis revealed the following statement: “Since 2012, bicycles have been equated with company cars in the private
seCtor - not 50 in public service. The labor agreement with employees in the public service does not yet provide this possibility (...).
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Table &
Adeption drivers and barriers of company-leased bicycles in relation to relative advantage at the individual level.
Facet [characrensic) Example stabement
Relative advannage
Health “1 theoughit an e-bike was the best aliernative, the healthiest alternative (..) for me.* (Birte) (... ) | want
to leave the car at home to do something for my health.” (Uwe)
Bobiliry “1 cycle far leisure but not regularly (...L But now with the new trekking bike (...) | am riding 1o the

iy or go shopping (... I just leave the car at home.” (Faul) “So, | have I5 km to work (...} that was
previcusly mot doable with the cld bike (...} | do that from time to dme to go o work by bike (..) that
has already changed. Well, bet's say, any visits you normally did by car, 10km away, [ do it all with my
e-bike now, of course.” (Erich) “We live in a hilly area and do not cycle so musch in the mountains. And
with the e-bike, it's no problem at 2ll nosw. Since then, you ride on rowtes that you would mot ctherwise.
¥ou ride more often (-..) longer distances [...) just hop oo your bicycle in the evening and go
shopping.” (Iegrid)

Mometary savings “lam in tax class five, which saves me 28%, that is quite a bit. Well, others do not save that much, but
with tax class five, it's a lot. And then the bike costs you less than i vou buy it directly. And a you pay
it in 36 monthly leasing installments, then you don't even feel that you pay so much for the bike.”
(Limscla)

Purchase for a family member or friend “There is the opportunity to get ane for the spouse, which means for the two of us. | have leased oo
pedelecs, twa e-bilees (). That was & very important argument for me, yes.” [Tom) “1 ordered one for
my wife, an e-hike, and you know, now I can nde with her at eye level {..). Because | have o nommal
bike and | leased an e-bike for my wife and throwgh this, it is easier now to ride together.” (Nils)

Rebative dis
Mo availability of the desired bicyele in participadng “Faor me, | do not consider it [bo lease a company bicyele] (... We bave found a small dealer in Austria
bicyce shops [...) whi has a bike (...) that weighs cnly 15 kilos, not 25. Bt unfortunately, it's in Austria and they

are probably not part of the JobRad dealers (-..)." (Oata) “1 would have lked io have a different bike
than the o | got, but unfortunately (...) not every bike shop participates.™ {Martin)

The necessary change of law, however, takes fime." [(BSW, 2017)

Tahle 7 summarizes the results with regard to trialability and observability, which include one facet each. Involvement of key
stakeholders (referring to both decision-makers and work council) is another adoption determinant. The possibility to have a test run
was a driver (and relates substantively to the complexity adoption determinants, as shown in the statements in Table 6). Also, during
the innovation-decision process, companies seek to gather information from best- and worst-practice examples in order to reduce
uncertainty. In particular, company representatives find it helpful to talk to other company representatives who have already set up
the company-bicycle leasing program.

According to Hogers (2003), attitudes of organizational decision-makers are likely to mediate the relationships berween the hve
perceived innovation characteristics and the adoption decision. The statements made by the informants reveal that it was important
to win one or several key persons with decision-making authority for the program. The management board and the department of
human respurces seem to be of particular importance. The work council can play an important role in the program in various ways
too. Since its goal is to represent employees” interests, they devote their time to discuss the pros and cons of the program. Some
informants emphasized that, in their company, the work council is responsible for all the communication, advertising, and consulting
with respect to the program.

To conclude, the results on the drivers and barriers at the organizational level indicated 15 facets that drive adoption and 10
facets that can delay or hinder adoption. In what follows, the study presents the results of the coding at the individual level.

4.2 Dvivers and barriers at the employee level

Tables 8-11 provide an overview of the different facets that were identified in the data, and their relation to the adoption
determinants. There were four different facets of relative advantage drivers that were mentioned in the interviews: one facet was
identified as a barrier (Table 8). The drivers are the following: health; mobility; monetary savings; and purchase for a family member
or friend. They are congruent with results of the document analysis (e.g., monetary savings indicated by Jobrad (2017 “Your newly
waon freadom on two wheels has not only environmental and health benefits, but also financial benefits: the company bicyele is taxed

Table ©
Adoption drivers of company-leased bicycles in relation to compatibility at the individiual level.

Facet Example statement

High fit with past cycling bebavior “I have always ridden a bicyele. 1 (...) bought it through JobRad. (Birte) “I have already been cycling with an e-hike for
thee last four years, to get oo work and for private trips.® (Maria) “I used to go o work from time to time with my normal
hike in the past™ (Tom)

High fit with bicycle-related needs “I knew already that I wanted to buy a bike.” (Franz) “I would have bought a new one anyway, because the range of the
old one was ot encugh anvmare {1 (ngod “1 wanted to buy siusch a bike appway and that's why it came at the dght
time " [Peter)
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Table 10
Adoption drivers and barriers of company-leased bicycles in relation to complexity at the individual bevel.
Facei [charocreristic] Example statement
High complexity
Difficultizs in the understanding of the program “Then | asked a bit about the conditions, additional costs and such things or what it means far my

wage or the topic of insurance, | have asked susch things in the in-house payroll office. | didn’t Fully
undersiand the whole program.© (Karsten) “We had o spend some time to understand this
cancept.” (Geerhuard)

Complexity of commuting to wark by bicycle because of a “{-..] Our cycling infrastnscture (...} | am skeptical toward this, becawse riding sisch an expensive

lack of infrastruchare bilke, I do not want to leave it outside while working eight howrs, even if you siore it safely. And

there isn't any possibility to ke a shower before or after work. And charging stations, as you
might know them from other companies, do not exist here.” (Dieter] <(...) inside the building, we
definitely nesd adjustments to mest the nesds of the oyclist's logisties chain, starting when a
cyclist enters the building and ending up in a completely different place in the building, but not
with his cycling dothes, but with his business chothes (...). And thar's a challenge that's not that
ey [Feter]

Poor information provision about the program “There wasn't really much | got from my company, and yeah, | would have liked a bit more
informiation.” (Erich) “There's an intranet site just on the homepage, and it sadd that there's
JobRad right now and so an, but great advertising is not going on now.” (Mantin) “We are a
suhsidiary (...) that has not been passed on to us, not from the human resowrces department, pure
word-of-mouth (. 1.° (Fawl)

Poor suppart by the employer “My arder was rejected in the first instamce, without comment, without reason, point (...] 1 guess
probably 50% have received a rejection (...) and then, of course, | immediately called Leaserad
(...} amd they did nodt know the reason for it (-..)L The reason was probably the same as with me,
the persanned number. We have nwo personnel numbers {..) and [ checked it 1 have also indicated

the wrong personnel number {...) The company’s support wasn't very good ™ (Paul)

Lo
Good handling of the program to i phoy “That was all very dearly formulated and also the whole process was very simple (....) that went
understanding throwgh the buman resources department (...) and went off withoui problems.” (Birte) “With the
webpage of JobRad {...) it wasn't a problem at all. Everything was well expladned, that was all
very clear.” (Andreas) “You just have to use the caleulator, look if it's worth it and then vou lock
for a bike and ihai's it {...) | did pot find it difficul.” {Mariin)
Provisian of good bleyele commusting infrastructure “1 got access to the showers, it was offered to me o use it after cycling (...). And we also have a

bicycle cage, a lockable one, and there are individual boxes, bike boxes. | have one mow. You can
rent them and there is cnly space for one bike.” (Binte) “There was a quite good upgrade of biks
racks, such bike rcks, where you can chain your bike io it, because of the insurance. 5o, this
installation was a good improvement.” (Karsten)

Good indormation provision about the program “(...J and [ went on this pladorm and had a lock at a pearby bicycle dealer and then selected one
and with this activity, let me say, my interest was arowsed (...) and there was a cost caloulator on
the platform, what do 1| bave 1o pay for the bike for a certadn price? This made sense to me, what
do 1 bave to pay for the bile? (... ). | prefer o pay 57 eurcs per month compared to 2,400 eunos in
cash (...). It became very interesting for me and 1 sadd, yes, 1 think abowt it™ (Paul)
"Ennum.mund.:atlnnmeﬂ:u.z\e:41.‘1.uc|-nush.|l|ds|:...]1ru:\arn.l:\.1l|1l,I mestings [...) e-mail, Yammer [.__) e-
bike providers have been invited (...). There is also a motice board in owr house with contact
persons who can be contacted at any tme.” (Peter) *5o, the first time | heard about it was on an
infrrmiation day. Bicycle dealers came to our company and then someone from JobRad came and
showed bow the concept worked. ™ [Erila)

Good support by the employer “Since introducing JobRad, the company has crganized several things (...). S0, a lot of different
actions (... And all that was positive.” (Ingo) “We have a department in the company that takes
care of it, of cocupational safety and also of JobRad. And 1 inquired there abowt the program,
aboun echniml questions, like whars the bea engine, the besr brand. 1he adwvice was quine

helpfisl.* (T

according to the 1% rule™). If the desired bicycle is not available in the participating bicycle shops, adoption is hindered (barrier).
Environmental benefit a5 a driver and loss of social security contributions as a barrier (as found in the document analysis) were not
mentioned by the informants. In the data, some interactions between these determinants and the activities that were implemented by
the companies were identified. Table & deceribes thece interactions by presenting sample statements from employers when they
referred to the drivers and barriers at the individual level.

