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How commuters’ motivations to drive relate to propensity to 

carpool: Evidence from the United Kingdom and the United States  

HIGHLIGHTS 

• We examine how dimensions of commuters’ motivations to drive relate to 

their propensities to join work carpools; 

• The study reveals commuters’ self-reported motivations to drive as 

instrumentally rational within four situational domains which we summarise 

as: (1) Family; (2) Public transport impractical changes; (3) Rigid schedule; 

and (4) Non-urban areas; 

• The Public transport impractical changes and Rigid schedule domain variables 

have significant negative effects on propensity to carpool; Family has a 

positive but non-significant effect on propensity to carpool; 

• Men’s mean values on all four domain variables are significantly higher than 

those for women, except for the  Family domain where the mean value for 

women is higher; 

• Age predicts decreasing propensity to carpool; 

• Based on findings, we suggest a number of micro-, meso- and macro-level 

‘carpooling facilitators’ that address commuters’ motivations to drive; and 

• Based on findings, we propose theoretical propositions that universalism 

values encourage carpooling, and that public transportation practicality is an 

antecedent of trust and dependency in carpooling partnerships. 
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ABSTRACT 

This paper examines how commuter motivations to drive relate to propensities to 

carpool, using two sequential studies: Study 1 determines the key dimensions of 

commuters’ motivations for driving using secondary data (N = 432) from staff and 

postgraduate student commuters at a United Kingdom university. We code the contents of 

the respondents’ self-reported reasons for driving (i.e. the instrumental rationalities 

attributed to driving with respect to varying purposes) to identify keywords representing 

motivation to drive; we then analyse the keyword data using multidimensional scaling 

(MDS). Study 2 examines how the dimensions discovered through study 1 relate to 

propensity to carpool, using structural equation modelling (SEM). Data for Study 2 are the 

survey responses of commuters (N = 1028) based in the United States. The MDS reveals four 

key dimensions of motivation to drive. These capture instrumental rationalities for driving 

within four situational domains which we term: (1) Family; (2) Public transport impractical 

changes; (3) Rigid schedule; and (4) Non-urban areas. The SEM results show that the 

regression coefficients on propensity to carpool of Public transport impractical changes and 

Rigid schedule are significant and negative; the Family domain has a positive but non-

significant regression coefficient. Regarding demographics, men’s mean values on all four 

domain variables are significantly higher than those for women, except for the Family 

domain where the mean value for women is higher; meanwhile, age predicts decreasing 

propensity to carpool. Additionally, the situational domains of Public transport impractical 

changes, Rigid schedule and Non-urban areas significantly positively correlate. 

Consequently, overall, the results imply that addressing commuters’ instrumental 

rationalities for driving, namely increasing schedule flexibility and providing more direct or 

quicker public transport, could indirectly encourage commuters to carpool. The study makes 

an original contribution by estimating the causal relationship between commuters’ 

motivation to drive and propensity to carpool.  

KEYWORDS 

Propensity to Carpool; Motivations to drive; Carpooling; Commuting; 

Multidimensional Scaling; Structural Equation Modelling. 
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1. INTRODUCTION 

This paper contributes to two current debates in this journal: What motivates people 

to drive (Anable and Gatersleben, 2005; Cervero and Griesenbeck, 1988; Kent, 2014; Lois 

and López-Sáez, 2009; Steg, 2005; Tischer and Dobson, 1979) and what influences 

carpooling behaviour (Correia and Viegas, 2011; Daniels, 1981; Gensch, 1981; Nielsen et al., 

2015; Teal, 1987). Focusing on commuters based in the United Kingdom (UK) and the United 

States (US), the study uses multidimensional scaling to determine the substantial 

dimensions or themes of motivation to drive based on commuters’ self-reported reasons 

(which tend to relate to various situational challenges they face). It then examines the 

extent to which the themes uncovered influence propensity to carpool using structural 

equation modelling (SEM). We propose that the paper makes an original contribution to the 

literature on driving motivations and carpooling behaviour because, to the best of our 

knowledge, no other study has attempted to relate commuter motivations to propensity to 

carpool. Furthermore, the study addresses industry and public policy needs by identifying 

interventions at micro-, meso- and macro-levels that could encourage commuters to 

carpool. It also contributes to academic literature which supports these needs, by 

identifying socio-psychological theories that may explain why motivations to drive affect 

propensity to carpool. 

The study also addresses a very specific need for greater knowledge of levers for 

stimulating sustainable travel. This has become an urgent agenda item for transportation 

planners and researchers, given that the global car population is expected to reach 2.8 

billion and that global road emissions are expected to double by 2050 (Meyer et al., 2012). 

Carpooling, where two or more participants agree to travel together in a private car 

belonging to one of the participants, is one of several viable travel management solutions. 

Carpooling reduces the number of vehicles needed per journey and, hence, can contribute 

towards reductions in carbon emissions, travelling costs, congestion, and land use (Gärling 

and Steg, 2007; Greene and Wegener, 1997). Carpooling programmes are appealing 

because they can leverage existing infrastructure as they require relatively little new 

investment for implementation (Garrison, 2007). Recent technology-driven trends suggest a 

bright future for carpooling. Advancement in social media and mobile technology 

applications, which can easily match carpooling partners by maintaining fluidity in the social 
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relations between them, have driven the social co-ordination of carpooling individuals at the 

micro-level where the practice has a near-spontaneous social-altruistic character. 

Technology has also fuelled the broader “sharing economy” phenomenon. This is 

influencing the social norms of consumers towards greater receptivity to sharing goods or 

services in general, as witnessed in the worldwide popularity of flat-sharing Airbnb and car-

sharing Uber (Hamari et al., 2015; Heinrichs, 2013). The widespread access to mobile 

technology alongside changes in consumer attitudes have led to calls for further research 

into how transport planners can utilise these developments to promote sustainable travel 

(Chan and Shaheen, 2012; Shaheen et al., 2016). 

Nevertheless, the promotion of carpooling among commuters remains challenging, 

not least because of issues of trust and accountability, and related problems of poor 

regulation and communication, that bedevil the sharing economy in general. The majority of 

car travel continues to be undertaken by single-occupied vehicles (SOVs): In the UK, SOVs 

account for 86% of UK work trips (Taylor et al., 2013). A similar figure of 76% has been 

found for work commutes in the USA (McKenzie and Rapino, 2011). These statistics reflect a 

continuing tendency for SOV work commutes to be associated with the intertwined themes 

of luxury, independence and flexibility (Baldassare et al., 1998). Furthermore, an important 

trust and accountability barrier to carpooling is suggested by the fact that household 

carpools represent the majority of carpooling journeys (Li et al., 2007; Morency, 2007). Of 

course, this tendency for carpooling to be organised within households also arises from 

members of non-household carpools having to make additional social, travel and waiting 

time adjustments to accommodate each other (Ferguson, 1997; Teal, 1987).  

Hence there is a clear need for research into mechanisms that persuade more 

people to join carpools – particularly non-household, commute-to-work carpools and 

including special instances of these where non-householders surmount particularly salient 

trust and accountability barriers by agreeing to commute to various places of work in close 

proximity, rather than to the same places of work where trust and accountability are more 

easily cultivated between participants.  

Two distinct strands of literature support the present study. There is a strong and 

plentiful body of literature on factors that are associated with carpooling in general (e.g., 

Buliung et al., 2010; Canning et al., 2010; Correia and Viegas, 2011; Vanoutrive et al., 2012). 
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Similarly, there is substantial literature on motivations behind individuals’ decisions to drive 

(e.g., Bergstad et al., 2011; Jakobsson, 2007; Steg, 2005; Steg and Tertoolen, 1999; Steg et 

al., 2001). However, these two strands of literature are as yet largely unconnected; that is, 

only limited research focuses on how motivations to drive are antecedents of propensities 

to join work carpools. Gardner and Abraham (2007) argue that it is only by fully 

comprehending and accounting for such antecedents that carpooling initiatives can be fully 

informed to become truly persuasive and effective.  

Therefore, the aim of this research is to increase understanding of how commuters’ 

motivations to drive relate to their propensity to join work carpools. The research has two 

specific objectives: First, to identify the key underlying dimensions or themes of commuters’ 

reasons to choose driving over other travel modes (which we conceive in terms of 

situational domains that matter to drivers); and, second, to explicate relationships between 

dimensions of commuters’ motivation to drive and propensity to carpool.  

The paper begins with a review of literature on causal factors for driving and 

carpooling, in order to explain the influence of the former on the latter. The next section 

opens with an overview of our research design. We then describe study 1, which specifies 

the dimensions of commuters’ motivation to drive and study 2, which examines the 

relationship of propensity to carpool with dimensions of motivation to drive. We conclude 

the paper with a discussion which synthesises key findings, compares and contrasts findings 

with current literature, delineates the paper’s practical and theoretical contributions; and, 

finally, considers the paper’s limitations and offers suggestions for future research. 

2. LITERATURE 

2.1 Carpooling Typologies 

In its simplest form, carpooling entails two or more people travelling together in a 

private vehicle (with one of the participants driving the vehicle) from the same origin to the 

same destination. There are also carpools where the driver picks up or drops off passengers 

at pre-arranged points different to the driver’s, sometimes requiring detours and extra time 

for the driver (Morency, 2006; Rietveld et al., 1999). A more complex version, dynamic 

ridesharing, is arranged at short notice using internet matching platforms, without long-

term agreements and sometimes among strangers (Agatz et al., 2012).  
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Distinction can also made between ‘fampools’, where carpools are formed between 

family or friends living in the same household, and ‘workpools’, i.e. non-household carpools, 

often comprising colleagues (DeLoach and Tiemann, 2011). The former is easier to initiate as 

the participants share the same origin and are familiar with one another. As mentioned 

above, this study focuses on the latter – i.e. non-household carpools among co-workers 

commuting to the same workplace. Work carpools have some advantages: Firstly, from a 

practical viewpoint, co-workers make compatible partners; they are likely to share similar 

work schedules (Buliung et al., 2010) and cultures. Secondly, the employer can play a 

facilitating role, for example by offering incentives to participants (Collura, 1994). Thirdly, 

there is access to a fluid pool of potential partners, particularly in larger organisations with 

more employees (Teal, 1987). 

2.2 A brief history of Carpooling in the US and the UK 

Chan and Shaheen (2012) describe the history of carpooling in North America as 

having evolved over five phases. During Phase 1 (1942-1945), the US government strongly 

encouraged people to carpool as a means of saving rubber and gasoline for the war effort. 

