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ABSTRACT

It is now widely recognised that ‘active travel’―the collective term for walking and cycling―confers a multitude of individual and societal benefits that are qualitatively different to those generated by motorised transport. Regular pedestrians and cyclists can expect to enjoy potential health benefits, while modal shift to active modes can lead to considerable environmental improvements at a broad range of spatial scales. However, given the need to ensure high-quality decision-making in the transport sector, it is paramount that contemporary evaluation practices keep pace with the need to assess different and changing policies. An example is the policy that explicitly encourages the uptake of walking and cycling. Drawing on a numerical example, this paper thus critically examines the extent to which the United Kingdom Department for Transport’s evaluation framework―NATA―is sufficiently capable of determining the likely value of investments in active travel, and hence whether there is confidence that policy-makers are adequately placed to make informed choices between alternative investments. It is argued that while the overarching logic to evaluating active travel remains relatively sound, changes must be made to the framework if a genuine transition to sustainable urban mobility is to occur.
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INTRODUCTION

The prevailing mobility paradigm in the advanced capitalist economies poses a significant challenge to sustainable development, which is a tripartite concept that seeks to harmonize the conventionally competing priorities of the economy, society and the environment (Banister, 2005). Alongside explicitly automobile-orientated measures designed to alleviate contemporary mobility problems (e.g. road pricing and alternative propulsion technologies), academic and policy attention in the transport field has increasingly been directed towards walking and cycling (DoT, 1996; Taylor, 2006; Parkin et al., 2007; DfT, 2010), collectively termed ‘active travel.’ Whilst these modes clearly do not represent a panacea to all contemporary transport problems (Lucas and Jones, 2009), there is strong evidence to suggest that their inherent energy- and space-efficiency can make a valuable contribution to achieving sustainable urban mobility (Litman and Burwell, 2006). 

Active travel confers a heterogeneous range of benefits at both the individual and societal scale, prompting its conceptualisation as a ‘multiple satisfier’ capable of simultaneously realising several human needs (Horton et al., 2007, after Max-Neef, 1992). As Woodcock et al. (2009) demonstrate, active travel has proven public health benefits; both walking and cycling are associated with a decreased risk of ischaemic heart disease, cerebrovascular disease, depression, dementia, and diabetes. Economic arguments for active travel are also prevalent. The Eddington Transport Study (Eddington, 2006, p. 33), for example, concluded that ‘some of the best projects [for supporting the UK’s productivity and competitiveness] are small scale, such as walking and cycling schemes’. Moreover, investment in pedestrianisation schemes has been shown to be significantly associated with positive economic returns through increased retail patronage (Whitehead et al., 2006; Hass-Klau, 1993). Investment in active travel can also play an important role in ensuring that social groups with less access to private cars, such as the elderly, are able to access the goods and services they require to enjoy a high quality of life (Banister and Bowling, 2004; Metz, 2003). Finally, active travel has the potential to reduce the level of carbon dioxide emissions that emanate from the transport sector through making less use of ‘carbon dependent’ forms of transport. In the United Kingdom, road transport is responsible for the overwhelming majority of domestic transport emissions―accounting for 93% of all transport-derived CO2 emissions in 2005, with private car travel alone accounting for 54% (Department for Transport, 2007a).

Although the academic and policy literature on active travel is becoming increasingly extensive (see Heinen et al., 2010), little critical attention has been paid to the manner in which walking and cycling interventions are evaluated within formal appraisal frameworks. Given the central role that such evaluation performs in shaping transport policy, this is a serious omission.  Indeed, it is difficult to underestimate the salience of appraisal mechanisms in contemporary transport decision-making. While ostensibly they remain guidance tools, in practice metrics such as benefit-cost ratios have been shown to strongly determine the outcome of policy decisions (Owens, 1995; Rayner, 2004). There is a danger that if the respective costs and benefits of walking and cycling schemes cannot be sufficiently captured by current appraisal frameworks, appropriate investment in these modes will be unattainable.