Thirteen employees stated that there was a change in their mobility behavior after they had adopted a company-leasing bicycle
(Table 3). The interviews with these informants indicate that the number of trips and/or the distance of the wips increased after the
adoption of the progam. Some informants used their bicycle for new and different ravel purpesss. Some informants substituted car
trips, especially when adopting an e-bike. These findings complement the findings reported in Table 8.

Five companies offered their employees additional financial support (Table 2). They either provided a monetary contribution to
the installment or paid the insurance. The subsidization increases the attractiveness of the financial incentive of participation, as
stated by the following company representatives: “What we do - and this is also a financial benefit to the employee - is that we pay the
theft insurance for the employee, so it's the cost of this theft insurance.” (Company 13) Another company connects the financial
incentive to performances in cycling to work: “If an employee cormmutes to work at least 0 working days a year, then he or she gets a
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Table 11

Adoption drivers of company-leased bicycles in relation o trialability, observability, and stakeholder involvement at the individual level.
Chamcierisiic Facei Example statement
Trialabdliry Possibdlity 1o have a test ride “I went to my bike dealer (...). I just wanced to look what he goo there. 1 was not sure if [

would take an e-bike (...} and there, 1 have to admit, there was an e-bike in such ndee
enbors that convinced me (...). Then | tried it out, up the mountain (...}, so [ took iL”
{Erika) “1 took an e-bike, because | tested an e-hike a few months ago. And then 1 knew, [
want to get an e-bike and the leasing program was the opporianicy.” (Peter)
Observability Colleagues as role models “I've seen it with colleagues of mine who told me abouwt it, the program (...) and then, [
alzo exchanged for the purchase of e-bikes and checked their bikes, got advice on the
engine and all that.® (Gerhard) *(_..) so many bikes aroend, so many people who ride a
bike 1o work, especially bst summer.” (Ingrid)
Involvement of ley Colleague influencers “(...) advertising (...) generally nothing at all from my employer. That's pure word-of.
stakeholders maowth (... We are a subsidiary (-..) that has mot been passed on o us, not from the
human resources department, pure ward-ofmowth () [ am also quite communicatve. [
sadd, guys, if you order, then please (...} and that got around quickly.* (Paul] “That was
announced once and got around by word-of-mouth.” {Ingrid)
Support via collaboration of “We even had fobRad days in Frankfurt, many people got there. There were people from
imvolved companies the local environmental office in Frankfurt, There were representatives from JobBad
who presented the fnancing. There were bike dealers who showed their bikes, e-bikes
and snaff. That was in Seprember, 2 lot of promotion was going on there.” (Ono)

subsgidy of EUR 35 per month (...) believe me, people find it out through word-of-mouth. There is a real competition among the
employees about who cycles more (... who has signed up for the subsidization; and that is controlled by the employees themselves
{...). At the end of the year, you have to enter the number of your trips and this is posted on the intranet, who has the most trips and
who has the most kilometers (...} and the winner can cycle for free for a year." (Company 4)

The company representatives also realized that employees appreciate the fact that they can get more than only one bicycle:
“About 40 people at our location have three or four bikes. So, we are fully aware of the fact that cycling is also a partnesship activity.”
(Company 17) “Most of them really fully utilized the option to lease three bikes, for their families, or if they were single, they leased
for their brother or neighbor or someone else.” (Company 18)

One hindering program participation factor is the occasional limited availability of desired bicycles. Bicycles can only be ordered
from dealers that have a cooperation agreement with the employer’s leasing provider. If some employees cannot get the desired
bicycles, they do not participate in the program, sccording to some informants.

Compatibility perceptions (Table 9) relate to two facets: high fit with past eycling behavior and high fit with bicyele-related needs.
WValues as facet of compatibility according to Rogers [2003) were not mentioned by individuals. None of the informants mentioned the
lack of compatibility as a barrier. Table 9 summarizes the findings and provides some sample statements.

Complexity perceptions at the individual level refer to difficulties in the understanding of the program, complexity of commuting
to work by bicycle because of a lack of infrastructure (including fear of theft of the bicycle), poor information provision about the
program, and poor support by the employer (four facets that delay or hinder adoption; Table 10). However, other statements revealed
how the reduction of complexity can drive adoption: opposites were coded as drivers. For example, installing lockable bike boxes on-
site can provide theft protection. After they had adopted the program, ten companies felt pressure to develop new or additional
bicycle facilities for their employees (Table 2). Thus, a change in infrastructure may be necessary to leverage the program.

Interestingly, adding the company representatives’ perspective to these findings, the provision of little information is sometimes
intended by the company, as revealed in the following statement of a representative: “We were careful with regards to advertising for
the offer and waited to see how everything developed.” (Company 3) This indicates that some companies were hesitant to promaote
the concept because the consequences could not be fully evaluated (see Table 4 in relation to relative disadvantages from the
employers' perspective). Howewver, others mentioned the following: “OF course, it [the bicycle-leasing program] goes over the work
council, we hear a lot about that. And they talked about it in the last staff meeting, it's great.” (Company 19) If communication is
facilitated during events such as staff mestings, the concept is typically pramoted well. Thus, there is some varianee with regard to
the efforts that companies put into communication with employees and promotion of the concept.

Tahble 11 summarizes the results with regard to trialability and observability, which include one facet each. Involvement of key
stakeholders (referring to both colleagues and collaborating cornpanies) is another adoption determinant.

Seweral representatives from companies also highlighted the relevance of trials. One example is the following: “The start was in
the context of a big health day (...) a regional bicycle dealer was also on board (...) and test rides could be earried out. Leaserad sent
an employee who helped us with the marketing and informed the staff (...). We thought (...) that we could get ten bicycles to our staff
in the first year, but that accelerated very quickly in the following weeks after the health day. In the first year, we already had about
90 leasing bicycles.” (Company 15)

S0me representatives from companies also reported that visibility of company-leasing bicycles ar the workplace amracrs the
attention of employees and can hence promote the program. The following statements highlight the observability as an adoption
determinant at the individual level: “And when you ask how we communicate this today, we do not really need to communicate it.
The people who do it, who participate, make other people envious with their bike and that's actually the main source of information
that goes on today. What a great bike, it feels good. What do | have to do to get one?” (Company 19) Furthermore, role models were
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identified to be relevant: “Then the role model effect of the management and executives (...) is really important. (...) all four
members of the management really constantly cycle to work. (...) that has an incredible signaling effect and also the middle man-
agement, many of them joined (...) of course that's another motivating factor.” (Company 10) “He [a company bicycle user] certainly
weighed over 100 kilos and he lost quite a bit. And then, that was the idea, how to win those colleagues where you do not really
expect it. And [ said to him, write a short report, a short interview in our company magazine. (...). That worked really well, to win
such people over as an ambassador.” (Company 12) Also, the relevance of colleagues as influencers has been mentioned: “(...) they
talked about it, where did you buy your bike, that's great, and so on.” (Company 4) Thus, there are some important interactions
between the perception of the company representatives and the (potential) adopters at the employese level.