In Phase 2 (late 1960s-1980), carpooling was adopted as a response to oil shortages 

(Weiner, 1999). As oil prices started a six-year decline post-1980, in Phase 3 (1980-1997), 

the carpooling agenda shifted from conserving resources to reducing traffic congestion and 

improving air quality. Employers, who the state required to limit the number of SOV 

commuters, operated most of the early carpooling schemes. Meanwhile, a number of cities 

in the US and Canada trialled telephone-based ride-matching schemes where commuters 

could look for potential carpool partners; however the programmes were generally 

unsuccessful due to high operating costs and low uptake (Golob and Giuliano, 1996). Thus, 

in Phase 4 (1999-2004), the focus of carpool-matching programmes was to gather large 

pools of registered users to increase the likelihood of successful partner matches; the 

advent of the internet helped facilitate this via online carpool notice boards and databases. 

Finally, in Phase 5 (2004-present), the carpooling movement is now more technologically-

driven. Dynamic and real-time partner matching is now easily viable with the aid of 

maturing social networking platforms and mobile applications, along with growing public 

acceptance of the sharing economy culture (Hamari et al., 2015; Heinrichs, 2013). 
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By contrast, carpooling was not widely accepted in the UK until the 1980s due its 

ambiguous legal status relative to taxi services (Tomlinson and Kellett, 1978). However, the 

1978 Transport Act relaxed the regulations, allowing carpools as long as drivers did not 

profit financially from the arrangement. The Act, alongside the 1979 oil crisis and the 

government-led carpool initiatives in the US, opened the door for carpooling feasibility 

studies in the UK (Bonsall, 1981; Bonsall et al., 1984; Bonsall et al., 1980; Daniels, 1981). 

These, in turn, inspired and stimulated the carpooling literature of today. 

Figure 1 Percentage of Commutes by Carpool as Usual Means of Travel US 1969-2009 

(Source: NHTS, U.S. Department of Transportation, 2017) 

There is a lack of actual historic data based upon which we can illustrate the scale of 

carpooling growth over the period of its existence in the UK. However, by drawing on 

National Household Travel Surveys (NHTS) datasets (U.S. Department of Transportation, 

2017), we can get a sense of trends in carpooling among commuters in the US since 1969. 

Figure 1 shows estimates of percent of work commutes were NHTS respondents identified 

Carpool as their usual means of travel between 1969 and 2009. We should be careful when 

making direct comparisons between data points because, over time, the NHTS survey 

methodology has changed so that some values in figure 1 may be over-stated or under-
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stated relative to others.  Nevertheless, the data do broadly indicate that the proportion of 

carpooling was somewhat steady between 1969 and 1983; thereafter, it declined until 

recently when there has been an uptick.   

2.3 Influencers of Carpooling Behaviour 

 The carpooling literature has extensively studied factors influencing commuter 

decisions to carpool, mainly by examining commuter surveys (for e.g., Arbour-Nicitopoulos 

et al., 2012; DeLoach and Tiemann, 2011; Teal, 1987) and carpooling schemes case studies 

(Cairns et al., 2010; Canning et al., 2010; Shoup, 1997). The factors identified by these 

studies can be classified in various ways. For example, Buliung et al. (2010) assigned 

carpooling factors into socio-demographic, spatial, temporal, automobile availability and 

attitudinal categories. Similarly, Neoh et al. (2015) categorised the factors using two levels: 

At level one, they group factors into those that are internal and those that are external to 

commuter carpooling decisions. At level two, they then split internal into individual-level 

demographic and judgmental factors; and external into factors emanating from the 

commuter’s environment, namely situational factors and interventions. Figure 2 depicts the 

Neoh et al. (2015) typology. This provides a basic framework which transportation planners 

can use to identify areas where they can focus their intervention efforts.  

Using Neoh et al. (2015) typology as the framework, the following sections review 

current literature, examining each category of carpooling factors: 

Demographic factors refer to individual characteristics such as gender, age and 

employment status. Whilst earlier research tended to suggest that demographic factors do 

not strongly influence carpooling uptake (Canning et al., 2010; Ferguson, 1997; Teal, 1987; 

Vanoutrive et al., 2012), more recent studies suggest that some demographic factors can 

predict carpooling behaviour by serving as proxies for other more important underlying 

elements. For example, demographic characteristics have been linked to attitudinal factors, 

which can influence carpooling decisions (Correia et al., 2013). Income and education 

attainment can act as proxies for car ownership, which in turn correlates with whether a 

person carpools as a passenger, or as a driver, or not at all (Ferguson, 1995; Shaheen et al., 

2016; Shaheen et al., 2017). US studies have found that immigrants are more likely to 

carpool than native-born adults are, as strong ethnic relationships within immigrant 

communities help them to identify carpool partners, and they are more likely to travel to 



9  
 

and from common destinations (Blumenberg and Smart, 2010, 2014). A recent meta-

analysis suggests that women are more likely to carpool than men are, perhaps because 

they adopt stronger stances on ethical and environmental issues than men do (Neoh et al., 

2015). 

 

Figure 2: Categorisation of Carpooling Factors  

Situational factors relate for the most part to location, particularly of home and 

workplace. Location can determine travel distance, journey time and proximity to potential 

carpool partners. Naturally, carpooling is less attractive when situational factors combine to 

produce inconvenient detours and long waiting times for participants (Rietveld et al., 1999; 

Tsao and Lin, 1999). The effects of situational factors may not be obvious. For example, 

whereas Vanoutrive et al. (2012) suggest that further distance may be conducive to 

carpooling, as shorter trips are seen as too onerous once waiting time is accounted for; 

Buliung et al. (2010) suggests this effect might taper off and even diminish entirely as 

distance grows. This is because the number of potential partners for workpools shrinks as 

we move further away from city centres, and residential density reduces. Further, people 

have more choices about where to live compared to the early twentieth century when 

people working in the same places tended to live close to their workplace and hence each 

other.  

Interventional factors are mediating actions implemented by a facilitator, for example 

the employer or the state, to encourage carpools. Examples include parking discounts or 
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charges (Canning et al., 2010), high-occupancy vehicle lanes (Kwon and Varaiya, 2008), the 

promise of a “guaranteed ride home” when the designated carpool driver is absent 

(Menczer, 2007), and partner-matching services (Li et al., 2007). In line with co-operative 

behaviour theory (Andreoni et al., 2003), carpooling studies tend to agree that interventions 

which penalise single-occupied vehicles are more effective than reward schemes for 

carpoolers (Hwang and Giuliano, 1990; Jakobsson et al., 2002), although punishment 

measures can be politically costly for the implementers (Möser and Bamberg, 2008).  

Judgemental factors are the psychological influencers of commuter decisions to 

carpool. These include considerations of privacy (Correia and Viegas, 2011), feelings of 

independence and control when driving (Stradling et al., 2001) and various issues relating to 

social interaction and compatibility which arise when passengers and drivers spend time 

together during commutes (Morency, 2006). Whereas most psychological factors tend to 

discourage carpooling, both the desire to exhibit an altruistic, environmentally-friendly 

identity (Abrahamse and Keall, 2012) and the opportunity to socialise with others (Bonsall et 

al., 1984) may provide strong positive incentives for carpooling.  

2.4 Commuters’ Motivation to Drive 

It is sensible for policy-makers to consider the carpooling factors mentioned above 

when planning carpooling interventions. This is because interventions are more likely to 

succeed through optimisation strategies which mitigate factors that reduce carpooling and 

promote factors that increase it (Gardner and Abraham, 2007; Steg, 2005). A useful starting 

point is to explore the travel choice motivations of current drivers, i.e. why these individuals 

chose driving as a travel mode in the first place. Since the objective is to reduce the number 

of SOVs on the road, focusing on general orientations towards driving is a necessary base 

from which to consider the extent to which carpooling either accords or conflicts with what 

makes people want to drive. Persuading groups who use other travel modes to switch to 

carpooling may not necessarily be desirable and, in some cases, may unwittingly cause them 

to travel less sustainably than before. For example, asking walkers or cyclists to carpool may 

increase car use. 

Why would commuters choose to drive over other travel modes? Some car-use 

motivation studies point towards ‘instrumental reasons’ (see Jakobsson, 2007), which refers 

to the effectiveness and/or efficiency of means in order to achieve ends: They can include 
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various practicality functions such as cost, flexibility, swiftness, comfort, and load-bearing 

capacity (Axhausen and Garling, 1992; Bamberg and Schmidt, 2001; Bhat and Koppelman, 

1999; Jakobsson et al., 2002; Kingham et al., 2001). Taking this view, it is assumed that 

commuters construct instrumental rationalities around how they perceive practicality 

functions; they will aim to maximise their utility by basing their travel mode choices upon 

instrumental considerations (Golob and Beckmann, 1971).  

Subsequent studies, however, have questioned the significance of instrumental 

considerations (Mokhtarian and Salomon, 2001; Steg, 2005; Steg et al., 2001). For example, 

in one study employing Dittmar’s (1992) model for material possession, Steg et al. (2001) 

hypothesise that instrumental reasons may often be less important than symbolic and 

affective values, which relate to the identity or social status which the car user wishes to 

exhibit through their car (Allen, 2002) – for example, by driving an expensive sports car 

(Mann and Abraham, 2006). Further affective factors may relate to the emotions induced by 

driving or car ownership (Russell and Lanius, 1984). For example, feelings of exhilaration 

produced by speeding may be particularly appealing to sensation-seeking personalities 

(Steg, 2005); feelings of power linked to being in control may be particularly important for 

personality types within which power-seeking and locus of control are highly valued 

(Stradling et al., 2001).  

An emerging emphasis within recent studies is that affective and symbolic factors 

are stronger than instrumental reasons for car use (Lois and López-Sáez, 2009; Redman et 

al., 2013; Steg, 2005). Anable and Gatersleben (2005) found that the journey purpose will 

influence the relative importance of the instrumental and affective factors. Work commutes 

were more likely to be motivated by instrumental reasons; affective factors weighted more 

in leisure trips. Exploring the relationship between the affective, symbolic and instrumental 

factors, Steg and Tertoolen (1999) proposed a theoretical framework where car use 

motivations arise from some combination of these three factors; with affective values also 

being further considered as consequences of instrumental and symbolic factors. However, 

this model was only partially verified empirically by Lois and López-Sáez (2009).  

