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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 

qualitative 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. 
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Kurzfassung 

Radfahren gilt als nachhaltige Form der Mobilität und kann einen Beitrag zu einem aktiven und 

gesunden Lebensstil leisten. Politische Entscheidungsträger auf der ganzen Welt wollen das 

Radfahren in unterschiedlichen Kontexten fördern und haben entsprechende Maßnahmen 

ergriffen. Hierzu zählen Programme, die das Radfahren zur Arbeit für Arbeitgeber und/oder 

Arbeitnehmerinnen und Arbeitnehmer mittels finanzieller Anreize fördern. In Deutschland 

wurde im Jahr 2012 ein steuerlich gefördertes Dienstrad-Leasing-Programm eingeführt, das 

seitdem ein kontinuierliches Wachstum an teilnehmenden Unternehmen sowie 

Mitarbeiterinnen und Mitarbeitern verzeichnete. Bisher ist weitgehend unbekannt, welche 

Gründe Unternehmen und Mitarbeiterinnen und Mitarbeiter dazu bewegen, am Dienstrad-

Leasing-Programm teilzunehmen. Es ist zudem unklar, welche Faktoren Mitarbeiterinnen und 

Mitarbeiter dazu bringen, ihre Leasingfahrräder für den Arbeitsweg zu verwenden und ob ein 

damit einhergehendes verändertes 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. Darüber hinaus 

werden die Einflussfaktoren auf die Radfahraktivitäten zur Arbeit der am Programm 

teilnehmenden Mitarbeiterinnen und Mitarbeiter sowie die damit einhergehenden 

Veränderungen auf ihre physische und psychische Gesundheit quantitativ mit Hilfe einer Zwei-

Wellen-Längsschnittstudie untersucht. Die Ergebnisse der qualitativen Fallstudie zeigen je 15 

Facetten auf Arbeitgeber- und Arbeitnehmerebene, die die Teilnahme am Dienstrad-Leasing-

Programm fördern. Neun Facetten auf Arbeitgeberebene und sechs Facetten auf 

Arbeitnehmerebene wurden als Hindernisse für die Teilnahme am Programm identifiziert. Die 

Ergebnisse der quantitativen Studie veranschaulichen, dass die Nutzung von 

Leasingfahrrädern einen positiven Einfluss auf die physische und psychische Gesundheit hat. 

Kompatibilität ist das einzige wahrgenommene Innovationsmerkmal der Diffusionstheorie, das 

sich positiv auf die Radfahraktivität zur Arbeit auswirkt. Änderungen bei der Radfahraktivität 

zur Arbeit verbessern bei einer Längsschnittbetrachtung die Gesundheit jedoch nicht. In dieser 

Doktorarbeit werden verschiedene Empfehlungen für Entscheidungsträger aus Praxis und 

Politik geboten, um den Anteil an Leasingfahrrädern in Unternehmen zu erhöhen. Zudem 

werden Faktoren identifiziert, die die Radfahraktivität 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). Iacono 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 participating 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.  



2 
 

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; Sürig, 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. 
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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 
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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   Employee engagement1, employee 
health1, lower carbon footprint1 

Relative disadvantage   No evidence 

Compatibility  No evidence Incompatibility  No evidence 

Low complexity  No evidence High complexity  No evidence 

Trialability  No evidence Low trialability  No evidence 

Observability  No evidence Low observability  No evidence 

Individual level: Employees 

Adoption drivers Adoption barriers 

Five perceived innovation characteristics Five perceived innovation characteristics 

Relative advantage  CEmployee health1,2,6-10, financial 
savings1–4, time savings2,3,10, traffic 
safety2,3,11, convenience2,10–14, 
flexibility2,6 

Relative disadvantage  C



Low safety due to crime7,12,29,33, low 
safety due to inappropriate built 
environment7,13,30,31, natural 
barriers26,33,34, image and 
appearance7,8,18,33, physical 
discomfort9,13, health problems9,17    

Compatibility CPast active or inactive mobility 
behavior1,3–5,15, need for a new 
bicycle1,3–5 

Incompatibility C



Past inactive mobility behavior15, 
enjoying driving a car26,14  

Low complexity CCycling ability and confidence8 High complexity C Lack of skills17, lack of cycling 
facilities at workplace9,12,18,33 

