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1	An introduction to active transport
Transport, by definition, involves movement; and different methods of movement require different levels of physical activity on the part of the traveller. At one extreme, a person who undertakes a journey on foot will engage in a moderate level of physical activity for the whole journey. At the other extreme, a person who is a powered wheel-chair user will not exert themselves to any greater extent than when static. Physical exertion may occur for parts of a journey, and this may be simply a short walk at either end of a motorised journey, or it may involve longer periods at either end of a public transport journey and during interchanges. There may be short or prolonged periods of standing also involved. The parts of the journey when the trip-maker is physically active may vary from very short to quite long periods of time. 
The intensity of activity may also vary, for example depending on the speed of cycling. It is commonly found that walking provides physical activity at a largely a moderate level, whereas some cycle users will experience more and longer periods of vigorous activity (Vuori, Oja, Paronen, 1994). Vigorous activity provides significantly greater protection from disease, poor health and wellbeing. As well as walking and cycling (using either conventional bicycles or electrically assisted bicycles), physically active journey making may also include use of the following: roller-blades; skate-boards; scooters.
A useful definition of ‘physically active transport’ would be one where some outcome from the physically active nature of the transport is manifest. Physical activity has already been dealt with in Chapter 17, but a concise definition here helps to shape the understanding of what it is, and is not. Physical activity is a broad term used to describe ‘any force exerted by skeletal muscle that results in energy expenditure above resting level’ (Casperson, Powell, Christrensen, 1985). Thus the term ‘physical activity’ includes any form of human movement including walking, cycling, play, active hobbies or manual occupations as well as structured exercise or sport. It is important to understand that sport and exercise are sub-sets of physical activity.
We introduce in Section 2 issues connected with travel decision making behaviour. We follow this In Section 3 with a review of cultural issues which imbues transport, and also note trends in transport behaviour which are currently emerging in developed economies. Section 4 goes on to explore the relationship between transport, health and the environment. Section 5 considers the nature of evidence and contentions around evidenced based policy. Finally, Section 6 draws the chapter together to provide an holistic understanding of transport and health.
2	Travel decision making behaviour
People travel in order to undertake activity at the end of the journey, sometimes they may engage in activity such as working during a journey, and sometimes they travel for the intrinsic enjoyment of the journey itself. The choices people make about how they travel are varied and complex. Traditionally, transport activity has been modelled, and schemes for infrastructure improvement have been appraised, on the basis principally of an account of the time and cost to the user. Such modelling approaches assume a perfect market with perfect knowledge.
Better appreciation of motivations and choices being made in relation to travel are developing through wider application of a range of social and psychological models of behaviour (e.g. the Theory of planned behaviour, Azjen, 1981). Advances in both theory and application of behaviour change science has led to more sophisticated ways in which motivation towards voluntary behaviour change can be targeted drawing on a taxonomy of possible intervention approaches (Abraham, Michie, 2008;  Michie et al, 2009; Bird et al, 2013).
Keeping with an econometric view of the world, the UK government provides monetised values for ‘journey ambience’ of cycle lanes and tracks of different levels of separation from motor traffic (DfT, 2012). This rather limited methodology for accounting for the nature of the transport system in travel behaviour is contestable and a range of literature is emerging which takes a wider view of the determinants of travel behaviour.
Handy (2005), for example, reviewed studies which considered the relationship between transport, land use and physical activity. This review suggests a strong inverse correlation between active travel and distance between origin and destination and a strong correlation with measures for density of development and population. These relations are clearly explicable and have significant policy implications for spatial planning as a tool for establishing the background against which physically active travel could flourish. Additionally, there are relationships between active travel and a variety of transport system variables including the nature of the network (grid pattern or otherwise), the presence of sidewalks (footways) and bicycle paths, and the availability of parking. 