The involvement of, and collaboration berween, stakeholders is highly relevant, according to some company representatives:
“Omce a year, we organize a health marketplace, where all internal and external health service providers present themselves. And |
regularly have colleagues from JobRad here and also from a bike shop, who provide test bikes, so that the topic is in the mind of our
employees. And in the spring we organize it again.” (Company 12)

This leads us to another adoption determinant, namely seasonal effects: adoption was reported to be more likely in spring
(towards summer time) than in auumn (towards winter time). This is reflected in the following statements: “25km (...). I do it
[ryeling th work] when it's warmer " (Rirte) “Ves, | nsed it [rompany hicyele] already () when it was reasonahly warmer ®
(Andreas) “Well, I'll buy a second JobRad soon, in the spring.” (Ingo) This is supported by a statement from a company re-
presentative: “Some people said, ok, it's autumn now, we don't do it now. We will do it next spring.” (Company 14) Seasonality is thus
considered an adoption determinant at the individual level (with spring [towards summer time] as driving facet and autumn [towards
winter time] as hindering facet).

To conclude on the drivers and barriers at the individual level, the results indicated 15 facets that drive adoption and =ix facets
that delayed or hindered adoption. Fig. 1 provides an overview of the findings.
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5. Discussion

The purpose of the study was to explore the drivers and barriers of the adoption of the German bicyele-leasing program from the
perspective of German employers and employees. The results of the case study showed that there are different facets that drive and
that can delay or hinder adoption. These facets can be related to the following determinants at both the organizational and the
individual level: relative advantage, compatibility, complexity, trialability, observability, and involvement of key stakeholders. At the
individual level, seasonal effects were explored further with spring (towards summer time) as a driver and awtumn (towards winter
time) as barrier. According to interviews with informants, the adoption of the program led to changes in how companies promoted
cycling within their company and in the mobility behaviors of employees (in both commuting to work and private life).

The study contributes to the scientific literature in four ways. First, the study is the first one to systematically explore the facets
that drive, delay, or hinder the adoption of bicycle-leasing programs at the organizational level (employers). Second, the study
complements previous studies that were conducted in the area of employee adoption of bicycle-leasing programs that have taken a
quantitative approach in the sense that it proposes several facets that have been neglected so far. Third, the smdy contributes to the
DOl Theory when applied to the adoption of means of active transportation in the sense that additional adoption determinants are
proposed. Lastly, the study provides first insights into the German company-bicycle leasing program and its potential effects, a
relevant topic in a country that is historically connected with the car industry and that has frequently violated pro-environmental
standards in the past, such as urban air pollution standards - violations that might be reduced in magnitude and frequency via cyeling.
In what follows next, these contributions are described in more detail.

First, previous studies have remained largely silent about what factors influence the adoption of bicycle-leasing programs at the
organizational level. A study conducted by the CXWA (2011) found that companies adopt the program for three reasons: employee
health, employee engagement, and lower carbon footprint. However, the methodology of the study remains unclear und no other
factors were mentioned, which is surprising given that both actual and anticipated costs were found to inhibit the adoption of
innovations (e.g., Damanpour and Schneider, 2009, 2006, Frambach and Schillewaert, 2002). The results of the present study
supported the existence of the three facets of relative advantage that were addressed in the smudy by the C2ZWA (2011), but in addition
to previous research found that costs as well as other employee-related attributes (satisfaction, mobility) and company-related at-
tributes (branding, reduction of parking problems) matter. Furthermore, compatibility, complexity, trialability, observability, and
involvement of key stakeholders were identified as additional determinants of the adoption - factors that the study conducted by the
C2WA (2011) neglected. In particular, actual and anticipated additional workload was a topic that was often addressed in the
interviews and that is reflected in various relative (dis)advantage and (high or low) complexity facets.

Second, the study complements previous studies in the area of employee adoption of bicycle-leasing programs that have taken a
quantitative approach in the sense that it proposes several facets that have not been considered to date. C2WA's (2011) survey of
employees in the United Kingdom found that health benefits (including increased fitness, weight loss, and improved mental health,
well-being, and happiness) as well as financial savings and emission reduction made employees participate in the program. The
results of the present study revealed deeper insights into the perceived characteristics that likely influence the adoption of the
German company-bicycle leasing program than both C2WA (2011) and the study conducted by Caulfield and Leahy (2011), which
conceptualized health, cost saving, time saving, convenience, flexibility, safety, and emission reduction motives (these factors mostly
relate to relative advantage). It is not surprising that the C2WA (which has a genuine interest in promoting the program) did not take
into account any barriers in their survey. The present study partially fills this void that is also prevalent in other studies (C2WA, 2013,
Caulfield and Leahy, 2011) and considers barriers in addition to drivers. The results also complement the financial and cost-benefit
analysis conducted by Clarke et al. (2014), who did not consider the effects of multiple bicycle purchases or employer branding as an
economic benefit, for example.

Third, the study contributes to D] Theory when applied to the adoption of active transportation means. In particular, Mehme
et al.’s (2016) sudy is limited to compatibility as one of the five perceived innovation characteristics only. They conceptualized
comparibility as a variable that includes the enjoyment of riding a bicycle, the physical fitness of people, safery along commuring
routes, and what type of person someone is (“] am not the kind of person that rides a bike for transportation” was the item for the
latter facet). In the present case study, two components were identified: high fit with past cycling behavior and high fit with bicycle-
related needs. Although enjoyment might be relevant, it provides some benefit to individuals and can likely be classified as a relative
advantage facet. (The higher enjoyment of riding the car instead of riding the bicycle is a relative disadvantage.) The same argument
can be made for traffic safety. Physical fitness was treated a2 a desirable outesme that iz beneficial to individuals in the prezent study
when they ride their bicycle.

Besides compatibility, the five factors of relative advantage, complexity, trialability, observability, and involvement of key sta-
kehaolders were identified in the present study at both levels. Thus, while it appears that Rogers" (2003) DOI Theory might be useful
fior studying the adoption of the company-bicycle leasing program, the study proposes to add the invelvement of key stakeholders 1o
Rogers' (2003) characteristics. Although it does not relate to the innovation itself, but to the companies behind the innovation, the
results on this particular dimension provide suggestive evidence that adoption might be more likely if the various stakeholders work
together to set up and run the company-bicycle leasing program. As this category was coded for both the organizational level and the
individual level, the variable might be of relevance at both levels. The importance of winning key stakeholders is supported by the
literature, as effective advocacy is a crucial part of efforts to increase active transportation to work (Richards et al., 2010)

Also, the results of the present study suggest that the promotion of a driving facet of an adoption determinant may not be the same
as the prevention of a hindering facet of an adoption determinant. For example, cost aspects were mentioned as a driver at the
organizational level, while time aspects were seen as barriers. Ontologically, the innovation adoption literature has discussed about

254

63



& Synek, J. Koenigsorfer Transportation Besearch Part A 117 (2078) Z33-260

whether adoption and rejection determinants are conceprually different or not (e.g., Mabih et al., 1997). The results support Gatignon
and Robertson's (1989) perspective that the determinants can be concepially different bath with regard to their substantive meaning
and with regard to their potential influence on adoption decisions.

Lastly, the study provides first insights into the company-bicycle leasing program as it is set up in Germany. The results indicate
that adopting a company-leasing bicycle might lead to a change in the mobility behaviors in the sense of a more active and sus-
tainable transport lifestyle (i.e., an increase in the number of cycling trips and their distance, the usage of bicycles for new and
different travel purposes, and the substiution of car trips). This is in accordance with findings from the e-bike literature (e.g., Fyhri
and Fearnley, 2015, for increased number of trips and their distance; Johnson and Rose, 2015; Popovich et al, 2014, for the
substitution of car trips) and studies on bicycle-leasing programs (e.g., Caulfield and Leahy, 2011; Clarke et al., 2014, for increased
cycling levels). At the moment, active transportation is a relevant topic in Germany, because cities have frequently violated pro-
environmental standards in the past, such as air pollution levels (which, for some indicators, are even allowed to be higher in the EU
compared to the WHO's recormmendation; Eddy, 2018; EU, 2008; WHO, 2006) and there is political and legal pressure to counteract
this trend. Aspects that are peculiar to Germany relate to German tax laws, the strong influence of the work council (if present),
compatibility concerns because of the prominence and emotional connection of German residents to their cars, and the strong
influence of car industry lobbyists, among others. The authors of the present study are not aware of any studies that have assessed
whether, and when, the concept of the company-bicycle leasing program is adopted by German employers or employees, and whether
the adoption leads individuals to change their mobility patterns. The present study partially hlls this vold in research by interviewing
44 German stakeholders in this area and analyzing thirteen relevant documents.