2.5 Themes emerging from the literature, and research questions 

Taking the literature reviewed above as a whole, two patterns are salient: 
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First, with few exceptions (e.g. Lois and López-Sáez, 2009; Mann and Abraham, 2006; 

Steg, 2005), many studies on motivations to drive (e.g., Abrahamse and Keall, 2012; Anable 

and Gatersleben, 2005; Buliung et al., 2010; Correia and Viegas, 2011; Kingham et al., 2001) 

examine motivations as individual indicators rather than as composite measures or 

dimensions that encompass interrelated factors. Although there are inherent strengths to 

the study of individual indicators, such as offering precise information about the effects of 

single indicators, the alternative of studying themes or dimensions of factors is also 

desirable in two ways. First, by grouping factors into themes, we reduce the number of 

targets to address. Second, by reviewing the key themes of motivation to drive, we are able 

to understand the aggregate effects of interrelated factors. This provides high-level and 

wide-ranging information that drives policy formulation, allowing US to examine, for 

example, what single interventions lawmakers, employers, and others could deploy to 

simultaneously address multiple but interrelated factors under the same umbrella theme.  

Second, there is a gap in the literature: To encourage travel mode switching, several 

travel demand management researchers have considered drivers’ motivations regarding 

sustainable alternatives such as, for example, public transportation, cycling and walking 

(Beirão and Sarsfield Cabral, 2007; Gatersleben and Uzzell, 2007; Redman et al., 2013; 

Spinney, 2009). However, the review of literature undertaken to inform the present study 

has not found any empirical study of the relationship between motivation to drive and 

carpooling participation.  

These patterns in the literature prompt two research questions (RQs): 

RQ1: What are the key dimensions of commuters’ motivations to drive? 

RQ2: How do dimensions of commuters’ motivations to drive relate to propensity to 

carpool? 
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3. DATA, ANALYSIS AND RESULTS  

3.1 Overview of Research Design 

Paradigmatically, the paper follows an inductive approach: first it reveals the themes 

or dimensions of commuters’ motivation to drive based upon patterns within an existing 

dataset. We then empirically test how each of the dimensions revealed may influence 

propensity to carpool. Subsequently, we theorise some propositions about the about the 

sociological or psychological mechanisms that could conceptually explain the relationships 

we observe. Figure 3 depicts the interdependence among the research questions (RQs), 

objectives (ROs), overall research goal, and contributions.  

Figure 3: Overview of Research Design 

Adopting pragmatist philosophy that puts the research question at the centre of 

research design (Johnson and Onwuegbuzie, 2004), we used a sequential mixed-methods 

design (QUAL QUANTQUANT) whereby results emerging at each stage became building 

blocks for the next stage (Teddlie and Tashakkori, 2006). There were two studies, as Figure 3 

illustrates. In Study 1, we coded qualitative data from commuters in the UK, and then 

analysed the coded data using quantitative methods. In Study 2, we used the results from 

Study 1 to design a survey, which commuters in the US completed; we then analysed the 
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survey data using quantitative methods. Thus, we not only used mixed methods but also 

independent samples from the UK and the US. This enriches the research, adding a layer of 

cross-national-level validation that is typically absent from many carpooling studies thus far.  

The following sections describe the studies and the results: 

3.2 Study 1: A Multidimensional Analysis of Motivations to Drive 

Purpose and Approach 

The purpose of Study 1 was to address RQ1 by determining the key dimensions of 

commuters’ motivations to drive. Study 1 examined secondary data provided by staff and 

postgraduate student commuters at a UK university. The data for the study were derived 

from an online travel survey conducted in 2013, which gathered data from 1170 staff (N = 

1043, 89%) and postgraduate students (N = 127, 11%). The survey focused on travel 

patterns and gathered data on locations, and the transport mode choices and preferences 

of staff and postgraduate students to and from home and between university sites. The 

survey was anonymous and did not gather associated individual demographic data. Thus, 

data on respondents’ demographics, such as age, gender, ethnicity and income were not 

available. As such, it was not possible to examine how demographically diverse the sample 

is relative to the population.  

For Study 1, we only considered commuters, i.e. the subset of respondents who 

identified “driving to university” as their main mode of travel. There were 432 commuters, 

representing 36% of the respondents. Most commuters, i.e. 84%, drove to the university in 

SOVs; only 16% used carpools, even though the university offers parking incentives to 

carpoolers. Only 16, i.e. about 4%, of the 432 commuters were postgraduate students; 96% 

were staff. Therefore, we did not attempt to model differences between staff and 

postgraduate students given the much smaller proportion of postgraduate students.  

Content Analysis: Data and Keyword Coding 

 Data were qualitative, comprising respondents’ answers to two open questions: 

(i) If you drive to the University, why is having access to a car important to you? 

(ii) What incentives would encourage you to try a different mode of travel to the 

University? 
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The first question explicitly elicits the respondent’s own reasons, in their own 

preferred forms of words, for choosing to drive. The second question does not directly 

address reasons but it can help US contextualise and validate responses to (i). For example, 

a respondent may say in (i) that they choose to drive to "save travel time". Then in (ii) they 

may say they could perhaps switch to public transport if there was "public transport with 

direct route". Without the response to (ii), we would not be able to infer that there is 

perhaps a lack of access to swift public transport routes.  

We copied each respondent’s comments into QSR NVivo 10 so that we could code 

the content of the responses to identify keywords representing the respondents’ 

motivations to drive. As is good practice (see, e.g., Chipulu et al., 2013), we began with a 

pilot sample of 45 (i.e. 10% of respondents) to create a compendium of keywords, which we 

then applied as a guide for coding the rest of the sample. To capture the true intentions of 

the respondents, we named keywords as closely as possible to the original wordings and 

categorised them as either (i) “Motivation” or (ii) “Incentive”. We then scored each case in 

the data to indicate the presence or absence of each keyword.  

Initially, there were 43 keywords, but we only retained the 32 keywords that were 

common enough to appear in at least 1% of cases. Table 1 shows the keywords, ordered by 

type and then by rate of occurrence. There were 21 motivation keywords and 11 incentive 

keywords, which we have differentiated with the suffix “.. as Incentive”. There are two 

salient points from Table 1: First, all the motivation keywords are instrumental. There are no 

motivation keywords representing symbolic or affective reasons, although the 

“independence” reason could be a consequence of the “control” affect suggested in the 

literature (Stradling et al., 2001). Second, although 28% (N = 119) of commuters appear 

intractable in their preferences for driving over alternative modes of transport, declaring 

“nothing” could persuade them to stop driving; a similar proportion (N = 122) say they may 

switch if problems of cost, speed, regularity and directness of public transport are resolved.  
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Table 1: Coded “Motivation” for car use and “Incentive” to switch keywords 

Type Keyword Count (%) Description/examples 

M
o

ti
va

ti
o

n
s 

Time 103 24 Saving travel time is important 

Public Transport Impractical Changes 87 21 Public transport requires too many changes 

School Run 78 18 Dropping children off at school before work 

Linked Trips for Work 52 12 I need my car to travel between work sites 

Public Transport is Unavailable 48 11 No public transport goes to my workplace 

Independence 46 11 I can drive anywhere and/or at any time I like 

Public Transport is Expensive 44 10 Travelling by car because public transport is too 
expensive 

Distance 42 10 Long travelling distance between home and work 

Irregular Work Schedule 38 9 Work start/end times vary 

Linked Trip for Non-Work 32 8 Use the car after work for personal reasons, e.g., 
shopping, visiting friends etc. 

Convenience 24 6 Travelling by car is convenient 

Public Transport runs at 
Inconvenient Times 

17 4 No public transport on my required times, or too irregular 

Carpool With Family 16 4 Carpooling with adult family member 

Children Emergency 16 4 Attend to children in times of emergency 

Caring for Elderly Family 15 4 Attend to elderly family member 

Reliability 14 3 Car travel is reliable 

Medical Reasons 9 2 Travel by car because of medical condition 

Carpool With Colleagues 8 2 Carpooling with co-workers 

Carry Equipment 8 2 Need car to carry work equipment (e.g., laptop) 

Security 7 2 Security of travelling (e.g., traffic, alone at night, with 
children) 

Weather 5 1 Bad weather forces me to travel by car 

In
ce

n
ti

ve
s 

Nothing can Incentivise 119 28 No incentive can persuade me to give up driving 

Cheaper Public Transport as 
Incentive 

61 14 I would use public transport if it was cheaper 

Cycle Scheme as Incentive 35 8 Incentivised by cycling schemes, e.g., improved cycle 
routes 

Cost Subsidy as Incentive 34 8 I would give up car use if my travel expenses are 
subsidised 

Direct Public Transport as Incentive 31 7 Would use public transport if no changes are required 

Regular Public Transport as Incentive 30 7 Would use public transport if frequency is more regular 

Time-saving as Incentive 25 6 Would give up driving if other travel modes can save time 

Reliability as Incentive 17 4 Would give up driving if other travel modes are more 
reliable 

Flexi-Time as Incentive 14 3 Would give up driving if allowed to work flexible hours 

Security as Incentive 10 2 Would give up driving if other travel modes are safer 
(traffic and personal) 

Park and Ride as Incentive 7 2 Would consider other travel options if Park and Ride 
facility is provided 
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Overview of MDS  

Subsequently, we analysed the keyword data using Multidimensional Scaling (MDS) 

(Kruskal and Wish, 1978), a data reduction technique for proximity data. Typically, MDS 

begins with a dataset containing a large number of entities such as variables, observations 

or groups. Based on how similar they are to one another, MDS then reduces the entities to a 

smaller number of dimensions, which capture the core structure within the data. The 

advantage MDS has over other data reduction techniques such as Principal Components 

Analysis (PCA) and Exploratory Factor Analysis (EFA) is that the data need not be 

quantitative; one can extract MDS dimensions from non-metric data. Thus, MDS is ideal for 

this study because our data are not quantitative; they are binary-coded keywords. Chipulu 

et al. (2013) and Mar Molinero and Xie (2007 ) offer prior examples of MDS analysis of 

binary-coded keywords.  