Extending the work, at least for cycling, into a meta-analysis Robertson et al. (2013) suggest significant relationships between bicycle use and measures for distance, land use, the transportation system, safety, and neighbourhood characteristics, with distance having the largest effect size. Hence, overall, it is clear that there are a number of built environment factors which are correlated with levels of walking and cycling.
There remain, however, two broad issues. The first is around causality and whether the presence of cycling and walking has encouraged the development of an environment which is compatible to these activities, or whether the reverse is true, that investment in infrastructure has had the effect of encouraging walking and cycling. It could also be the case that effects are working ‘both ways’. The second is around the operationalization of variables, such as journey ambience and feelings of security, which appropriately measure built environment factors, which has been tackled to some extent for walking by Ewing and Handy (2009).
Taking a very pragmatic approach, Pucher et al. (2010) reviewed studies which considered cycling infrastructure amongst other means of promoting cycle use. They generally found positive and significant relationships between cycling levels and infrastructure from aggregate studies, but the picture was more mixed from individual level studies. This is supported by Heinen et al. (2010) who reviewed commuting cycling and found that shorter distances and a greater mix of functions was important, but that more research is required to understand issues connected with the density of the network, density of surrounding land uses, contiguity of infrastructure and the provision of facilities separate from those provided for motor traffic. 
3	Cultures and trends in transport
Cultures and transport
The household is the traditional ‘unit’ generating transport demand. In large land-use and transportation models the production factors are reduced to household size (number of people), household structure (related to numbers in employment), income and car ownership. Decision making about transport is, however, more complex and related not only to the modes available, but, especially in more complex households, to the inter-related needs for transport of the inhabitants. There are general issues about the way households make decisions and there is a growing literature on the specific influences of different role players within the households, including the different contributions of children, mothers and fathers.
This area of household decision making is clearly complex and the mechanisms will be different in different cultures, and particularly pronounced where the position of women is different, often perhaps relating to religious belief. The processes of decision making will likely vary as the household matures, either through natural ageing of children, or through a deeper and hence perhaps different relationships emerging over time. 
There is also the issue of habit, and this has been examined for example by Bamberg and Schmidt (1994) in the context of choice between cycling and car use as part of a model using the theory of planned behaviour. Fresh choices will not be made every day because of the cognitive load, the time available, and previous experiences. Hence habit will be used to short-cut to the ‘assumed’ most appropriate option. Again in the context of cycling, Daley and Rissel (2011) considered the image of cyclists and found that respondents did not consider cycling as a mainstream method of transport. They also found that media reporting on cyclists and cycling in locations with low cycling levels portrays it as an extreme activity (e.g. cycling long distances for charity) with cyclists being portrayed as ‘problem’ road users (Rissel et al, 2010; Busse, 2012). Such research suggests that affecting social norms is likely to be an important task in enabling more people to choose cycling. Moreover, it connects understanding about habits with norms and cultural change (Schwanen, Banister, Anable, 2012)
Transport trends
Levels of walking and cycling vary between developed countries, and have generally shown declines over the decades since the 1970s. Figure 1 compares The United States of America with the UK and France, and also three countries in Europe with the highest and most sustained levels of walking and cycling: The Netherlands, Germany and Denmark.
Figure 1 Trends in percentage of trips by cycling and walking in six developed countries
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(Source: Pucher and Buehler, 2010.)
Pucher and Buehler (2010), in putting together these data note the disparity of sources and the fact that data collection differences limit the comparability of the data. Combined cycling and walking shares vary from around 10% to approaching 50%. France and the UK show the greatest declines over the three decades, with lesser declines evident in The Netherlands, Denmark and Germany. These latter three countries also have the larger cycling mode shares. Other developed countries generally fit a pattern somewhere within the extremes as shown in Figure 1.
There is variability in use within countries, with some cities demonstrating much larger modes shares than other areas. Figure 2 provides a picture of that variability for cycling.