6. Managerial and policy implications

The study provides several managerial and policy implications. First, the siudy informs companies and policy makers abaout
drivers and barriers at both the organizational and the individual level so that they can act in more sustainable ways (e.g., reduce
emissions from commuting employees) and develop target-group specific programs. The most positive environmental effects should
occur when commuters switch from the use of cars to the use of active transportation (e.g., walking, biking) (CZWA, 2011; Clarke
et al, 2014). Leasing companies as well as policy makers can develop target-group specific programs and target particularly those
companies that may be interested in the promotion of sustainability in their company (because of an environmental strategy or high
emissions, for example); target those companies that may be interested in employer branding (because of challenges in recruiting
persunmeel, for exaple]; or targed tose companies thal may be inerested i increasing dee Dealile staius of deein employees (Decause
of high rates of absentesism and presenteeism, for example). Also, within companies that are already participating in the program,
target-group specific programs can be realized by incentivizing employees who are mostly driven by financial savings via campaigns
that highlight or extend financial benefits (e.g., savings when a bicycle is leased [vs. purchased outside the program)] can be cal-
culated online, additional savings when another bicycle for a family member or friend is purchased are outlined, savings of ex-
penditure on gas when the car is left at home can be calculated online); convincing employees who mention concems about the high
complexity of the program via campaigns that increase ease of use of the program (e.g., informing via the intranet, providing personal
support, installing bicycle-friendly infrastructure); promoting the concept by allowing collaborations between stakeholders de-
pending on the needs of the employees (e.g., including bicycle shops that offer many e-bikes if this is desired, including specialty bike
shops if this is desired, allowing leasing companies to explain the program during important meetings with staff).

Second, the list of facets that drive, delay, or hinder adoption should help companies identify relevant drivers and barriers, and
promote drivers and reduce barriers accordingly. It is important that the companies take into account all characteristics that were
identified when they promote the concept, and their various facets: relative advantage, compatibility, complexity, trialability, ob-
servability, and involvement of key stakeholders. Although the present research did not have the purpose to indicate which factors
are more important and which are less important for the adoption of a leasing bicycle, greatest facet variance was found for relative
advantage and complexity. In particular, benefit-and-cost trade-offs (savings seemed to be most important here) determine the
perceived value of the concept. Difficulties in usability may make employees either postpone or hinder the adoption of the concept.
Low complexity drives adoption. In accordance with the positive relationship between trip-end facilities and bicycle commuting
found in the literature (Buehler, 2012; Heinen et al., 2010), the present study's results indicate the imporance of investment in
bicycle facilities by companies, particularly in regard to providing safe parking and charging facilities for e-bikes. The need for such
investment is also created due to the high proportion of e-bikes in the leasing market. Overall, the means identified in the present
study that reduce complexity might be important to increase the adoption rate inside companies. Then, more German employees
attracted to the program may increase their health and may promote the environment by commuting to work by bicycle. The
company may benefit from the campaign too, because health is related to higher productivity (e.g., Collins et al., 2005; Zhang et al.,
2011). Other benefits may add to this (see above).

Third, the peculiarities of the German program are the specification of the leasing contracts and the German tax law. Here, a clear
communication and explanation of the leasing concept and a simple outline of the tax law can be recommended. Leasing providers
should explain the legal regulations in detail to companies and provide assistance with emerging questions and problems. The
reduction of uncertainty to lower the perceived complexity was the adoption determinant that provided the richest information in the
interviews on facets, beside relative advantage and compatibility. Thus, German leasing companies may particularly take into ac-
count these three aspects when they want to promaote the concept to potential customers. German employees may be better able to
estimate the tax savings when they adopt the concept.

Fourth, one important policy implication of the results of the present study is that fiscal incentives, such as Germany's company-
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bicycle leasing program, might be effective in increasing cycling levels. The monetary savings appeared to be a crucial driver for
employees’ participation in the program. This is an important message to policy-makers in countries with ongoing discussions on
monetary incentives for cycling and especially for subsidizing the purchases of e-bikes on a national level. Austria, for example, is one
of the few countries with a national subsidy program for e-bikes purchased by companies, local authorities as well as non-profit and
religious organizations, besides numerous local incentive programs (BEMNT, 2018). It is among the countries with the highest pur-
chases ot e-bikes per capita in HEurope (Haubold, 2016).

In Germany, bicycle associations have so far unsuceessfully demanded a national purchase premiuom for e-bikes, and the re-
commendation by the German Federal Couneil to consider the introduction of purchase premiums not only for e-cars, but also for e-
bikes, has not been considered in the white paper on the creation of a national regulation to promote electric mobility (Bundesrat,
2016). This seems surprising, as in 2015, the German government has introduced generous financial incentives to encourage in-
dividuals to purchase e-cars (EUR 4000 for buying a new e-car and EUR 3000 for a hybrid car). Yet the aim of the Transport Ministry
to reach an adoption of one million cars onte Germany’s streets by 2020 seems almost impossible to reach with less than 100,000
electric cars sold by January 2018 (Deutscher Bundestag, 2018). At the same time, e-bikes were widely adopted despite the absence
of public subsidies. In 2017, approximately 3.5 million e-bikes are in use in Germany with a market share of 19% of all bicycles (Z1V,
2018).

To conclude, one may assume that fiscal incentives, when complemented by companies” investments in bicycle infrastructure
(e.g., secure bicycle parking spaces and charging stations for e-bike batteries), increase adoption rates of company-leasing bicycles.
Subsidies and monetary incentives provided by the companies provide further financial benefits. The collaboration with the com-
panies’ work council and other stakeholders may be one strategy to increase the adoption rates further.

7. Limitations and outlook

This research is not free of limitations. First, the study used purposive sampling for the recruitment of interviewees and has a
selection bias toward company-bicycle program adopters. This procedure was chosen because of the complexity of the particular
program. Companies or employees who have not experienced the complexity may not be able to provide a5 many details on the facets
as found in the study. Future studies might use a comparative design and compare the perspective of adopters and non adopters
(potentially referring to different stages of the adoption process) on adoption determinants and facets. Compatibility, for example,
was not mentioned as barrier of company-leased bicycle adoption in the study, whereas for non-adopters who are used to commute by
car, a lack of compatibility with past commuting behavior could emerge as a hindering factor. Future studies may also consider the
different stages of the adoption process beginning with awareness of the program to the full use of the program when smudying
differences between companies or employees,

Second, since the main goal of the siudy was to explore adoption determinants (and not to generalize the findings), the samples
that were considered in the study are not representative. Thus, the results of this research do not reflect the views of all program
participants. Also, no generalization can be made about the importance of the different determinants and facets. Future studies might
airn to find out which one of the determinants or facets predicts adoption (or rejection) of the program best, both at the organizational
and the individual level. The diffusion of the program might alse be a dependent wvariable of interest to both researchers and
practitioners.

Future smudies can bulld upon the study's contexmalization and may refer o the DOI Theory o study the adoprion of the
company-bicycle leasing program. Survey and observational research should be employed to find out about success factors (and
barriers), how adoption or diffusion develops over time, as well as what the effects of the participation in the program on trans-
portation choices are, potentially depending on different policy implementation or adherence. Such work would provide novel
insights into the behavioral effects of the adoption of the company-bicycle leasing program.

Third, the leasing company that collaborated with the authors of the present study to get insights into companies’ perspectives is
the market leader in the company-bicycle leasing market. It is desirable that future studies consider competitors too, because there
might be inherent differences in management processes, such as customer support, marketing, and provision of additional services
(e.g., organization of a health fair). The present case study does not reflect the variance in these features between different leasing
companies. Still, the procedure followed in the present study serves its purpose because many of the contextual settings that de-
termine perceptions and potential outcomes can be assumed not to vary among different companies depending on the leasing
company they collaborate with (e.2., German tax lawe, employee health management afforts in campanies, and the importanes of
health and active transportation as a general concept).