Trialability CPossibility to try out cycling16 Low trialability  No evidence 

Observability CRole models: colleagues, friends, and 
relatives7,8,13,14,17–20 

Low observability  No evidence 

Additional drivers  

Environmental 
benefit 

CLower emissions1,2,18 Environmental harm  No evidence 

High motivation  CHigher intention to cycle4,10,15,21 Low motivation C Lack of interest17 

Home-work distance CLow distance to work4,18,22,23 Home-work distance CLarge distance to work4,18,22,23 

Sociodemographics CMale gender4,23-25, higher income4,24,26, 
higher education4,27, younger age4,23,26, 
family status (vs. single)4,23 

Sociodemographics CSee left (opposite relationships) 

Notes.  = Variable was proposed to be a driver (barrier) in the bicycle-leasing program literature; C = Variable was proposed to be a driver (barrier) 

in the bicycle-leasing program and in the general cycling literature;  = No variables were proposed in both literature streams; C = Variable was not 

proposed in the bicycle-leasing program but was in the general cycling literature.  

Studies on bicycle-leasing program literature: 1C2WA (2011), 2Caulfield and Leahy (2011), 3Clark et al. (2014), 4Avineri and Steven (2011), 5C2WA 

(2013). Studies on general cycling literature: 6Akar and Clifton (2009), 7Bopp et al. (2012), 8Emond and Handy (2012), 9Gatersleben and Appleton 

(2007), 10Heinen et al. (2011), 11Sahlqvist and Heesch (2012), 12Fernández-Heredia et al. (2014), 13Titze et al. (2008), 14Xing et al. (2010), 15Bamberg 

et al. (2003), 16Strömberg et al. (2016), 17De Geus et al. (2012), 18Heinen et al. (2010), 19Simons et al. (2014), 20Winters et al. (2015), 21Eriksson and 

Forward (2011), 22Dill and Gliebe (2008), 23Muñoz (2016), 24Parkin et al. (2008), 25Sener et al. (2009), 26Dill and Voros (2007), 27Heesch et al. (2012), 
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28Titze et al. (2007), 29Winters et al. (2011), 30Winters et al. (2010), 31Mertens et al. (2017), 32Menghini et al. (2010), 33Stinson 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. 
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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.  
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Figure 1: Determinants of physical and mental wellbeing of participants in the German 
company-bicycle leasing program.  

  
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 Study 1 

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 
barriers of the German bicycle-leasing 
program at both the organizational 
level (i.e., from the perspective of 
employers) and the individual level 
(i.e., from the perspective of 
employees) 
 

 
To assess the relationship between 
the five perceived innovation 
characteristics proposed by the DOI 
Theory and the company leasing 
bicycle-commuting behavior of 
German employees, as well as their 
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 
method 
 

 
Qualitative case study design based 
on document analysis and content 
analysis of semi-structured interviews 
with employers and employees 
participating in the bicycle-leasing 
program 
 

 
Two-wave longitudinal study design 
based on an online survey of 
employees participating in the bicycle-
leasing program 

 
Time of 
empirical data 
collection 
 

 
Document analysis: June 2018 

Interview analysis: November 2016 to 
March 2017 
 

 
August 2017 to April 2018 

 
Sample size 
 

 
Documents: 13 

Interviews: 22 employer 
representatives and 22 employees 

 
462 employees from 62 companies 
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Constructs 
under 
consideration 
 

 
Drivers of and barriers to the adoption 
of the German bicycle-leasing program 
from the perspective of German 
employers and employees 
 

 
Five perceived innovation 
characteristics of DOI Theory: relative 
advantage, compatibility, complexity, 
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) 

Company 
number 

Industry Informant’s department  Gender2 
Number of 
employees 

Number of 
leased bicycles 
during the time 
of the interview 

Date of adoption 
of the program 
(DD.MM.YYYY) 

(Main) motives for adoption  
of the program1 

Additional subsidization  
by the company 

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 
resources 

M/M 2,400 605 16.03.2015 hp, nc Yes: €10 per month 

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. 1The 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-
bicycle 

adopters1 
Company characteristics2 Gender3 

Age (in 
years) 

Position 
Time since 
adoption 
(in months) 

Number of bicycles 
and type of bicycles 
adopted 

Home-work distance 
(in km) 

Substitution or 
complementary 
bicycle3 

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 1 e-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 2 e-bikes 3.5 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 1 e-bike 25 AwN 