Figure 2 Bicycle share of trips in six countries
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(Source: Pucher and Buehler, 2008)
Pucher and Buehler conclude that the differences in levels of use of the bicycle relate to the provision of separate facilities for cycle traffic. Policy interventions relating to transport have to forecast the future and they will do so based on observations of behaviour in the present day, coupled with future forecasts of population and other factors such as wealth. Such models have not included a wider range of variables, for example, linked with the built environment or the more subtle decision making processes discussed above. The relationships concerning choice which exist in the present day will be replicated into the future in such models because normally there is no better assumption to make.
There are, however, interesting trends becoming evident, for example, suggesting that average per capita growth of travel has stopped. This may be linked with smaller benefits of even more travel (Metz, 2013), and, so far as car use is concerned, a lower proportion of young people acquiring driving licences (Delbosc and Currie, 2013), and a trend towards population movement in urban rather than suburban areas (Headicar, 2013).
So now, with an understanding of cultures and trends in transport, we move on to explore the relationships between transport, health and the environment in more detail.
4	Transport, health and the environment
In this section we review the relationships between transport and health, and explore the co-benefits of physically active travel on health and the environment. Finally, we discuss health economics and health equity.
Relationship of transport to health
The primary function of transport is in providing the connection between people and the goods and services they require. Transport also provides access to the built and natural environment from which people gain material and non-material wealth, health and wellbeing. When distances are short, as in urban areas, the opportunities for active travel are potentially large. The health benefits of physical activity have been extensively documented since the first studies in the 1950s showed that adults who are physically active during the course of employment suffered less than half the coronary events of those with sedentary occupations, while controlling for lifestyle factors such as smoking and alcohol consumption (Morris et al., 1953). 
Early references to the inter-relationship between transport and health focused almost exclusively on the acute impacts of negative outcomes such as air and noise pollution, and traffic casualties (e.g. MoT, 1963), while benefits were viewed in terms of high levels of mobility, principally for car occupants. As scientific understanding of impacts has developed and subtle and chronic impacts are better researched, it has become clear that the relationships between transport and health are substantive and have economic, social and environmental impacts. There are therefore important inter-relationships with a range of areas of public policy.
One of the most significant changes in understanding is transport's potential contribution to total physical activity time in order to reduce the disease burden (WHO, 2000). More recently, this understanding has been extended to include well-being benefits both through the intrinsic physical health benefits of active travel and also through the fact that transport often facilitates social connectivity, which itself has beneficial health impacts (Environment Canterbury, 2010; Betts Adams, Leibrandt, Moon. 2011; Nordbakke, S. and Schwanen, T. 2013).Beyond the physical benefits of activity, active travel-friendly neighbourhood designs facilitate incidental contacts between neighbours and appear to foster social capital (i.e. social networks, norms and trust). Numerous studies show positive associations between social capital and physical and mental health, and health promoting behaviours (Putnam, 1999; Leyden, 2003). Meaningful social activities reduce the harmful effects of stress by enhancing the body’s immune response function. Social capital may promote positive social norms while simultaneously controlling anti-social behaviours that can fuel feelings of insecurity. 
Changes to neighbourhood design could also produce benefits for the local micro-economy. Increasing population densities and boosting local pedestrian and cycling traffic flows can increase the economic viability of cafes and corner stores, and improve access to jobs and services without increasing congestion or vehicle emissions. For example, researchers report that in Toronto people who bike and walk to Bloor Street, a commercial street, reported they spent more money in the area per month than those who drove there (Clean Air Partnership, 2009). Greener environments, including quality green space including parks, also appear to be important for health (e.g. Sugiyama, et al, 2008; Sallis, J. et al, 2009).