MDS Procedure 

Determining how many dimensions to retain is a critical part of MDS. This study 

adopted a strategy that other researchers (e.g., Chipulu et al., 2013; Khoja et al., 2014; 

Neophytou and Mar Molinero, 2004) have used. First we decided the number of dimensions 

to retain, independently, prior to the actual MDS analysis. Then we extracted five samples of 

equal size to the source data (N = 432) using bootstrapping. For each sample, we then 

calculated the proximities among respondents using the Russell and Rao (RR) metric. The RR 

metric is a measure of similarity suitable for binary data (see, e.g., Choi et al., 2010). Here, 

the RR is effectively a coefficient of association based on the co-occurrence of keywords 

among respondents’ comments. The RR measure weights joint occurrences and non-

occurrences equally as follows: 

Suppose, i and j are two respondents and k is any keyword variable, the RR proximity 

between i and j can be calculated as  

𝑅𝑅𝑖𝑗 =
𝑎

𝑎+𝑏+𝑐+𝑑
  ,        (1) 

where 

a is the number of k variables which are jointly present in both i and j; 

b is the number of k variables which are present in case i but absent in j; 
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c is the number of k variables which are absent in case i but present in j; and 

d is the number of K variables which are jointly absent in both i and j.  

Upon calculating RR proximities, we proceeded to conduct MDS analysis of each 

sample’s proximity data using the Proxscal algorithm (see, e.g., van Eck et al., 2005). Figure 4 

shows the scree plots (Cattell, 1966) of the five models based on normalised stress. 

Although all curves turn slowly, they appear to have a soft ‘elbow’ at four dimensions: 

Between dimensions one and four, each additional dimension brings substantial 

improvement in model fit; but after four dimensions, the gains become marginal. By 

dimension six, there appears no appreciable improvement, with stress plateauing at around 

0.002. MDS models are considered a “good” fit when stress is 0.05 and a “very good” fit at 

0.01 (Kruskal and Wish, 1978). This suggests four dimensions are sufficient to obtain a very 

good fit for the data; but at least six dimensions are required for a demonstrably better fit 

than “very good”. We therefore adopted a conservative approach, as is the custom in 

principal components analysis (PCA): We extracted a six-dimensional MDS solution but only 

interpreted the first four. This conservative approach attempts to strike a balance as 

follows. In common with other data reduction techniques such as PCA, determining 

dimensionality in MDS typically involves a trade-off. One can attempt to explain the 

maximal amount of the structure in the data by retaining a large number of dimensions. 

However, doing so produces a complex solution which may not be interpretable, because 

higher dimensions, which increasingly capture residual variance, are difficult to interpret 

and less meaningful. Alternatively, one can achieve a parsimonious solution, retaining only 

the first few dimensions that capture a substantial amount of the structure in the data and 

are, therefore, interpretable. However, the latter solution will not account for some of the 

residual structure in the data. Hence, by extracting a six-dimensional structure, we attempt 

to capture as much of the structure in the data as possible; but we only attempt to explain 

the more substantive first four dimensions from the solution, not the less meaningful higher 

dimensions. This approach is a trade-off between two incompatible requirements: 

extracting a parsimonious solution with interpretable dimensions versus extracting maximal 

variance. It is dilemma common to all data reduction techniques and there are number of 

prior examples of the application of this compromise approach with MDS models (e.g., 
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Chipulu et al., 2013; Khoja et al., 2014; Neophytou and Mar Molinero, 2004) because it is 

considered an appropriate way to handle this unavoidable problem.  

Having taken the decision to obtain a six-dimensional solution, we then ran the MDS 

model for the original dataset. As before, we calculated proximities using the RR metric and 

extracted the MDS solution using the Proxscal algorithm. The MDS solution fitted the data 

very well with Normalised Raw Stress = 0.0007, Dispersion Accounted For = 0.9929, and 

Tucker's Coefficient of Congruence = 0.9964 

Figure 4 Normalised Stress per MDS dimension: Bootstrap Samples 

MDS Results: Dimensions of Commuters’ Motivation to drive  

The MDS output was a matrix of the coordinate values for each respondent on the 

six dimensions, which represents the proximities among the respondents within the six-

dimensional space. To interpret each MDS dimension, we examined how strongly each 

dimension relates to each keyword. This process, called property fitting or pro-fit, involves 

fitting properties to the MDS dimensions once they have been extracted; it is one of the 
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most widely used methods for aiding dimensional interpretation in MDS (see, e.g., Mar-

Molinero and Mingers, 2006). Pro-fit usually involves correlational or regression analysis. 

We applied regression as follows:  

Suppose each MDS dimension represents a theme of commuter motivation to drive 

such that, although the theme itself is latent and not directly observable, its presence can 

be indicated by the occurrence of keywords that emanate from it. As such, the presence or 

absence of a keyword in a commuter’s response will depend on how strongly they identify 

with the determinant theme underlying the keyword. We can formalise this relationship as 

follows,  

𝑘𝑖 = 𝑓(𝑥𝑖1, 𝑥𝑖2, 𝑥𝑖3, 𝑥𝑖4, 𝑥𝑖5, 𝑥𝑖6, 𝑒𝑖) ,      (2) 

where 

i is a respondent; 

ki is a binary variable representing the occurrence or non-occurrence of a keyword; 

xi1 , xi2, etc., are variables representing i’s coordinate values for MDS dimension one, 

two, etc.; and  

ei is an error term. 

Thus, we can estimate how well MDS dimensions predict the occurrence of each keyword 

using a logit regression:  

𝑙𝑛 [
𝑘𝑖

1−𝑘𝑖
] = 𝛽0 + 𝛽1𝑥𝑖1 + 𝛽2𝑥𝑖2 + 𝛽3𝑥𝑖3 + 𝛽4𝑥𝑖4 + 𝛽5𝑥𝑖5 + 𝛽6𝑥𝑖6 + 𝑒𝑖 .   (3) 

We conducted 32 logit models as represented by (3), setting each keyword as a 

dependent variable and the six dimensions as independent variables. Table 2 lists estimated 

regression coefficients for the dimensions, Nagelkerke’s r-square and Max rescaled r-square 

for each keyword.  
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Table 2: Results of Logit Regressions of MDS Coordinates on Keyword Variables 

Keywords R2 
Max-
rescaled 
R2 

Intercept Dim_1 Dim_2 Dim_3 Dim_4 Dim_5 Dim_6 

Caring for Elderly 
Family 

0.03 0.03 -4.08*** 10.32* 1.57 -1.97 2.3 0.24 -5.03* 

Carpool With 
Colleagues 

0.04 0.25 -5.5*** -0.02 0.91 6.55 8.14* -0.14 -11.76** 

Carpool With 
Family 

0.03 0.10 -3.66*** 2.54 2.48 -0.97 -3.01* 2.72 -1.31 

Carry  
Equipment 

0.02 0.13 -4.47*** -0.09 -1.01 -1.06 -2.49 -2.22 -6.44* 

Cheaper Public 
Transport as 
Incentive 

0.56 1.00 -71.94 54.09 53.07 -282.4 437.7 -0.14 88 

Children  
Emergency 

0.06 0.23 -4.22*** 4.25 0.41 3.37 -3.62 6.43* -1.91 

Convenience 0.01 0.04 -2.93*** 0 1.45 -1.09 -1.11 1.04 -2.08 

Cost Subsidy as 
Incentive 

0.09 0.21 -3.03*** -0.19 3.2** -1.36 -4.33*** 0.78 -5.59*** 

Cycle Scheme as 
Incentive 

0.41 0.94 -15.76*** -1.41 -29.09** -67.52** -10.24* -0.89 22.92* 

Distance 0.13 0.26 -2.89*** -0.16 -0.45 0.47 3.06** -5.29*** 7.48*** 

Flexi-Time as 
Incentive 

0.04 0.14 -4.03*** 4.41 1.6 1 -2.71 0.93 5.34** 

Independence 0.05 0.09 -2.29*** 1.37 0.45 -3.09*** -0.64 -1.98* 0.68 

Irregular  
Work Schedule 

0.45 1.00 -96.36 35.32 -148.4 -176.4 171.4 -636.4 -110.1 

Linked Trips for 
Non-Work 

0.03 0.07 -2.66*** 0.22 0.22 -3.08** -0.16 -1.23 -0.98 

Linked Trips for 
Work 

0.51 0.97 -11.82** 27.31 -54.94* -15.56* 22.92* 15.16 -45.83* 

Medical Reasons 0.04 0.23 -5*** -0.08 -2.12 2.57 -9.26*** 2.09 2.28 

Nothing can 
Incentivise 

0.45 0.64 -2.17*** 0.04 -6.13*** 12.6*** 1.09 -8.42*** -4.71*** 

Park And Ride as 
Incentive 

0.02 0.13 -4.73*** 0.77 0.66 2.17 -3.14 -2.42 6.02** 

Direct Public 
Transport 
 as Incentive 

0.23 0.57 -5.2*** 0.87 5.66*** 0.95 2.44 5.47 
17.89**
* 

Public Transport 
is Expensive 

0.09 0.18 -2.58*** -0.12 2.46** -1.17 4.9*** -1.72 -2.59 

Public Transport 
Impractical 
Changes 

0.37 0.58 -2.61*** 0.57 
10.38**
* 

3.52** 6.58*** -5.47*** -3.92* 

Public Transport 
runs at 
Inconvenient 
Times 

0.08 0.27 -4.62*** -0.02 4.37** 9.16*** 8.29** -2.04 -5.08 

Public Transport 
is Unavailable 

0.44 0.87 -7.9*** -0.2 -22.1*** 4.58* 
12.12**
* 

-7.76*** 
32.05**
* 

Regular Public 
Transport 

0.12 0.29 -3.74*** 0.32 -0.12 -2.15 2.38* 13.4*** 0.36 
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Regular as 
Incentive 

Reliability 0.03 0.13 -3.95*** 0.02 3.49* -1.4 2.03 5.82* 1.77 

Reliability as 
Incentive 

0.06 0.23 -4.26*** 1.23 5.9** -0.83 2.97 7.09** 1.25 

School Run 0.39 0.63 -4.36*** 
47.91*
** 

-1.95* 2.43 -0.3 0.42 -0.07 

Security 0.01 0.08 -4.58*** 5.26 0.75 0.11 -2.69 -2.52 -3.59 

Security as 
Incentive 

0.03 0.15 -4.43*** -0.02 4.23* -3.94 -0.04 -3.97* 2.77 

Time 0.31 0.46 -2.05*** -0.11 3.37*** -9.08*** -0.03 1.51 -10.2*** 

Time-saving as 
Incentive 

0.09 0.26 -3.9*** 2.32 3.3** -4.16** 2.85* 8.63*** -2.93 

Weather 0.12 1.00 -17.56 -81.47 -13.86 -2.14 2.27 -4.53 -7.39 

*p <.05; **p 
<.01; ***p <.001 

         

 

Dimensional Importance 

Like the factors in an un-rotated factor solution in Exploratory Factor Analysis (EFA) 

or the components in PCA, MDS dimensions are extracted hierarchically: the first dimension 

captures the most variance in the data; subsequent dimensions each successively capture 

relatively less variance. These successive reductions in the variance in the data each 

dimension accounts for can be seen in the scree plots in figure 4, which show diminishing 

rates of change (shallower slopes) in normalized stress with successive dimensions. 