8. Conclusion

The present case study provides insights into adoption drivers and barriers of the German company-bicycle leasing program by
exploring categories at both the organizational level and the individual level. It showed that there are various determinants at both
the organizational and the individual level: relative advantage, compatibility, complexity, trialability, observability, and involvement
of key stakeholders, as well as their counterparts (barriers and drivers, respectively). At the individueal level, seasonal effects were
explored further with spring (towards summer time) as a driver and autumn (towards winter time) as barrier. According to interviews
with informants, the adoption of the program led to changes in how companies promoted cycling within their company and to
changes in the mobility behaviors of their employees (when commuting to work and/or in their private life). As positive health and
environmental effects stemming from such programs likely depend on policy implementation, future research is needed to assess the
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interrelationship berween different policy instruments and actual behavioral variables that indicate transportation choices further, be
it related to non-electronic bicycles or e-bikes.
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Appendix A. Semi-structured interview guides

Interviews with employer representatives

5

6.

1. In which department do you work and what position do you hold there?

2. Why did you become the contact person for company-leasing bicycles in your company?

3.

4. Can you please explain the decision-making process for the adoption of company-leasing bicycles in your company? How did the

Since when do you offer company-leasing bicycles to your employees and how many bicycles have been leased until today?

topic come up, which company departments were involved in the decision-making process and how long did this process take?
For what reasons do you offer your employees company-leasing bicycles? What were the main motives for the adoption of the
program?

Did you hope for certain effects on your employees and your company through the adoption of company-leasing bicycles? Can
you see any positive effects today?

. Did management see potential problems and difficulties regarding the adoption of company-leasing bicycles in your company

during the decision-process?

. Has the adoption of company-leasing bicycles caused any problems, difficulties or other negative effects for, or on, your com-

pany?

. Ig the bicycle-leasing program integrated into amy existing business strategies of your company, such as sustainability man-

agement, health management or mobility managerment?

. How did you promote the bicycle-leasing program to your employees during the launch period and how do you promote the

program today?

. Do you communicate the program to the outside world as well (for example, via your webpage, press releases or mention in job

interviews)?

. Is there an active exchange or communicaton process with employees who adopred a company-leasing bicycle?
. Does your company offer eycling facilities, such as showers, bicycle racks or charging stations for e-bike batteries for bicycle

commuters? Has there been any special investment in cycling facilities triggered by the adoption of company-leasing bicycles?

. Have there been any other changes in your company triggered by the adoption of company-leasing bicycles, for example in the

personnel or organizational area, or in daily working processes of certain departments?

Interviews with employees

"

1. In which department do you work and what position do you hold there?
2. For how long have you had a company-leasing bicycle®

3. Why and how did you become aware of the bicycle-leasing program?

4.
H
[
7

How did you find out about how the bicycle-leasing program works?

. Did you exchange opinions with colleagues about the program before you signed the contract? If so, what were the topics?
. Have you had any direct contact or communication with the leasing provider? If 5o, what were the topics?
. In the decision-making process, did you see any possible problems or difficulties that might be associated with the purchase of a

company-leasing bicycle?
For what reasone did you decide to lease a company bicycla?

9. Did you own a bicycle before you leased a company bicycle? How many bicycles do you have besides the company-leasing

bicyele?

. Did you want to buy a new bicycle anyway, independently of the bicycle-leasing program?

. How often have you eycled both for private trips and to get to work, before you leased a company bicycle?

. Has your mobility behavior changed both for private trips and to get to work since you have leased & company bicycle?

. Does your company advertise the bicycle-leasing program to employees? If so, to what extent?

. Does your company offer cycling facilities, such as showers, bicyele racks or charging stations for e-bike batteries for bicycle

commuters? Are you aware of any special investment in cycling facilities since the bicycle-leasing program was adopted in your
company?

. Are yau aware of any ether changes in your company sines the bicycle-leasing pregram was adepted in your company? If 52, 1o
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what extent precisely?
16. How far do you live from your place of work?
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Keywords Introduction: C y-bicycle leasing prog: aim to pr ployees' health via the ad-
Active transportation vancement of cydmg to work. To date, however, emp-ncal evidence for the effects of partici-
Active commuting pation in such programs is weak. This is also true for the German program. Theprsentuudy
Cyeling o work aims to assess the relationship between the five perceived i ion ch d by
WelbdnJgA 2 the Diffusion of Innovations Theory and the T | g bicycle i b:hmior of
Diffusian of innovatians theary German employees as well as thelr physical and mental wdlbang Furthermore, the study aims
to find out whether the i h istics relan: to changes in commuting behavior, and
hether these changes have a positive effect on employees’ physical and mental wellbeing.
Methods: Perceived innovation characleriniu, physical activity, and health levels of 462 em-
ployees from 62 panies were d in a two-wave longitudinal stidy. The second wave
took place 40 days after the first wave. Path analyses were used for hypmhw testing,
Resultss The results showed that compatibility (but not relati low ¢ I
trialability, and observability) measured in the ﬁm wave had a positive unpnd on cyclmg lo
work (in minutes cycled per day), which in tum i d physical and 1 wellbeing (all
three variables were self-rep that were d in lhesamndwa\'e). There were no sig-
nificant relationships using change scores for both the mediator and the health outcomes.
Conclusions: The findings indicate that the use of company leasing bicycles relates pasitively with
physical and mental wellbeing. Compatibility is a significant determinant of active commuting,
suggesting that ives should end the perception that they share important
values, lifestyles, and necds with employees. Changes in active oommlmng, however, did not
increase health, most likely due to the short time scale under consi jon. The findings help
palicy makers identify individual- and organization-level factors that relate to active commuting
and health.

1. Introduction

Policy makers around the world aim to promote active commuting to work (or school). Active commuting has a vast potential to
generate positive effects on the physical activity—and hence wellbeing—levels in the general population (Dinu et al., 2019; Saunders
et al, 2013). Cycling is a particularly attractive means of active commuting to work, because short to medium distances can be
covered in an acceptable time period (Whitt and Wilson, 1952), traffic-related problems can be reduced (e.g., less congestion, fewer
parking spots needed at the work site), and on-site mobility of employees can be facilitated (Synek and Koenigstorfer, 2018).
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In Europe, several countries have introduced progeams that promaote cycling to work via monetary incentives to employers and/or
employees (BMF, 2012; DFT, 2011). In Germany, the so-called company-car privilege has been extended so that company-leased
bicycles are also eligible for tax exernptions (EMF, 201 2). Since 2012, despite a slow start of the program, more and more employers
and employees have participated in the program, and the adoption drivers and barriers have been explored in a recent qualitative
study (Synek and Koenigstorfer, 2018} The program offers excellent health promotion opportunities to employers and employees.
Alsi, zales have increased in the bicyele market due to purchases of new bicyeles, including s-pedelecs and e-bikes. This resulted from
a reported adoption of 250,000 leasing bicycles by employees who work for an estimated 10,000 companies (ADFC, 20019).

While previous studies have considered the determinants that influence whether employees adopt the company-bicycle leasing
program—that is, whether they purchase a new bicycle (e.g., Synek and Koenigstorfer, 201 8)—to our knowledge, there are no studies
that have examined what makes employees use their bicycles to commute to work when they participate in such a program. However,
use adoption is what increases health—the mere purchase of & new bicycle is not enough (Myton et al., 2016; Shih and Venkatesh,
2004 ). Thus, there is a need to study the factors that influence commuting-to-work cycling (wse) behaviors, as well as the downstream
effects of cycling to work.

The present study aims to partly fill this void and considers the five perceived innovation characteristics proposed by the Diffusion
of Innovations Theory (Fogers, 2003). The perceived innovation characteristics might be relevant in the context of the present study,
because the program has only recently been established (BMF, 2012) and because consumers’ evaluations of the program's features
are erueial for use adaption (Shik and Venkatesh, 2004: sae Nehme ot al, 2016). As Synek and Koenigstorfer (2018) shaw in thair
case study, there are several innovation characteristics-like factors that influence the potential purchase and use of bicycles as part of
the German taxation-policy program.

The paper is structured as follows. First, we briefly review previous studies that considered the effects of active bicycle commuting
on employees’ health. Second, we propose a conceptual model in reference to the Diffusion of Innovations Theory that guided our
empirical study. Mext, we present the methods and the results of the study, and discuss the results. We conclude by describing the
limitations of our study and providing an outlook on future research.