By way of contrast to a focus on active travel, travel by private motorised transport has been seen increasingly as the normative mode of travel in many wealthier societies. There has, however, been a hidden cost to motorisation which has been impacting on individual user’s health in a number of ways, and little recognised until recently. This includes the risk of habitual sedentary behaviour, not least because, for the commute, the choice of a private motorised mode reduces the opportunities available elsewhere in the day to be physically active. To this is added strong evidence for weight gain with the attendant risks of ill-health with habitual car use (Frank et al, 2004; Bassett et al, 2008; Suigiyama, T. et al, 2013). 
Another negative health consideration is the stress of driving, most especially for the commute. Across the developed world the results indicate that active travellers tend to be less dissatisfied with their commute (Paez, Whalen, 2010), if not in fact actually deriving intrinsic enjoyment from the journey. Car commuters find their journey more stressful than other mode users. The main sources of this stress appear to be delays and other road users. Users of public transport also ‘complain’ about delays; however, this results in stress as well as boredom. Walking and cycling journeys are the most relaxing and exciting and therefore seem the most optimal form of travel from an affective perspective (Gatersleben, Uzzle, 2007). Explanatory factors include desirable physical exercise from walking and cycling, and the provision of a psychological ‘buffer’ between the spheres of work and non-work. Negative feelings during the work commute increase with the length of the commute (Olsson, et al, 2013).
Co-benefits of health and the environment
There is an urgency for moving towards lower carbon futures. The fifth assessment report of the International Panel on Climate Change (IPCC, 2013) states that it is ‘extremely likely that human influence has been the dominant cause of the observed warming since the mid-20th century’, and that ‘continued emissions of greenhouse gases will cause further warming and changes in all components of the climate system’. The report suggests that ‘substantial and sustained’ reductions of greenhouse gas emissions will be required to ‘limit’ future climate change. Transport is presently a fossil fuel intensive industry and moves towards physically active travel will bring with it benefits for the climate more generally.
Relatively recently, and initially through recognition of the impact of successful climate change mitigation strategies, there is an understanding of what have become termed co-benefits (Woocock et al, 2009). In the case of such strategies applied to road transport, co-benefits occur when carbon reduction measures result in an increase in human energy expenditure.
To this can be added evidence which is sufficiently robust to show a causal relationship between academic attainment and physical activity. Given that increasing academic attainment is a goal sought by educationalists, this finding strengthens the case for education departments and schools in helping promote active travel for the school journey. In 2010 the Centre for Disease Control and Prevention in the USA concluded that there was substantial evidence that physical activity helps improve academic achievement (CDC, 2010). Moreover, their review suggested that physical activity can have an impact on cognitive skills and attitudes and academic behaviour, all of which are important components of improved academic performance. Singh et al (2012) report a systematic review that, although there were few high quality studies, shows evidence that participation in physical activity is positively associated with academic performance in young people.
The above evidence is supported by recent research findings in neurological studies investigating the links between physical activity and cognitive performance. In 2010, in a randomised trial, researchers concluded that there is 
“compelling evidence that physical activity between lessons is a valuable component of the school curriculum, for academic as well as physical development.” (Hill, L., et al, 2010)
This finding has been supported by subsequent studies. As a coda, many of the studies conclude that opportunities for physical activity should be made available to students and these should emphasise cardiovascular fitness over body composition. Separately, studies on active travel have demonstrated that children who travel actively have better cardiovascular profiles than those who do not (Anderson et al, 2011). Consequently, if habitualised into the routines of daily living, active travel among school children will help them to perform better at school academically (a key Education objective), and take less time off school through sickness. Following from this there is a good case that there will be a more educated workforce which is fitter and will take less sickness leave, hence also contributing to economic prosperity.