Consequently, in terms of variance accounted for, the first dimension is the most important, 

followed by the second, which is followed by the third, and so on.  Thus, it is important to 

bear in mind that whilst significant beta estimates (in table 2) from the logistic regressions 

are helpful for explaining what a dimension might mean, they do not indicate the 

substantive importance of the dimension. 

Dimensional Interpretation 

Typically, one can interpret components in PCA or factors in EFA by looking at 

variables with large loadings. Likewise, we interpreted each of the first four dimensions by 

looking at keywords these dimensions can significantly predict – i.e. we based dimensional 

interpretations on the keywords where the dimensions displayed significant regression 

coefficients. Clearly, some dimensions – for example dimension one – are highly specific 

and, so, can only significantly predict a few keywords. Other dimensions, for example 
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dimension two, are more generic and so can significantly predict a range of keywords. 

Although we examined all significant coefficients, in this latter case where a dimension has 

significant coefficients on many keywords, we ascribed the most weight to the keywords 

where the coefficients were very large.  

We interpreted the dimensions as follows: 

Dimension One (Family): The very strong and positive associations with “School Run” 

and “Caring for Elderly Family” suggests that dimension one represents drivers with 

significant care responsibilities to their family, mostly exemplified by running children to and 

from school and also, to a lesser extent, attending to elderly family members.  

Dimension Two (Public transport impractical changes): The five highly significant (p 

value < .001) keywords here suggest that dimension two reflects a spectrum of the 

difficulties with the public transport commute. The positive end describes a group of drivers 

who indicated the “Public Transport Impractical Changes”, “Direct Public Transport as 

Incentive” and “Time” keywords, suggesting that although public transport is an option, 

travelling by car is preferable to avoid having to make multiple bus/train changes and the 

accompanying longer commutes. The negative extreme describes a group of drivers who 

faced greater difficulties with public transport, as public transport is completely unavailable 

(“Public Transport is Unavailable”), and no incentive (“Nothing can Incentivise”) can make 

them switch from driving.  

Dimension Three (Rigid schedule): The highly significant positive values (p-value < 

0.001) of dimension three paint a picture of drivers who follow a rigid and routine schedule 

when leaving home and the workplace. “Public Transport runs at Inconvenient Times” 

suggests that the drivers avoid public transport because it requires them to be at home or at 

work at inconvenient times; and therefore no incentive (“Nothing can Incentivise”) can 

persuade these drivers to change their travel mode. On the other hand, dimension three is 

negatively associated to keywords which represent the flexibility of driving (“Independence”, 

“Linked Trips for Non-Work”, “Linked Trips for Work”, “Time” and “Time-saving as 

Incentive”), implying that this set of drivers does not use their commute for other tasks, 

aside from travelling to/from work. Hence, dimension three could represent the flexibility of 

the drivers’ schedule (rigid versus flexible schedules).  



24  
 

Dimension Four (Non-urban area): The positive extreme describes drivers who live 

far from the workplace (“Distance”, “Time-saving as Incentive”); hence public transport to 

work would cost more (“Public Transport is Expensive”) or may be unsuitable (“Public 

Transport Impractical Changes”, “Public Transport is Unavailable” and “Public Transport 

runs at Inconvenient Times”). With regard to incentives, more regular public transport 

(“Regular Public Transport as Incentive”) may encourage them to switch. Following this 

logic, the negative end of dimension four suggests circumstances where public 

transportation links are better, such as urban areas. However, why would the respondents 

on this side still choose to drive? They probably have strong reasons that make public 

transport prohibitive, such as “Medical Reasons”. Alternatively, it may well be more 

economical to drive. Perhaps only subsidisation of alternative travelling costs (“Cost Subsidy 

as Incentive”) could cause them to reconsider. Therefore, one could label the positive end of 

dimension four as tapping limited transport opportunities associated with Non-urban areas 

(e.g., suburb residential zones or rural towns), with the negative end describing urban areas. 

3.3 Study 2: Modelling the Relationships between Dimensions of Motivation to drive and 

Propensity to Carpool 

Purpose and Survey Procedure 

The purpose of Study 2 was to address RQ2 by estimating how the dimensions of 

motivation to drive, namely Family responsibilities, Public transport is impractical, Rigid 

schedule and living in Non-urban areas, which we identified from Study 1, jointly relate to 

propensity to carpool.  

Study 2 involved structural equation modelling of survey data. We gathered 

responses online via Amazon’s Mechanical Turk (MTurk). MTurk is an online crowdsourcing 

platform where requesters advertise computer-based tasks that workers can choose to 

complete for a specific fee. Created in 2005, MTurk has become a popular tool for 

experimental and survey data-gathering (Dawson et al., 2016; Goodman et al., 2013), owing 

to its low cost, ease of use and speed (Buhrmester et al., 2011; Mason and Suri, 2012). To 

address questions regarding biases arising from it being an internet-, fee-based tool, a 

number of studies have examined the characteristics of MTurk participants and samples 

(Buhrmester et al., 2011; Goodman et al., 2013; Paolacci et al., 2010; Rand, 2012). In 

particular, since compensation rates on MTurk are very low – typically lower than the 
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minimum wage – it is suggested that participants on MTurk must be very atypical (Goodman 

et al., 2013); however, Buhrmester et al. (2011) suggests MTurk participants are internally 

motivated and the level of compensation does not significantly affect the quality of data 

obtained. Researchers have shown that data from MTurk are accurate (Rand, 2012), reliable 

(Buhrmester et al., 2011) and valid (Horton et al., 2011). Research suggests the 

demographics of MTurk participants are more diverse than other internet-based surveys; 

they have larger proportions of females and non-whites, and higher average age 

(Buhrmester et al., 2011; Paolacci et al., 2010). However, data do not clearly indicate 

whether the larger proportion of non-whites corresponds to a larger proportion of 

immigrants. Self-reported educational levels of MTurk participants tend to be higher than 

the general US population, but their income levels are generally lower (Paolacci et al., 2010). 

Despite these differences, Paolacci et al. (2010) argue that MTurk samples are more 

representative of the US population than US college samples, which tend to be significantly 

less diverse demographically (Buhrmester et al., 2011).  

We gathered data on MTurk from October to November 2014. The main section of 

the survey gathered data on respondents’ motivations to drive and propensity to carpool, 

with the survey items as enumerated in table 3. There was a smaller section on 

demographics, which gathered data on individuals’ gender and age; we did not gather data 

on income and immigration status because both are sensitive questions where responses 

from individuals are known to be prone to bias (e.g., Krumpal, 2013; Tourangeau and Yan, 

2007), more so than other less sensitive questions.  

The survey  targeted commuters, who drive to work and live in the US, for two 

reasons. Firstly, this allows US to extend the generalisability of the Study 1 MDS results from 

the UK to the US. Secondly, the terms and conditions of MTurk only permit recruitment of 

respondents with a legitimate US social security number. Initially, there were 1239 

respondents but we dropped the 211 cases that we considered invalid because of any of the 

following violations: they (i) provided incomplete replies; (ii) they declared that they are not 

drivers resident in the US; and/or (iii) they took a much shorter (< 3.5 minutes) time than 

the average respondent to complete the survey. The latter criterion is a screening technique 

recommended in the literature (Goodman et al., 2013) to ensure high-quality participants. 
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Therefore, the final sample size was 1028, of whom 47% were female; the mean age was 

32.6 years (median = 30 years; minimum = 18 years; maximum = 70 years). 

Measures 

To measure each of the four dimensions of commuter motivations to drive, we 

designed sub-items, or indicator variables, based as closely as possible on the keywords (in 

Table 2) that had been most important in interpreting each dimension in Study 1. Similarly, 

we designed sub-items that we considered necessary to cover different aspects of 

propensity to carpool to represent the dependent variable of the SEM model, which we 

labelled as Carpool. Initially, there were, on average, six sub-items per measure. We used a 

seven-point Likert scale for all items, but with different response categories as deemed 

appropriate. Adopting the strategy suggested by Churchill (1979), we then evaluated 

reliability and validity for each measure.  

To examine reliability, we calculated Cronbach’s coefficient alpha for each measure. 

To improve the reliability of measures, we then dropped sub-items, which, if deleted from 

the measure, caused the alpha value to increase, because such sub-items are in 

disagreement with the other sub-items. Table 3 shows sub-items retained and alpha values 

for each measure. One of the sub-items dropped at this stage was “Caring for Elderly 

Family”, an indicator of dimension one, i.e. Family. We believe this is not problematic 

because the remaining indicators do still capture the underlying theme of dimension one, 

which is “Family” responsibilities. All alpha values were greater than 0.7, which is the 

conventional lower threshold. This suggests good internal consistency. 

Next, we conducted a Confirmatory Factor Analysis (CFA) to test whether each sub-

item significantly loads on to its assigned measure, and to ensure there were no significant 

cross-loadings (Child, 1990). The CFA model was a good fit for the data: All sub-item 

loadings were significant at p-value < 0.001. At 0.047, and the Root Mean Squared Error of 

Approximation (RMSEA) was less than the recommended threshold of 0.06 (Browne and 

Cudeck, 1993). All three alternative-fit indices were above 0.90 (McDonald and Marsh, 

1990): Bentler Comparative Fit Index (CFI) = 0.984, Bentler-Bonett Normed Fit Index (NFI) = 

0.977 and Bentler-Bonett Non-Normed Fit Index (NNFI) = 0.979. Thus, results support the 

hypothesised factor structure, which means, as we argued earlier (in section 3.1) that the 
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CFA results, which are based on data from an entirely different population, cross-validate 

the MDS dimensions of motivation to drive. 