1.1. Cyeling to work and employees' health

Active commuting has been found to increase the levels of physical and mental wellbeing (Bize et al., 2007; Humphreys et al,
2013; Martin et al., 2014; Petrunoff et al., 2016), including reduction of cardiovascular risks (Celis-Morales et al., 2017; Hamer and
Chida, 2008; Xu et al., 2013), body weight (Faulkner et al., 2009 Xu et al., 2013), perceived stress (Avila-Palencia et al., 2017}, and
rigk of diabetes (Saunders et al., 2013). Furthermore, active commuting is associated with reduced sickness absence [Hendriksen
et al., 2000; Mytton et al., 2016) and high self-reported wellbeing (Mytion et al, 2016). In agreement with these findings, bicycle
commuting has been inversely associated with all-cause mortality (Andersen et al., 2000; Dinu et al., 2019) and seems to improve
health-related quality of life in previously untrained healthy adults (de Geus et al., 2008)

Besides these direct health effects, active commuting has also been reported to generate positive effects for the environment, thus
indirectly promoting human health. For example, active commuting helps reduce air pollution, greenhouse gas emissions, and
noise—factors that provide healthier environmental contexts to all people in society (de Nazelle et al., 2011; Johan de Hartog et al.,
2010

There is ample evidence that cycling to work correlates positively with physical activity and hence physical health—particularly
in regard to the human cardiovascular system—and mental health. Yet, it is largely unknown what factors induce people to cycle to
work more (Perrunoff et al., 2016). While many people own bicycles, they are often not used to commute to work, for several reasons.
The main factors are: time constraints, traffic safety concerns, concerns related to distance, coneerns about appearance, as well as
factors such as the built environment, physical discomfort, and health problems (among others, Bopp et al., 2012; see also Synek and
Koenigstorfer, 2018). In this study, we look at factors that relate to the adoption of the German company-bicycle leasing program:
relative advantage, compatibility, low complexity, trialability, and observability, lending to the Diffusion of Innovations Theory
(Rogers, 2003%; see aleo Mehme et al., 2016; Synek and Koenigstorfer, 2018).

1.2 Diffusion of Iwevotions Thewry wnd perceived innovatioe clhorucerisoics

HRogers (2003) introduced the Diffusion of Innovations Theory in 1962, According to Rogers, persome whao are interested in a new
concept (or product or service) seek for, and process, information in order to reduce their uncertainty. Rogers (2003) describes five
general attributes of an innovation that influence people’s evaluations as part of this process. The so-called perceived innovation
charseteristice are: relative advantage, compatibility, complexity, observability, and trialability.

Relative advantage describes ‘the degree to which an innovation is perceived as being better than the idea it supersedes’ (Rogers,
2003, p. 229). Compatibility is defined as ‘the degree to which an innovation is perceived as consistent with the existing values, past
experiences, and needs of potential adopters’ (Rogers, 2003, p. 15). Low complexity is “the degree to which an innovation is perceived
as relatively difficult to understand and use’ (Hogers, 2003, p. 15). Observability is ‘the degree to which the results (...} are visible to
athers’” (Rogers, 2003, p. 16]. Lastly, trialability reflects ‘the degree to which an innovation may be experimented with on a limited
basis’ (Rogers, 2003, p. 16).

A number of adoption and diffusion smdies have demonstrated the relevance of these innovation characteristics. They were
shown to explain between 400 and 879 of the variance in the adoption rate (Sahin and Rogers, 2006). In the present study, we
poctulara that tha fiva innovarloen charserarieties would influence employeis” we adopron, thar k2, to what cxent amployess commute
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Fig. 1. Determinants of Physical and Mental Wellbeing of Participants of the German Company-bicycle Leasing Program.
Notes. The same mode] was postulated for changes in bicycle commuting to work (minutes per day; wave 2 minus wave 1) and changes in physical

and mental wellbeing (wave 2 mimus wave 1).

to work by bicycle when they are part of the program.
Fig. 1 provides an overview of the conceptual framework of the study. A set of hypotheses (H1-H5) was developed based on
Diffusion of Innovations Theory. These were:

H1-H5. The higher the (1) relative advantage, (2] compatibility, (3] ease of use (low complexity), (4) trialability, and (5)
observability of the company-bicycle leasing program (as perceived by employees), (&) the more they use their bicycle to commute to
waork, and (b) the more they increase their commuting behavior after the adoption of the program.

Hypotheses 6-7 postulate that the level of physical activity correlates with, and when employees become more active increases
physical and mental wellbeing. The development of these hypotheses will be described next.

1.3. Positive health effects of active commueting o work

In agreement with the literature on positive physical and mental health effects of cycling to work (Humphreys et al., 2013, Martin
et al., 2014; Petrunoff et al., 2016), we postulate that there is a positive relationship between the amount employees cycle to work

and their physical and mental wellbeing. Accordingly, an increase in the amount employees cycle to work should lead to an increase
in physical and mental wallbaing. The machanisms have bean researchad axtensivaly, such as an increasa in fitness, a physiclogical

adaptation that reduces cardiovascular risk factors, stress relief, and improved posture and coordination (Johan de Hartog et al,
2010y Oja er al., 2011). While we do not aim to review all the possible mechanisms in the present study, we assume the following
hypotheses:

Héa. The more employees use their bicycle to commute to work, the higher their physical wellbeing. H6b. An increase in the amount
employees cycle to work leads to a positive change in physical wellbeing.

H7a. The more employees use their bicycle to commute to work, the higher their mental wellbeing. HFb. An increase in the amount
employees cycle to work leads to a positive change in mental wellbeing.
1.4, Summary of the study goals and hypotheses

The purpose of the study is to, firstly, find out whether perceived innovation characteristics proposed by Rogers (2003) determing

the extent to which employees use their bicycle to commute to work and to assess the relationship between company leasing bicycle
commuting behavior of employees and their physical and mental wellbeing. Secondly, the study aims to find out whether perceptions
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of the innovation characteristics relate to changes in commuting behavior, and whether these potential changes have a positive effect
on the changes in employees' physical and mental wellbeing.

2. Methods
21 Research context: the German Company-bicycle laasing program

In Movember 2012, a fiscal reform in Germany, the so-called 1% tax rule that applies to company-leased cars (i.e., the noncash
beneflt amounts o 1% of the cars list price per month), was applied wo bicycles, s-pedelecs, and e-bikes (EMF, 201Z). Since then,
German companies can participate in the bicycle-leasing program that allows their employees to purchase bicycles. As the lease
payment is deducted from the employees’ monthly gross salary, taxable income decreases and employees can save up to 40%
compared to & regular bicycle purchase (Wesp, 2015). The present study was conducted in 2017 and 2018. About 250,000 leasing
bicycles (compared to 75.5 million bicycles in Germany [0.3%]; Statista, 2019z) and abowt 10,000 companies (compared to 3.3
million companies in Germany [0.3%]; Starisra, 2019b) have adopted the program until 2018 (ADFC, 201 9], which means that it can
be assumed that the present study still works with early adopters (early growth stage according to Rogers, 2003).

22 Participants

Email addresses of employees from 62 German companies (all customers of JobRad, the German market leader in the leasing
service provider industry; randomly selected) were provided to the authors of the present study, and the awthors then—after having
received the consent from the respective company representatives—contacted all the employees who had purchased a leasing bicycle
via JobRad. There were no incentives provided to the participants and the participation in the study was both voluntary and
anonymous. Mo reminders were sent out in order to avoid annoyance and to adhere to companies’ communication policies.

23 Procedure

A longitudinal research design was employed in this study. The survey was administered online. The first-wave data collection
took place between August 2017 and February 2018; the second-wave data collection ook place between four and six weeks after the
first wawve.

In the first-wave survey, participants first provided their informed consent for participation in the survey. They next answered
some questions capturing the five perceived innovation characteristics. Also, they reported on their levels of physical activity (in
particalar when commuting to work), their physical and mental wellbeing, as well as some descriptive variables and socio-
demographics. The survey ended with an announcement of the second-wave survey about one month later. In the second-wave
survey, participants were again asked to indicate their levels of physical activity (in particular when commuting to work) as well as
their physical and mental wellbeing. Participants were fully debriefed after participation in the second wave.