The challenge for appraisal in the transport sector is to maximise societal, environmental and economic welfare through transport, subject to the collective desire to allocate scarce resources to other objectives. This poses several subsidiary challenges, both philosophical and practical; as it attempts to grapple with the inherent difficulties involved in establishing the opportunity costs of interventions involving ‘incommensurable’ items (e.g. carbon dioxide emissions and accident costs). Traditionally, the doctrine of welfare economics has formed the mainstay of appraisal frameworks, most obviously manifested in the principles of cost-benefit analysis (CBA), where ‘either market prices or, if these are not available or markets are distorted, social opportunity costs (‘shadow prices’) are used in order to monetise an extensive range of predicted costs and benefits over time, including those related to land acquisition and development, construction, maintenance, travel time savings, fuel usage, accidents and environmental externalities (Willis, 2005; Harrison, 1974). According to Metz (2008), travel time savings have traditionally accounted for approximately 80% of the measured benefits resulting from CBA evaluations of major road schemes in the UK. As Shiftan and Shefer (2009) note, however, Multi-Criteria Analysis (MCA) methods are commonly used to supplement the output of CBA in transport evaluation. Rather than expressing the likely impacts of an intervention in monetary terms, MCA expresses impacts either in terms of their respective quantitative units of measurement (e.g. tonnes of CO2, decibels, minutes), or qualitatively. Then a weight is accorded to each criterion according to a pre-defined method to reflect the different importance of each criterion. The methods used vary and can include expert panel, simulation, optimization, and ex-post analysis (Berechman, 2009). Thus, MCA offers a more transparent approach to pure CBA, particularly in regard to issues of equity (Shiftan and Shefer, 2009; Vreeker and Nijkamp, 2005). For a comprehensive discussion on the evaluation of transportation investment projects see Berechman (2009) and for a review of the use of such methods in European countries see Grant-Muller et al. (2001). Interestingly, the Netherlands which has high cycling rates in not considered to have an advanced evaluation practice and no specific application of it for cycling. 

This paper critically examines the extent to which the United Kingdom Department for Transport’s evaluation framework―NATA―is sufficiently capable of determining the likely value of investments in active travel, and hence whether there is confidence that policy-makers are adequately placed to make informed choices between alternative investments. It proceeds through four sections. First, the emergence of NATA in the context of UK transport evaluation practice is outlined, highlighting both the ethos of the framework and the manner in which it is practically applied. Second, the cost-benefit analysis element at the heart of the NATA approach is tested using a hypothetical proposal for a walking and cycling intervention, illustrating the manner in which it values the merits of a particular active travel scheme. Third, the implications of these findings are discussed in the broader context of decision-making for active travel, before some concluding remarks are offered.


EVALUATION IN THE UK: NATA


Until the mid-1990s, transport planning in the United Kingdom was largely characterised by a philosophy of ‘predict and provide’, where the role of transport policy was seen to be one of servitude to overriding economic imperatives (Rayner, 2004; Vigar, 2002). As the description suggests, this ethos was most obviously manifested in the practice of increasing the supply of road transport infrastructure in response to projected increases in demand for automobile transport (see, for example, DoT, 1989). With the publication of Transport: the new realism (Goodwin et al., 1991), it became ever clearer that such supply-side interventions could never adequately accommodate the prospect of ever-increasing demand, as the cost of doing so would be enormously expensive and the resultant social, environmental and economic consequences would be highly undesirable.  The ‘predict and provide’ philosophy thus incurred substantial criticism both within the domestic sphere and also from the European Commission (Dudley and Richardson, 2001; ECMT, 2004). 