Table 3: Indicator Variables and Coefficient Alpha Values of Latent Measures 
 

Latent 
Variable 

Indicator Measure Response Scale 

Fa
m

ily
 (

α
 =

 

0
.8

7
) 

p1 Res_Child_Home Picking up your children from school (after work) 1 = Not at all responsible 

7 = Completely responsible 

p2 Res_Child_Work Dropping off your children at school (on your way 
to work) 

1 = Not at all responsible 

7 = Completely responsible 

p3 ChildEmergency While at work, how often do you need to attend 
to your children in an emergency in a month? 

1 = Never 

7 = Every time 

P
u

b
lic

 T
ra

n
sp

o
rt

 
Im

p
ra

ct
ic

a
l C

h
an

ge
s 

(α
 =

 0
.9

2
) 

q1 PT_Home_Work_Ti
me_ 

The total commuting time with public transport 
between home and work (include waiting and 
changing times) 

1 = Perfectly acceptable 

7 = Totally unacceptable 

q2 PT_Home_Work_C
hangingTimes_ 

The amount of time you need for making public 
transport changes (including waiting times) 

1 = Perfectly acceptable 

7 = Totally unacceptable 

q3 PT_Home_Work__
Changes_ 

The number of transport changes you need to 
make to get to work (for example, changing buses) 

1 = Perfectly acceptable 

7 = Totally unacceptable 

R
ig

id
 S

ch
e

d
u

le
 

(α
 =

 0
.7

9
) 

r1 Flex_JourneyHome
_Work 

Flexibility of your daily schedule for the journey to 
work 

1 = Extremely Flexible 

7 = Rigid  

r2 Flex_WorkHours Flexibility of number of work hours in a day 1 = Extremely Flexible 

7 = Rigid 

r3 Flex_JourneyWork_
Home 

Flexibility of your daily schedule for the journey 
home from work 

1 = Extremely Flexible 

7 = Rigid 

N
o

n
-U

rb
an

 (
α

 =
 0

.7
3

) s1 NonUrban_1 Which best describes your neighbourhood? 1 = Very Urban 

7 = Not Urban at all 

s2 PopDensityRating Please rate the population density of your 
neighbourhood. 

1 = Extremely dense 

7 = Not at all dense 

s3 PT_Unavail_Home_
Work 

Public transport availability when you need to 
leave to work on time 

1 = Not at all unavailable 

7 = Always unavailable 

s4 PT_Unavail_Worke
_Home 

Public transport availability from the workplace to 
your home 

1 = Not at all unavailable 

7 = Always unavailable 

C
ar

p
o

o
l (

O
u
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u

t 
V
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b
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) 
(α
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 0
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4
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z1 Accept_CarpoolDriv
er 

Will you carpool as the driver of the carpool (i.e. 
you drive your colleague(s)) 

1 = Totally unacceptable 

7 = Perfectly acceptable 

z2 Carpool_1 Do you currently carpool to work with your 
colleagues (i.e. you share a car ride to work with 
your co-workers)? 

1 = Never 

7 = Always 

z3 CarpoolConsider I would consider carpooling as my first choice of 
transportation to work 

1 = Strongly disagree 

7 = Strongly agree 

z4 CarpoolNextTimeW
ork 

The next time I travel to work, I will carpool 1 = Strongly disagree 

7 = Strongly agree 

z5 CarpoolFuture I look forward to carpooling to work in the future 1 = Strongly disagree 

7 = Strongly agree 

z6 CarpoolEmployerBe
nefits 

I will carpool if my employer provides me with 
other benefits, for example, a reserved parking 
spot for carpoolers 

1 = Strongly disagree 

7 = Strongly agree 

z7 CarpoolNextFewMt
hs 

I will carpool to work in the next few months 1 = Strongly disagree 

7 = Strongly agree 

 

Finally, we conducted structural equation modelling (SEM), as illustrated in figure 5. 

The SEM estimated the joint impact of the dimensions of motivation to drive on propensity 

to carpool via regression paths to carpool, with all four dimensions of motivation to drive 
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free to correlate. The SEM was a good fit for the data with RMSEA = 0.044, CFI = 0.983, NFI = 

0.978 and NNFI = 0.967. 

To estimate the level of common method bias (CMB), we added an unmeasured 

common latent factor (CLF) to all the indicators of the five measures, with all regression 

paths from the latent factor constrained to be equal. The results indicated that the CLF 

model was not significantly better than the baseline SEM model (ΔCFI = 0.00). On the other 

hand, when we ran the Harman single-factor test, the model fit was significantly worse than 

the baseline SEM (ΔCFI = - 0.550), and the single factor only explained 25.4% of the variance. 

These results assured US that there was not a significant problem with common method 

bias within the data and so we proceeded to interpret the SEM results. 

Structural Equation Model and Results 

 

 Figure 5: SEM of Commuters’ Dimensions of Motivation to Drive and Propensity to Carpool  

Figure 5 displays the standardised path coefficients estimated by the SEM. Table 4 

lists all standardised estimates, including the factor loadings of the five latent variables. The 

coefficients of the regression paths from Public transport impractical changes and Rigid 
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schedule to carpool are both significant at the 0.05 p-value level. Additionally, both are 

negative, which suggests that large values in both dimensions will be associated with lower 

propensity to carpool. It seems self-evident that a less rigid schedule should encourage 

carpooling; it is less clear why reducing impractical changes on public transport should have 

a similar effect. We consider that reducing impractical changes on public transport might 

encourage carpooling because it increases a commuter’s capacity, in a psychological sense, 

to participate in carpooling where the carpool trip is either part of a multi-mode commute 

including the trip on public transport, or the trip on public transport is the fall-back should 

the carpool fail. We elaborate on this explanation later on.  

Table 4: Standardised Regression Weights and Factor Loadings  

 

In contrast, the coefficients of neither Family nor Non-urban is significant at the 0.05 

p-value level. However, the coefficient of Family is interesting in that it is positive. This 

suggests that Family may somehow encourage carpooling. Alternatively – or in addition – it 

Indicator 
 

Factor Estimate 

Carpool <--- Family 0.05 
Carpool <--- Public transport impractical changes -0.12* 
Carpool <--- Rigid schedule -0.07* 
Carpool <--- Non-urban area -0.04 

z1 <--- Carpool 0.578*** 
z2 <--- Carpool 0.369*** 
z3 <--- Carpool 0.802*** 
z4 <--- Carpool 0.792*** 
z5 <--- Carpool 0.88*** 
z6 <--- Carpool 0.426*** 
z7 <--- Carpool 0.824*** 

p3 <--- Family 0.619*** 
p2 <--- Family 0.939*** 
p1 <--- Family 0.94*** 

q3 <--- Public transport impractical changes 0.902*** 
q2 <--- Public transport impractical changes 0.966*** 
q1 <--- Public transport impractical changes 0.877*** 

r3 <--- Rigid schedule 0.739*** 
r2 <--- Rigid schedule 0.686*** 
r1 <--- Rigid schedule 0.885*** 

s4 <--- Non-urban area 0.941*** 
s3 <--- Non-urban area 0.965*** 
s2 <--- Non-urban area 0.422*** 
s1 <--- Non-urban area 0.469*** 

*p < 0.05; **p < 0.01; *** p < 0.001 
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might indicate an ethical/altruistic disposition denominating both the choice of carpooling 

and acceptance of family responsibilities.  

The SEM results also show significant positive correlations among Public transport 

impractical changes, Rigid schedule and Non-urban. At 0.79, the correlation between Public 

transport impractical changes and Non-urban is particularly strong, suggesting strong 

interdependence. The Family dimension is an exception; it appears independent of the 

other dimensions.  

Estimating Impact of Age and Gender  

Since our focus was on explaining the how well the dimensions of motivation to 

drive predict propensity to carpool, our original SEM model, as reported above, did not take 

into account demographic variables. However, an anonymous reviewer argued that it would 

be of interest to develop the SEM model further to include demographic factors. Therefore, 

we extended the SEM model to estimate the impact of age and gender. Since the extended 

models nest within the original SEM model, for brevity, below, we report only the changes 

that result from adding age and gender to the model, one at a time: 

Age. First, we added age as an observed variable, which predicts propensity to 

carpool independently of the four dimensions of motivation to drive. The fit statistics were 

indicative of a good fit for the data: RMSEA = 0.044, CFI = 0.944, NFI = 0.930 and NNFI = 

0.934. The results support the hypothesised model, which assumes that age is independent 

of the dimensions of motivation to drive. 

The estimated regression coefficient of age on propensity to carpool of -0.204 is 

statistically significant (p < 0.001). Thus, the results suggest age predicts decreasing 

propensity to carpool. Adding age leads to a slightly higher estimated coefficient of -.13 for 

the Public transport impractical changes dimension. The estimated coefficients of the other 

three dimensions remain unchanged.  

Gender. Subsequently, we extended the SEM with age as the independent variable 

by adding gender as the grouping variable in a multi-group SEM. Following the Sörbom 

(1974) approach, we specified constraints in the multi-group SEM such that we could 

estimate differences between men and women in the latent means of the dimensions of 

motivation to drive and the latent intercept of the propensity to carpool measure. We 
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specified women as the reference group by fixing their means and intercept values to zero, 

whilst allowing the values for the men to vary freely. To ensure the model was identifiable, 

we specified equality constraints such that measurement weights, measurement intercepts 

and structural weights were the same for women and men.  

The unconstrained model was a very good fit for the data with RMSEA = 0.038, CFI = 

0.967, NFI = 0.945 and NNFI = 0.960. This suggests that Configural invariance exists between 

men and women – i.e. the hypothesised model fits the data well for both women and for 

men. Regarding the equality constraints, one can see in Table 5 that, in all cases, 

sequentially adding equality constraints does not significantly worsen the fit to the data. All 

changes in χ2 between adjacent models are insignificant at the 0.05 p-value level and there 

are no measurable changes in CFI approaching the recommended 0.1 threshold (Cheung 

and Rensvold, 2002).  