2. 4. Variahles

The five perceived innovation characteristics were measured via single items, using a seven-point rating scale ranging from 1 (‘1
strongly disagree”) to 7 ('] strongly agree’). The use of single-item measures is justified when a constructs object is concrete singular
and when it is easily and uniformly imagined, as was the case for the present study (Berghvist & Hossiter, 2007). The items were taken
from Moore and Benbasat (1991) as well as Petschnig et al. (2014) and adapted to the context of the present study. The items are as
follows: “The use of a company leasing bicycle is very beneficial for me' (relative advantage); ‘The use of a company leasing bicycle
fits very well with my values, my lifestyle, and my needs” (compatibility); ‘The use of the company-bicycle leasing program is very
eagy m understand’ (low complexiry); I had enough oppormunities oo rest my company leasing bicycle before I slgned the contract
(trialability); and ‘The company-bicycle leasing program is highly visible in my organization’ (observability).

The Recent Physical Activity Questionnaire (RPAQ) was used to assess the extent 1o which employees commuted to work by
bicycle. Participants were first asked the following questions: “On how many days in the past four weeks [20 working days] have you
waorked In your company/workplace on site?; ‘On how many days in the past tour weeks |20 working days| have you used the
following mode of transport as single mode of transport?’; *On how many days in the past four weeks [20 working days] have you used
the following mode of transport in combination with other modes of transport?” The options were then listed.

Participants next indicated the average time they needed for a journey to get to work and back: ‘Please indicate vour average daily
time with this mode of transport to get to work and for the way back home.” Based on the responses, the average bicycle commuting
time per working day in the past four weeks was calculated (in minutes). This variable was then used in the analysis. The validity and
reliability of the scale has been shown previgusly (Golubic et al., 2014).

Physical and mental wellbeing were assessed via the Medical Outcomes Study Short Form Questionnaire (SF-8). The questionnaire
is composed of eight questions that concern a person's wellbeing, referring to the past four weeks. Different weights are applied to
each question 1o derive the Physical Component Summary (PC5-8) and Mental Component Summary (MCS-8) scores. We followed
this procedure as described by Ware et al. (2001). The scale has been shown to be valid and reliable (Ellert et al., 2005).

4
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25, Data analysis

Mplus 7.0 (Muthén and Muthén, 2012) was used to analyze the data. Tweo models were tested. In model 1, a path analysis was
conducted using the five perceived innovation characteristics measured in the first wave, as well as time spent commuting to work by
bicyele (per work day) and physical and mental wellbeing measured in the second wave as downstream variables (Fig. 1). Model 1
tested Hla-H7a. In model 2, a path analysis was conducted, using changes in time spent commuting to work from wave 1 to wave 2
{wave 2 minus wave 1) &s the mediator and changes in physical and mental wellbeing (wave 2 minus wave 1) as the dependent
variables. Model 2 tested H1b-H7b. A similar procedure that differentiates between mean scores of absolute values (here: model 1)
and mean scores of change values (here: model 2) has been described by Mytton et al. (2016). We followed the approach proposed by
Preacher and Hayes (2008) for the mediation analysis.

3. Results
3.1. Sample characteristics

Of the 1682 amployess who were approached online ta participate in the survey, 817 persans fillsd in the survey complately at
the first wave of the study (49% response rate). In the second wave, 462 persons filled in the survey completely (equivalent to 57% of
the wave-1 participants). These 462 persons were interviewed 7.8 months ($D = 7.0) after they had signed the contract to take part
in the program.

The sample consisted of 357 men (77.3%) and thus proportionately contained more men than women compared to the German
population (49% men; Statistisches Bundesame, 2018). Age, education, income, and household size distributions in our sample,
however, come close to the valuwes that have been reported for the general population in Germany (Statistisches Bundesame, 2018).
About 74.3% of the sample owned one or more bicycles (M = 1.20, 5D = 1.03) in addition to one or more leasing bicycle(s)
(M = 1.27, 8D = 0.52). Table 1 presents an overview of the sample characteristics.

The average time difference between the first and the second wave was 39.8 days (5D = 4.6). Importantly, all second-wave
respondents filled in the survey at least four weeks after the completion of the first-wave survey. This is crucial because the reference
time frame for the assessment of physical activity and wellbeing was four weeks (see 2.4 Variables).

3.2 Descriptive statistics and difference testing befween waves

The means of the ratings of the perceived innovation characteristics (assessed in wave 1) as well as the dependent variables
(bicycle commuting to work as well as physical and mental wellbeing, assessed both in wave 1 and in wave 2) are shown in Table 2
There were significant changes in bicycle commuting to work: bicyele commuting increased over time. Furthermore, we observed a
decrease in physical wellbeing from wave 1 to wave 2, and no significant change in mental wellbeing during the course of the 40-day
period. We note that the ratings for physical and mental wellbeing are similar to the values that have been reported for the German
population (Mihysica = 50.30 and Mo = 53.25; Beierlein et al., 2012).

Table 1
Sociedemographic characteristics of the sample.
Wariahles Percentage or Mean [ & 500
Gender (female) TH.6%
Age [18-24 years) 1™
(25-34 years) 16.9%
(35-44 years) 305
[45-54 ].'E:I.ﬂ.] 38.5%
(55-64 vears) 18.5%
Grass household income (< EUR 13007 13%
[ELE 1300-25%3) Z4.0%
[ELE B&00-3555) I9.5%
(ELR 2500-4249) 0.5%
[ = EUR 4999) 16.8%
Edwcation (9th grade [Mittelschule]) T
{10tk grade [Realkchulz]) 9.9%
(High school [Hochschulredfe]) 11.8%
{Univerity of Applicd Ecicnees diegrec) 15.5%
[University degree or higher) 33.0%
Full time emplaymant o0
Housmehiold sizs M=259( =111}
M ikg/m® M=2700 1 2 442
Diceanca ta workplacs {lan) M o= 2041 { & 3871)

74



& Synek and J. Koenigstorfer Journal of Transpart & Health 15 (2019) 100619

Table 2

Perceives] innovation cl istics, bicycle ing to work, as well as physical and mental wellbeing.
Factors Wave 1 Wave 2

M 5o L 1

Fhysical wellbeing 51.23 77 50.04 B.8%
Benal wellbeing 5155 BB 51.56 B.E1
Bicycle commuring to work (min/day) 1290 30,54 16.05 2294
Relative advaniage 5.97 1My
Compatibility &.00 1.7
Low complexity 5.20 1.97
Trialabdlity i3 1.73
Ohservability 5.78 1.7

Notes. There were significant differences between wave 1 and 2 for physical wellbeing, H460) = —2.73, p = .01, and bicycle commuting to work, ©
(460) = 2.58, p = .01, but no significant difference for mental wellbeing, H460) = 0.02, p = .99,

3.3. Hypotheses testing for mean scores of the variahles (model 1; Hla-H7a)

The correlation matrix of the variables considered in model 1 is shown in Table 3. The correlations between the variables range
between 0,00 and 0.55.

The results of the path analysis for model 1 reveal that compatibility (b = 0.20, 5E = 0.06, p = 0.001), but not relative ad-
vantage (b =0.003, 5E =006, p = 0.96), low complexity (b= -06, SE = 0L06, p = 0.32), trialability (b = -0.06, SE = 0.05,
p = 0.20), and observability (b = -0.02, §E = (.05, p = 0.62) had a significant influence on the time spent on the bicyele commuting
to work (R = 0.04). Thus, Hypothesis 2a is supported, while Hypothesis 1a as well as Hypotheses 3a-5a are not. The time spent on
the bicycle commuting to work had a significant relation with both physical wellbeing (b = 0.12, SE = 0.05, p = 0.01; R* = 0.01)
and mantal wellbaing (b = 0.10, £E = 0.05, p -~ 0.05; R* = 0.01). Thus, Hypotheses 6a and Ta are supportad.

A further mediation analysis (modeling the five perceived innovation characteristics as determinants of both bicycle commuting
to work and the two wellbeing variables) shows that the time spent on the bicyele commuting to work fully mediates the effect of
compatibility on physical wellbeing (marginal significance; b = 0L02, SE = 0.01, p = .06) and mental wellbeing (marginal =ig-
nificance; b = 0.02, SE = 001, p = 07). The result of the mediation analysis highlights the importance of the time spent on the
bicycle for positive relation with health.