Nils  Pharmaceutical/cosmetics; 750 employees (company 12) M NR Technical engineer, work council member 5 1 e-bike Not relevant (field work) AwN 

Peter Software; 800 employees (company 13) M 48 Consultant, work council member 3 1 e-bike 8 AwN 

Franz Software; 800 employees (company 13) M 39 Head of software development department 3 1 mountain bike 4.5 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 2 e-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 1 e-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 
(company 21) 

M 48 Purchasing officer 0.07 1 trekking bike 70 Aw/oN 

Otto  Transportation and logistics; 197,000 employees 
(company 21) 

M 43 Controller 2 1 e-bike 8 AwN 

Dieter Food retail; 233,000 employees M 42 Food service manager 0.03 1 e-bike 20 Aw/oN 

Notes. 1Employees were given fictitious names for confidentiality reasons. 2See Table 3 for information about the numbered companies. 3M = Male, F = Female. 3Need-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) 

qualitative 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 

qualitative content analysis process of Elo and Kyngäs (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 κ = 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 

questionnaire 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 

questionnaire 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 (±SD) 

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 = 2.59 (±1.11) 
Body mass index (kg/m2) 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 

when 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:  

• 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 I 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 

in particular their bicycle-commuting behavior. The RPAQ was applied to evaluate employees’ 
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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 

question 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 
Employee health 
Employee satisfaction 
Employee commitment 
Employer branding 
Mobility 
Environmental benefit 
No extra costs 
Reduction of parking problems 
 

Barriers 
Decrease in traffic safety 
- 
- 
- 
- 
- 
- 
- 
Lack of prove of evidence 
Time investment 

 

Drivers 
Health 
Mobility 
Monetary savings  
Purchase for a family member  
  or friend  
 

Barriers 
- 
- 
- 
- 
 
No availability of the desired bicycle in  
  participating bicycle shops 
 
 
 

                               Compatibility 

 

                                Compatibility 

Drivers 

High fit with existing values 
High fit with past measures to    
  promote cycling 
High fit with daily work routine  

Barriers 

- 
- 
 
Low fit with daily work routine 

 

Drivers 

High fit with past cycling  
  behavior 
High fit with bicycle-related   
  needs 

Barriers 

- 
 
- 

                                Complexity 

 

                                  Complexity 

Drivers 
- 
- 
 
- 
- 
 
- 

Barriers 
Complex tax laws 
Difficulties in handling unforeseen       
  changes in work contract 
Difficulties in handling of bicycle thefts 
Investment in complex bicycle    
  infrastructure needed 
Difficulties in estimating future    
  workload of staff 

 

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 

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 

                                Trialability  

 

                                  Trialability 

Drivers 
Possibility to have a test run 

Barriers 
- 

 

Drivers 
Possibility to have a test ride 

Barriers 
- 

                              Observability 

 

                                Observability 

Drivers  
Companies as role models 

Barriers 
- 

 

Drivers  
Colleagues as role models 

Barriers 
- 

                 Involvement of key stakeholders 

 

                   Involvement of key stakeholders 

Drivers  
Strong support by decision-     
  makers 
Strong support by work  
  council 

Barriers 
- 
 
- 

 

Drivers  
Colleague influencers 
 
Support via collaboration of  
  involved companies 

Barriers 
- 
 
- 

 
 

                               Time of season 

 

Drivers  
Spring (towards summer) 

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. 
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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 (MPhysical = 50.30 and MMental = 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 

Factors 
Wave 1 Wave 2 

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  .12 .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; R2 = 0.01) or mental wellbeing (b = 0.04, SE = 0.05, p = 0.44; R2 = 

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 (R2 

= 0.04) and wellbeing (R2 = 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 participating 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. 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. Since when do you offer company-leasing bicycles to your employees and how many 

bicycles have been leased until today? 
4. 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? 

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

6. 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? 

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

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

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

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

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

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

13. 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? 

14. 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 

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. How did you find out about how the bicycle-leasing program works? 
5. Did you exchange with colleagues about the program before you signed the contract? If 

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

were the topics?  
7. 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?  
8. For what reasons did you decide to lease a company bicycle? 
9. Did you own a bicycle before you leased a company bicycle? How many bicycles do you 

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

company bicycle?  
12. Has your mobility behavior changed both for private trips and to get to work, since you 

have leased a company bicycle? 
13. 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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