Health economics
The volume of economic literature addressing active travel, especially that addressing health economics, has risen significantly in the first decade of the new millennium. Within this field of research there is also more evidence applying a Cost Benefit Analysis approach, and more so for cycling than walking interventions. More generally the growth of research reveals that the economic justification for investments to facilitate cycling and walking had previously been under-rated or even ignored (Davis, 2010). Much of the benefit is derived from reductions in premature deaths (through the ‘value of a statistical life’) with large health savings and consequent benefits to the economy. The financial benefits of active travel that result are often large (Cavill et al, 2009) but have mostly been left out of economic assessments. Moreover, the majority of the recorded benefits accrue from health gains despite the fact that morbidity (illness) costs are mostly excluded from studies: the World Health Organization (WHO, 2007) suggests that the economic benefits of active travel attributable to health gains would be even larger than those from reductions in mortality alone. A recent review for the UK Department for Transport found that almost all of the studies (infrastructure and behaviour change) report economic benefits of walking and cycling interventions which are highly significant.  In terms of value for money, the UK Department of Transport values ‘very highly’ any scheme that returns more than £4 for every £1 invested. The mean benefit to cost ratio for all schemes identified in the review was 6.28:1. (DfT, 2014)
In addition to the health benefits accruing from physical activity there are also other benefits. These derive from less congestion, pollution and reductions in road traffic casualties, albeit that so far as cycle users are concerned the latter is dependent often on infrastructure (e.g. road space allocation) and road user behaviour (e.g. speed) (Giles-Corti, et al 2013).
Health and health equity
The World Health Organisation (WHO) defines health as a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity (WHO, 1946). Health equity relates to the social determinants of health, that is the conditions in which people are born, grow, live, work and age. These circumstances are shaped by the distribution of money, power and resources at global, national and local levels. Health equity seeks the highest level of health for all people. Health equity entails focused societal efforts to address avoidable inequalities by equalizing the conditions for health for all groups, especially for those who have experienced socioeconomic disadvantage or historical injustices. 
Road transport contributes to health inequity through a number of pathways. In terms of active travel health, inequity is increased not least by the deterrent effect whereby people who would choose active modes, at least for some trips, do not do so due to the perceived road danger. Using an economic word, this is the ‘externalisation’ of traffic danger by those using motorised transport modes onto other road users. As we noted earlier, distance can also deter active modes, partly due to poor land use such as out of town super-stores and business parks. Cultural norms also influence travel mode choice when potential active travel mode users see that the norm is to drive a car. Cultural norms have strong influences on travel behaviour. Such barriers result in the forfeiture of the health benefits which would have accrued.
Additionally, there are possible amplification effects whereby some of those denied the use of the active travel modes do not have access to alternative modes (e.g. through cost or age) and so have their access opportunities restricted. This can include lack of access to employment, health and other facilities with serious economic and health consequences. Still others may be forced to walk but find the experience unpleasant if not stressful (Bostock, 2001; Ekkekakis, et al 2008). Such outcomes themselves can be seen as products of unequal power relationships and the economic forces in which they originate and unfold. From this viewpoint, health inequities are the result of unequal power relations, both in terms of social structures including, for example, social class, patriarchy and racism, and their manifestations are in terms of car-oriented developments which are beneficial to the wealthy at the expense of the less powerful. We return to this issue when addressing the nature of evidence across professions.
5	Evidence and policy making
In this section we explore the contested nature of evidence and its relation with policy making. The very meaning of evidence is highly contestable and it has repeatedly and cogently been argued that evidence is socially constructed (Krieger, 1992; Chan, Chan, 2000).  So, what is accepted as evidence, how much is it valued, and how does this differ across professions and policy makers? What counts as evidence, and the rules and criteria for assessing evidence, and whether evidence is valued at all, are all negotiated phenomena and contested within and across professions. Rychetnik and Wise (2004) note that:
“concepts of evidence vary among professionals, disciplinary and social groups: for example, scientists have traditionally adopted different standards of evidence to lawyers. Since the advent of evidence based medicine in the early 1990s, health professionals, managers and consumers have been debating (and negotiating) what is considered as valuable and credible evidence to support decisions about health services, public health, health promotion and health policy.”