3.4. Hypotheses testing for mean change scores of the variables (model 2; H1b-H7B)

Model 2 used difference scores instead of wave-2 scores for the mediator and the dependent variables. The testing of model 2
reveals that there were no significant relationships berween any of the five perceived innovation characteristics and the change in
commuting behavior (b's between -0.07 and 0.05, ps = 0.14). Also, the change in minutes spent on the bicycle commuting to waork
did not cause changes in physical wellbeing (b = 0.0&, SE = 0.05, p = 0.11) or mental wellbeing (b = 0,04, SE = 0.05, p = 0L44; B2
for each = QLO1).

4. Discussion
4.1. Theoretical and managerial contribution

The purposze of the study was to assess the relationship between company leasing bicycle commuting behavior of employees and
their physical and mental wellbeing, as well as to find out whether perceived innovation characteristics proposed by Rogers (2003)

dletermine Qe exvent wowhich enployees use e Dicycle o comouie wowosh. Aocdlier puargsosss was o Ol ool whether perceplioes
of the innovation characteristics relate to changes in commuting behavior, and whether these changes have a positive effect on

Table 3
Correlations between the varisbles (model 1.
Faciors 1 z 3 4 5 B T B
1. Fhysical wellbeing 1.00
2 Mentzl wellbeing 013 100
3 Bicycle commuting to work 12 oog 1.00
4. Relative advantage 006 oo% 0.0 1.00
5 Compatibility ooz ol 16 .55 oo
& Low complexity .04 oan .00 049 w41 1.00
7. Trialability 004 o1z gl LI5S 14 034 1.0
& ubservailiy TR g oz T wis [P X LT 1] LA

75



& Synek and J. Keenigstorfer Journal of Transport & Health 15 (2019) 100619

changes in both physical and mental wellbeing. The results of the study show that the amount spent on the bicycle commuting to
waork relates positively with health, and that compatibility is the only determinant of the bicycle commuting to work. None of the
determinants of the changes in the amount spent on the bicyele commuting to work and health outcomes was significant. This is not
surprising, as the employees considered in the present study did only marginally increase their cycling-to-work behavior after the
adoption of the leasing-bicycle program (considering a time frame of 40 days after the initial assessment). The slight change in
commuting to work by bicycle did not relate to a change in physical and mental wellbeing.

The study contributes to the literature on active commuting to work by (1) considering the use (rather than the mere adoption) of
the company-bicycle leasing program; (2) revealing that compatibility—that is, the match between what a company does and what
an employee feels with regard to values, lifestyles, and needs—relates to bicycle commuting to work considered after a specified time
window (here: 40 days); and (3) modeling changes in physical and mental wellbeing that might have been due to an increase in
cyeling to work, using & longitudinal design. The particular consideration of change variables in the model shows that the variables
included in the model do not explain the changes in physical or mental health. In what follows, we explain the contributions and
limitations.

First, the study extends previous work that considered purchase adoption determinants (e.g., Synek and Koenigstorfer, 2018) to
account for wse adoption determinants. The use concept is important, because positive health and environmental effects from
commuting to work are triggered by the continuous use of the bicycle (and not the mere purchase of a bicycle; Shih and Venkatesh,
2004). While it might be impartant that companiss and emplavees adapt programs to promote eyeling, and maks bicyeles more
available and affordable, the usage by employees will determine the successful contribution to societal goals. Our results thus add o
the descriptive findings from the Cyle to Work Alliance, which administered a one-time survey but did not study any relationships
between variables (C2Wa, 2011; Swift et al., 2016).

Second, the study provides novel insights into the importance of the five perceived innovation characteristics to promote bicycle
commuting to work and health. The study thus adde to the findinge from Synek and Koenigetorfer (2018), who ueed a csse study
approach taking into account documents and interviews to postulate that the five perceived innovation characteristics might be
relevant for the adoption and use of the program. While other authors have used different theoretical groundings (e.g., the trans-
theoretical model of behavior change; Mutrie et al., 2002; social practice theory; Guell et al, 2012), the general assumption that
employee-perceived characteristics influence the adoption and implementation of the program is similar. The findings from the
present study indicate that compatibility is imponant in order to persuade employees to use their company leasing bicycles o
commute to work. Thus, shared values, lifestyles, and needs between employers and their employees are relevant (see MNehme et al,
2016), and activities to promote them should be encouraged. This mostly relates to organizational culture, that is, the values and
beliefs within an organization that provide the contextual setting for interactions and behaviors of individuals (Schein, 1985). We
note that the explanatory power of the model was quite low for physical activity (R* = 0.04) and wellbeing (B = 0.01). This is
typical for studies that look at use behaviors (particularly episodes of behaviors) and health, where habits and other external factors
have a strong influence (e.g., Nigg et al., 2008)

Last, the study is among the few studies in the cycling-to-work literature that applied a longimudinal design to study the me-
chanisms of how the perceived characteristics (particularly compatibility, &s shown in the analysis) associate with health. Positive
relations (but no health effects explained by increased cycling to waork) were found for physical and mental wellbeing. Both fin-
dings—the significant ones and the non-significant ones—are in agreement with Mytton et al. (2016). The evidence for full mediation
(regarding the relation of compatibility with wellbeing via bicycle commuting to work) is particularly interesting. It indicates that
those employees who spent more time on their bicycle reported better health. This makes sense, because the mere purchase of a
company leasing bicycle might induce a feel-good effect at maximum; only the usage relates positively with wellbeing. The change in
usage, however, did not relate to changes in health over the course of 40 days (as shown in the present study).

4.2 Limitations and outook

Az with any empirical study, our work is not free of limitations. First, time spent on the bicycle commuting to work as well as both
physical and mental wellbeing were measured using self-reports. While the validity and reliability of these measures have been shown
before, we cannot rule out that these variables were subject to over- or underestimation. Future studies may use objective criteria to
strengthen the level of evidence.

Second, the sample is not representative for all leasing bicycle program adopters. Currently, there is no database specifying which
companies or which employees have adopted the program. Thus, the general population of adopters is unknown. The generalizability
of the results might therefore be limited. We feel that this limitation is acceptable, because the main focus of our work was o
contribute to theory and provide process evidence of how health outcomes can be explained or increased using a longinidinal design.
The dropout rate of 43% between the two waves is common for this type of longitudinal research (Mytton et al., 20016).

Third, it would be interesting to find out whether an intervention study with a control group could replicate our findings. The
addition of & control group allows the researcher(s) to calculate the effect of the program's implementation on the main dependant
variables considered in the present smdy: bicycle commuting to work as well as physical and mental wellbeing. Besides adding a
contral group, the time frame under consideration might be extended. The time frame considered in the present study might have
heen ton shart to captine changes in wallheing

Last, we note that we cannot explain why compatibility, but not the other four perceived innovation characteristics, influenced
the time spent on the bicycle. Relative advantage is typically a strong indicator for the use adoption of new concepts, products, or
services (Rogers, 2002, 2000, In owur study, however, the impact of relative advantage on the self-reported time spent on the bicycle
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commuting to work was nonsignificant. Future studies may reveal whether this result is replicated for other cycle-to-work programs
and what the reasons might be. In addition, other factors that were not be considered in this study but might influence cycling o
waork could be modeled in future research, such as differences in incentives (incentives for purchasing ws. incentives for active
commuting) and differences in employer characteristics (e.g., provision of parking, showers, and other infrastructure). Future waork
might also be interested in finding solutions to better predict changes in variables. Similarly to Mytton et al. (2016), the present study
could not explain changes in health via changes in bicycle commuting to work.

5. Conclusion

Many countries struggle to reduce their citizens’ dependency on cars and promote cycling instead. Company-bicycle leasing
priegrams are one policy instrument to promote cycling to work. The present study shows that the time spent “in the saddle’ relates
positively with health of employees who participated in the German bicyecle leasing program. [t remains a challenge to motivate not
only these people, but all employees, to use sustainable commute-to-work options and thus contribute to the Sustainable
Development Goals brought forward by the United Mations. At least for participants of the program, shared values, lifestyles, and
needs between employers and employees seem important when applied to the context of eycling to work.
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