Table 5: Invariance Test Results for Nested Models: Multi-group SEM 

Nested Model Comparisons Model Chi-square CFI 

Δχ2  DF p-value ΔCFI 

Measurement Weights vs Unconstrained Model 12.6 15 0.633 0 

Measurement intercepts vs Measurement Weights 9.0 7 0.255 0 

Structural Weights vs Measurement Intercepts 6.4 5 0.270 0 

 

Table 6 shows the estimated values of the means of the dimensions of motivation to 

drive and the intercept of propensity to carpool men with reference to women whose 

values are fixed at zero – i.e. estimated differences between men and women with negative 

values indicating lower values for men and positive values indicating higher values for 

women. The results suggest significant differences between men and women in the values 

of all four dimensions of motivation to drive, with mean values higher for men than for 

women in all four dimensions except Family where women have a higher mean. In contrast, 

the estimated intercept for propensity to carpool is not significantly different between men 

and women. The results indicate significant differences in why women and men choose to 

drive but gender does not offer additional value as a predictor of propensity to carpool, 

once we account for the motivations to drive.  
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Table 6: Estimates of latent means of motivation to drive dimensions and intercept of 
carpool factor: Differences of men’s values relative to women  

Latent Factor Estimated 
Mean 

Standard 
Error 

Critical 
Ratio 

p-value 

Family -0.203 0.076 -2.683 0.007 

Public transport impractical changes 0.384 0.139 2.767 0.006 

Rigid schedule 0.189 0.084 2.247 0.025 

Non-urban area 0.442 0.124 3.575 <.001  
 
Estimated 
Intercept 

 
Standard 
Error 

 
Critical 
Ratio 

 
p-value 

Carpool -0.192 0.221 -0.869 0.385 

 

4. DISCUSSION AND CONCLUSION 

4.1 Research Findings 

Overall, results suggest that measures addressing commuters’ instrumental reasons 

to drive, particularly schedule flexibility and availability of direct and swift routes on public 

transport, could indirectly encourage commuters to carpool. This conclusion arises because, 

from our identification of four key dimensions of motivation to drive, they are all notably all 

instrumental rather than symbolic and affective. Therefore, prioritising those instrumental 

reasons for carpooling could, at least within some cultural contexts similar to those of our 

first study, help encourage commuters to switch from driving to carpooling. We ought to 

stress that the preceding arguments do not imply that we deem symbolic and affective 

motivations wholly irrelevant to the individuals who contributed to that study. Many 

commuters may still be strongly motivated by the need to address affective and symbolic 

motivations too, but they could do so outside of the work commute. For example, for 

affective reasons, one may carpool to work but still own a car for leisure trips. For symbolic 

reasons, one does not need to drive a car to confer the message of wealth, status and 

virility; even a parked car can be a potent symbol. In a nutshell, we are suggesting that 

measures that target instrumental reasons by, for example, increasing schedule flexibility or 

providing more direct and swifter public transport, could reduce the number of SOVs 

involving commuters. However, they may not necessarily reduce levels of driving motivated 

by symbolic or affective reasons, although it is reasonable to assume overall levels of car 

ownership should drop as a result of such measures (Guerra, 2014; Mattioli, 2014). 
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From a more granular approach, a number of results pertinent to the two research 

questions are each worthy of further discussion. Regarding our first research question on 

the key dimensions of commuter motivations to drive, we extracted four dimensions from 

MDS: (1) Family; (2) Public transport impractical changes; (3) Rigid schedule; and (4) Non-

urban areas. There are two salient points about these dimensions. First, as we have 

mentioned above, all four capture instrumental motivations, and not the symbolic and 

affective motivations which we initially considered may be very important. The pattern of 

commuters, as opposed to drivers in general, attaching higher salience to instrumental 

motivations rather than symbolic or affective motivations is consistent with some previous 

research. For example, Kingham et al. (2001) found that instrumental reasons are largely 

behind commuters’ decisions to drive; Anable and Gatersleben (2005) also found that such 

reasons are given higher attachments in determining car-usage for work commutes than 

affective or symbolic factors. A simple and highly plausible explanation for this close 

relationship between commuter role and instrumental motivation is provided by a further 

study (Lois and López-Sáez, 2009) which emphasises that instrumental motivations are 

chiefly related to ‘trips of a more obligatory nature’.  

Second, other than the fact they are all instrumental, the four dimensions appear to 

coalesce into a typology of (i) those that largely account for individual circumstances, 

namely Family; (ii) those emanating from work practices, namely Rigid schedule; and (iii) 

those dependent on the commuter’s environment and public policy, namely Non-urban 

areas and Public transport impractical changes. This typology of commuters’ motivations to 

drive is, as we discuss below, helpful for identifying the best-fitting level of the decision-

making unit, i.e. the micro-, meso- or macro-levels (see Dopfer et al., 2004), to suggest 

carpooling interventions that account for particular motivations to drive. It indicates that a 

multilevel approach should be deployed to address carpooling.  

To address our second research question, we used SEM to examine how the four 

dimensions of motivation to drive relate to propensity to carpool. The SEM shows the 

regression coefficient of the Public transport impractical changes dimension to be 

statistically significant and negative. Recall from the MDS results in Table 2 that the 

commuters for whom this dimension is strong have alternative public transport options 
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which require making one change or more changes. Hence they choose driving instead 

because of its greater convenience and speed. 

Similarly, the regression coefficient of Rigid schedule is statistically significant and 

negative. The negative coefficient of Rigid schedule implies carpooling is unattractive 

because it requires drivers to break away from their rigid travel schedules before and after 

work. These drivers have a strict need to leave for work and arrive home at fixed times; that 

is, circumstances at either or both ends demand strict timekeeping. Accordingly, their 

journeys to and from work do not allow for additional linked trips for other activities; adding 

carpool partners into their journey will disrupt their routine (Tsao and Lin, 1999).  

The SEM results also show that, although not statistically significant, the regression 

coefficient of the Family dimension is positive, which is notable because it contrasts with 

the negative coefficients of the other dimensions. It is possible that people with family 

responsibilities will have a higher propensity to carpool, which would be a surprising effect. 

One would expect Family to indicate lower levels of propensity to carpool, since having 

family commitments, such as driving children to and from school, reduces flexibility and 

increases the need for a car, whilst making other transport mode choices less practical 

(Scheiner, 2014). However, there may be an alternative explanation. As we suggested 

earlier, a positive Family effect may reflect a causal mechanism whereby an altruistic, 

public-spirited orientation manifests itself both within carpooling and through engagement 

with family responsibilities. Below, we further discuss what the positive relationship 

between Family and carpooling might imply for theory building. We must emphasize that 

we are only offering a tentative explanation at this stage, not a definitive one. This is 

because our results are indicative but not confirmatory in that the indicated positive effect 

of family on carpooling is not a statistically significant one.   

Another noteworthy result from the SEM is that the dimensions of Public transport 

impractical changes, Rigid schedule and Non-urban areas significantly and positively 

correlate. Although the interdependence of motivations to drive is, conceptually manifest, 

researchers do not tend to model them as such. Therefore, research is not always able to 

construe what interdependent motivations to drive might imply: if the dimensions 

intertwine, then resolving issues pertinent to one dimension could also significantly affect 

another dimension. For example, addressing impractical changes by increasing the number 
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of direct trains addresses the issue of impractical changes directly, but it could also affect 

both the Rigid schedule and Non-urban dimensions. Thus, our finding of significant 

correlations suggests that when trying to persuade commuters to give up driving in order to 

carpool or to use alternative transport modes, interventions should be integrative; that is, 

they should be able to address multiple, interrelated motivations simultaneously. Below, we 

give examples of such integrative measures. 

Turning to the results of extensions of the SEM model, indications are that age is 

significantly predictive of decreasing propensity to carpool, which one would expect given 

that age is found to be predictive of differences in travel mode choices (e.g., Scheiner, 

2014). There are a number of potential explanations for the negative effect of age. One 

possibility is that, because it correlates with hourly earnings (e.g., Luong and Hébert, 2009), 

age can be a good proxy indictor of general patterns in income within the economically 

active population. Therefore, since income negatively correlates with participation in 

carpooling (Blumenberg and Smart, 2014), in the absence of income itself, we may observe 

the negative effect of income on carpooling through age. Second, age positively correlates 

with conservatism values (i.e. tradition, conformity, security) and negatively with openness 

to change values (Schwartz, 2006). As such, older age groups may be more resistant to 

joining the sharing economy than younger groups: Recent findings (Möhlmann, 2015) 

suggest intergenerational differences within the sharing economy such that younger age 

groups, for whom sharing is a social norm, participate more intensely than older 

generations. Such intergenerational differences may manifest in decreasing propensity to 

carpool among older individuals.  

In contrast to age, which appears independent of the dimensions of motivation to 

drive, there are significant differences between men and women in the dimensions of 

motivation to drive: mean values for men are higher on all dimensions, except Family where 

the mean value for women is higher. This result accords with prior literature which suggests 

that family commitments tend to impact more on women than they do on men (Kwan et al., 

2009) and studies that indicate that, although they have been slowly converging over time, 

commuting patterns remain gendered (Crane, 2007). Thus, we may conclude that gender 

indicates differences in instrumental motivations to drive between men and women; 
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however, once we account for these motivations to drive, gender does not significantly 

indicate differences in propensity to carpool. 

4.2 Research Implications 

Practical Implications 

The results suggest a number of practical implications, which we can categorise 

according to the appropriate level of decision-making unit; namely the micro-level 

comprising the individual commuter, the meso-level comprising organisations such as 

employers and the macro-level made up of policy-making bodies such as regional or federal 

governments: 

Micro-level: Our results suggest the following are the ideal characteristics of 

commuters who will consider carpooling: they have flexible working hours, access to direct 

routes or near-direct and swift routes on public transport; and, related to the latter, live in a 

Non-urban area. Therefore, beyond socialisation reasons (e.g., Bonsall et al., 1984), 

individual commuters wishing to find carpooling partners should target individuals with 

these characteristics. This could be particularly helpful in short-run arrangements such as 

those described as Dynamic ridesharing by Agatz et al. (2012). 

Meso-level: The results suggest the following practical guidance for employers and 

carpooling organisations:  

Sustainability-conscious employers can most effectively encourage commuters to 

carpool by enabling and encouraging flexible working, which will directly address schedule 

rigidity. Secondarily, by increasing the potential for greater slack in commuters' schedules, 

flexible working could also reduce the severity of the impact of Public transport impractical 

changes. For example, missing a train may not be as bad for a commuter who can make up 

the lost hours than one whose schedule is unalterable. Clearly, this type of intervention is 

likely to be more feasible for organisations such as universities where workloads are 

amenable to flexible patterns.  