The supportive role of the built environment for human health is a growing area of interdisciplinary research, evidence-based policy development, and related practice. Nevertheless, despite closely linked origins, the contemporary professions of public health and urban planning largely operate within a neo-liberal framework of academic, political, and policy silos (Kent and Thompson, 2012). A similar dis-connect has been identified between public health and transport planning (Litman, 2003). 
Evidence-based public policy is not very old or particularly mature, and many commenters remind us that the rise of evidence-based policy and practice was first attributed to medicine, and that evidence-based medicine became ‘fashionable coinage’ during the 1990s (Pope, 2003; Parsons, 2002). Adherence to the mantra of evidence-based policy and practice has now spread across most, if not all, areas of public policy and across much of the developed world. According to those who adhere to this world-view of an evidence-base future, what the Cochrane Collaboration is perceived to have done is ‘to provide the best source of evidence on the effectiveness of health care and medical treatments’ (Weisburd et al, 2003 cited in Pawson 2006), and what a new movement seeks to do is create the same kind of evidential backbone for other areas of policy-making that are perceived as blighted by rhetoric and ‘woolly’ thinking. However, such an approach is also contestable on a number of counts. Not the least of these is that evidence-base policy often gets turned into policy-based evidence, even for medical advice (Marmot, 2004). For our purpose, the most useful consideration may be to understand better the operationalization of ‘power’ and its interplay with evidence and knowledge. 
Juntti et al., (2011) say that the role of power must be addressed in discussion of evidence and policymaking along with two other inter-related issues: the nature of evidence itself; and the normative, moral or ethical ‘politics’ of policy-making.  Evidence is clearly contested (often by vested interests), mediated, assessed in terms of alignment of values not least through an ideological lens and what is accepted, adopted and taken for use in public policy making varies considerably from the initial evidence input. This ‘filtering’ means that the logic of championing, financing, and implementing of active travel interventions has most often been blocked before it reaches the decision table of politicians (Davis et al forthcoming).
6	Conclusion: An holistic understanding
The need for movement results from the distance between the places where activities occur. The planning of activity location, that is to say land use planning, is therefore a mechanism which has direct influence on travel. A paradigm of planning with an assumed solution based on the flexibility of the motor car has allowed for the creation of patterns of settlement where distance, so long as the capacity and speed have been appropriately high, is not a problem. For reasons linked with the finite availability of ‘space’, it appears as though patterns of land use are intensifying with the natural consequence that, at least for some people and for some journey purposes, distances to undertake activities are not now extending as they once were.
The engineering community has made an excellent job, over post-war generations, of adapting as much space as they have been allowed by policy makers to maximise the capacity and speed of motor traffic. This has, from early days, been assisted by technology, for example in the form of traffic signal control, and more latterly, particularly on inter-urban routes in the form of comprehensive management of the route as a ‘system’. This engineering led, systems based approach has however, had little regard for the social, environmental, and health consequences of motorised transport and the unequal distributional impacts on those who may be adversely affected by the movement of others. 
The evidence suggests therefore that there are already some indications of movement away from continued growth in motorisation, the need to do so for climate change and public health reasons, and design guidance which supports engineers and urban planners in achieving a better balance between the movement functions and place functions of the urban realm (see for example, DfT, 2007). In addition, since the turn of the millennium there has been a growing literature on transport, health, and the built environment which has resulted in additional and generally complimentary guidance especially focused on the effectiveness of interventions to increase active travel modes (eg NICE 2008, 2012).
Broadband internet is also dramatically changing the way people access goods and services, with the burden of individual travel being replaced by an every expanding logistics industry. Quality of service provision to the end user (for example, in terms of slots for delivery of perishable goods) is a prime issue. Similarly, the internet is having an impact on the daily and weekly patterns of travel activity in terms of commutes and business travel. 
We conclude that the tide may well be turning towards a more sustainable transport future. We hope that, if we are correct, the speed of change will be much faster than that which evolved to support a car-based society.
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