Obviously, carpooling initiatives should be targeted more towards commuters who 

fit the ideal carpooler profile and whose potential for behavioural modification is greatest – 

i.e. commuters with a flexible schedule, who have access to direct routes or near-direct and 

swift routes on public transport. For the latter reason, they should also target individuals 



37  
 

who live in Non-urban areas, a factor which strongly relates to Public transport impractical 

changes. Similarly, carpooling partnering algorithms should include schedule flexibility, 

access to direct and swift routes on public transport and non-urban location as matching 

criteria. 

Macro-level: Public transportation policy could encourage commuters to carpool in 

two ways: 

First, legislation to protect flexible working rights will help foster and support a 

culture of flexible working, leading to an increase in commuters with a flexible schedule who 

are more likely to carpool. 

Second, transportation policy aimed at improving transportation links, particularly 

regularity, directness and swiftness, in Non-urban areas will reduce Public transport 

impractical changes, which discourage commuters from carpooling. Correspondingly, major 

public transport infrastructure projects should look beyond projected usage statistics and 

also factor in peripheral carpooling benefits when making environmental and business 

cases, as well as when setting performance targets and milestones.  

Furthermore, there is a potential implication with respect to the adoption of 

autonomous vehicle technology (Bansal and Kockelman, 2017; Fagnant and Kockelman, 

2015). Our results indicate low salience for symbolic and affective motivations to drive, 

particularly hedonic motivations such as ‘get a kick out of driving’ and ‘like driving fast’ 

(Steg, 2005), among commuters. This suggests that, relative to non-commute driving, the 

loss of fulfilment of these hedonic motivations upon switching to an autonomous vehicle 

may not be as strong a barrier to the adoption of autonomous vehicles for commuting, in 

general, and carpooling commuting, in particular. Consequently, policies that incentivise the 

adoption of autonomous vehicle technology may prove to be an additional boon for 

carpooling. 

We depict the hierarchical nature of these implications in Figure 6. Looking at the 

patterns revealed by Neoh et al. (2015), one can argue that carpooling research has tended 

to focus on the individual (micro-) or the policy (macro-) perspectives. Our discussion also 

highlights the critical enabler-multiplier roles which organisations can play at the meso-

level. On the one hand, via their own interventions, they can optimise carpooling with 
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reference to ideal carpooler profiles. On the other hand, they can also help accelerate the 

growth of the population of ideal carpoolers, thereby leveraging the impact of carpooling-

relevant policy. Thus, our results suggest a slight refinement of Chan and Shaheen (2012) 

suggestion that micro-developments should be harnessed at the macro-level, whereby 

meso-level organisations are an integral part of the system. This is consistent with emerging 

research on the multi-level nature and effects of other phenomena in the sharing economy 

(Cheng, 2016). 

Figure 6: Nested Layers of Carpooling Facilitators for Commuters 

Earlier, we reported research (e.g., Hwang and Giuliano, 1990; Jakobsson et al., 

2002) which suggests that incentives tend to be less effective than interventions that 

penalise SOVs. Looking at the suggested interventions in Figure 6 as a group, we consider 
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that neither carpooling incentives nor carpooling penalties would be representative 

classifiers. Instead, carpooling facilitators may be more apt. 

Theoretical Implications. 

Apart from Ozanne and Mollenkopf (1999) who explored carpooling decisions with 

psychological theories of behavioural change, such as Ajzen and Fishbein’s (1975) Theory of 

Planned Action Behaviour and Theory of Reasoned Action, few studies have attempted to 

develop theories that might explain carpooling behaviour. In this section, we propose some 

socio-psychological theories that may explain the causal mechanisms that underpin the links 

that this study demonstrates between the commuters’ motivation to drive and carpooling.  

First, a causal mechanism that might explain the significance (see SEM model results) 

of Public transport impractical changes is that reducing Public transport impractical changes 

increases a commuter’s capacity to integrate carpooling into a multi-mode commute, part 

of which may be on public transport. Perhaps more importantly, the availability of 

convenient public transport means that drivers feel less pressure to let down carpoolers 

with who they have entered into trust- and dependency-based relationships. Put simply, 

drivers may be more likely to offer carpooling in the first instance, knowing that the cost 

and inconvenience arising from withdrawal of that offer can be easily born by their 

passengers. Psychologically speaking, it will of course be much easier to let passengers 

down in the knowledge that they have viable alternative modes of transport available as 

backup. Furthermore, maintenance of good relations between drivers and passengers 

during the commute may be easier and more pleasant when all parties consider that the 

stakes associated with ending the relationship are low. These arguments suggest the 

following propositions: 

Proposition 1: Public transportation practicality within the locale of carpooling 

partners is an antecedent of trust in carpooling partnerships.  

Proposition 2: Public transportation practicality within the locale of carpooling 

partners is an antecedent of dependency in carpooling partnerships.  

We therefore suggest this as an important theoretical proposition to be considered 

further within the literature. This issue of social relations maintenance and how much it 

matters to carpoolers certainly deserves more academic study to establish its level of 
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importance – not least because it raises the prospect that organisations and policy-makers 

concerned to encourage carpooling might very usefully focus on managing the dependency 

and obligation expectations which participants have of carpooling relationships. 

Second, although not significant in the SEM model, the positive regression 

coefficient of the Family dimension in the SEM is worth further examination because it can 

provide insight into hitherto unexplored constructs that might usefully predict higher 

propensity to carpool. Erikson’s (1968) Life Stage Theory offers a possible explanation: 

Raising a family coincides with the middle-adult stage. Middle adults, according to Ralston 

et al. (2005), are more outward-looking than young adults. Consequently, they ascribe 

greater weight to universalism values (Schwartz, 2005) which, according to (Thøgersen and 

Ölander, 2002) can cause individuals to behave in ways that foster sustainability – not least 

by presenting as ethical role models to children in order to illustrate the importance of living 

in ways that recognise and reflect the universal value of sustainability. Furthermore, there 

may be feedback loops whereby drivers more closely involved in family life may be more 

willing to demonstrate their altruistic and public-spirited natures, for example, which would 

allow them to be proactive as role models for their children. It is notable also that the 

Family motivation to drive is significantly higher among women who ethics research (Luthar 

et al., 1997; Smith and Oakley III, 1997) suggests tend to engage in ethical behaviour more 

frequently than men do. Thus, given that one of the key reasons for carpooling is 

sustainability, we can posit the following: 

Proposition 3: Individuals who hold universalism values more important will be more 

likely to carpool.  

Proposition 4: Carpooling will be higher in societies that consider universalism values 

more important.  

With this idea, once more, we have a theoretical proposition that deserves further 

investigation within academic literature, and which may also be very useful to organisations 

and policy-makers; specifically, they may consider that ethical appeals to parents to be good 

role models to their children may play a significant role in efforts to promote carpooling. For 

example, such role modelling benefits might easily and evocatively be represented in 

advertisements aimed at promoting carpooling. This possibility may be of particular interest 

to social marketing academics.  
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4.3 Research Contributions 

 Contribution to the transportation literature: Since, as far as we know, no other study 

has attempted to relate commuters’ reasons to drive to carpooling behaviour, this 

paper makes an original contribution to the literature on driving motivations and 

carpooling behaviour relate to propensity to carpool.  

 Contributions to practice: The study specifies interventions on micro-, meso- and 

macro-levels that could encourage commuters to carpool by addressing the 

motivations to drive of Public transport impractical changes and Rigid schedule. 

 Contributions to theory: The study proposes socio-psychological theories that may 

explain why motivation to drive may affect propensity to carpool. 

4.4 Research Limitations: Future Refinements and Extensions 

The study generates themes using data gathered in the UK and tests the significance 

of these themes on propensity to carpool using US respondents. Therefore, our results 

combine psycho-cultural contexts within the UK and the US. As such, it will be of interest for 

future studies to examine how the results generalise to other contexts, particularly 

countries whose economic development or culture differ significantly from those of either 

the UK or the US. 

 Steg et al. (2001) suggest that instrumental reasons are more justifiable for the 

pollution and congestion effects of driving and that drivers’ self-expressed reasons – the 

basis for our MDS modelling – could suffer from socially desirable responding, as a result. 

However, we believe the bias in the data is limited, as the travel survey had some 

similarities with studies that were successful in eliciting affective and symbolic reasons. 

These similarities construed not explicitly exposing the research aim, eliciting qualitative 

responses using open questions, and guaranteeing anonymity (Mann and Abraham, 2006; 

Steg, 2005). The fact that our results reveal a pattern of higher salience for instrumental 

reasons than for affective and symbolic reasons, which is consistent with the literature on 

commuter motivations to drive, does lend support to our contention that socially desirable 

responding was not an issue. Nevertheless, the lack of symbolic and affective reasons in our 

MDS results does mean that we have not modelled the relationship of those reasons to 

carpooling propensity in the SEM. Symbolic and affective reasons may be relevant for other 
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travel purposes besides the work commute. Therefore, future research could examine 

effects of symbolic and affective reasons on carpooling in non-commute contexts, thus 

extending both the current study and that of Lois and López-Sáez (2009). 

Similarly, we consider that influences of affective and symbolic (relative to 

instrumental) factors may vary widely by profession as suggested by (Correia et al., 2013). 

Although age is a good proxy for income that can capture the general patterns of income 

effects, income could also be added to the model. Blumenberg and Smart (2010) found that 

immigrants participate in carpools much more than native-born adults do; this is due, 

particularly, to strong familial and community links. Therefore, another extension to this 

research could examine the effect of immigration status on propensity to join work carpool 

alongside other factors.  

Finally, an anonymous reviewer suggested that, given the significant positive 

correlation among Public transport impractical changes, Rigid schedule and Non-urban areas, 

it might be more appropriate to specify a single joint factor for all three. While we take this 

valid point, we did not consider it appropriate to re-model the dimensions in this way because 

we followed a Strictly Confirmatory (SC) approach (Byrne, 2016). The SC approach contends 

that researchers should base hypothesised SEM models on theory or an existing empirical 

evidence base (e.g., Silvia and MacCallum, 1988). In our case, we built the SEM model upon 

the evidence base of the MDS dimensional structure. Therefore, to maintain the integrity of 

the model suggested by the MDS results, we considered it appropriate to build the SEM with 

Public transport impractical changes, Rigid schedule and Non-urban areas as separate factors. 

Now that the evidence base exists to indicate significant correlation among these factors, 

future studies could consider building a second-order factor model with Public transport 

impractical changes, Rigid schedule and Non-urban areas as subscales.  
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