Yet, as Rayner (2004) makes clear, the most convincing objections to large-scale road building programmes were not borne out of a sentimentalist agenda. Its critics, in principle, recognised the need for infrastructural provision. Rather, their objections arose from the belief that not only was the ‘predict and provide’ philosophy endemic to transport policy discourses, but that it had also percolated into very appraisal mechanisms that had been branded as impartial. Thus, the critics of plans set forth in Roads for Prosperity (DoT, 1989) were questioning not only the broad assumption that new roads inherently aid economic growth, but also those working assumptions involved in the cost-benefit analysis that formed the bedrock of the appraisal framework.

The New Labour government of 1997 responded to the crisis of legitimacy then faced in the transport appraisal field with the publication of the 1998 white paper A New Deal for Transport: better for everyone (DETR, 1998a). This document, with its commitment to furthering an ‘integrated’ approach to transport, heralded the arrival of the New Approach to Appraisal (NATA). This new approach, it was argued, would be based upon the principles of multi-criteria analysis – in the sense that multiple criteria will be included and not all will be quantified in monetary units[footnoteRef:2], and thus would be more sensitive to the complexities and competing priorities of the economy, the environment and society as a whole. Specifically, it was seen as a break from the ‘predict and provide’ philosophy insofar as it would be explicitly ‘objectives-led’. In other words, rather than prospective transport developments being assumed to represent inherently beneficial interventions, they would instead be assessed against a series of overarching criteria. These covered the environmental impacts (direct and indirect on users and non users), safety (accidents and security), economy (efficiency, reliability, value for money), accessibility (ability to reach different locations and facilities by different modes), and integration (how policies work together). The principal function of the NATA process is thus to determine―as accurately as possible―the likely impact of a proposed intervention, versus a ‘do-nothing’ scenario. Reflecting the multifaceted nature of the five overarching objectives mentioned above, the actual impact of an intervention is appraised against a number of sub-objectives. The ultimate output of this process is known as the ‘Appraisal Summary Table’ (AST) (Table 2), which is designed to provide decision-makers with a straightforward and concise overview of an intervention’s expected consequences, both positive and negative.[footnoteRef:3]  [2:  The NATA is not a full MCA. However it is closer to MCA then to CBA in that it considers each criterion in what is considered to be the most appropriate units to measure it. However, the NATA differs from a full MCA in two important aspects. First, it does not assign weights to the different criteria, although some argue it therefore implicitly assign an equal weight (see Glaister, 1999 and Price, 1999 for discussion). Second, it does not result in a single score for each alternative examined and therefore do not rank alternatives. Importantly, NATA aims to be comprehensive – include all (important) aspects - and objective – it is not led by political objectives, although political objectives will influence the criteria included. ]  [3:  Naturally, the AST is supplemented with detailed analyses which can be reviewed by decision-makers as necessary. These might pertain to whether the scheme meets regional and local objectives, and to what extent the problems identified would be resolved by the solutions being proposed.  There would have to be some criteria against which such a judgement could be made, and the use of visual techniques (such as mapping) is one means by which the impacts can be demonstrated.
] 


[TABLE 1 - AST]

Despite the ostensible change in ethos that the MCA approach brings to NATA, where possible, the process still strives to derive the likely extent of such impacts using cost-benefit analysis techniques.[footnoteRef:4] As evident in Table 1, the AST thus records the various impacts of an intervention in different ways, depending on the extent to which the relevant indicator(s) for each sub-objective are considered to be amenable to quantification and monetisation (see Price, 1999). While the overall impact on every sub-objective is given by a textual description, the ‘summary assessment’ of such impacts can hence take one of three types: first, there are those that are monetised; second, there are those that are quantified but not monetised; and third, there are those which cannot be meaningfully quantified and are instead appraised in the form of an ‘overall impact score’ placed on a seven-point scale that assigns the effect of a potential intervention to one of the following categories: beneficial (large, moderate, slight); neutral; and adverse (large, moderate, slight). Significantly, the DfT (1998b, p.1) state that ‘[t]he Appraisal Summary Table brings information from these [three types] together to give a fair and unbiased overall description, without giving prominence to any one type of effect or to benefits expressed in monetary terms compared with those which cannot be monetised.’ The extent to which this is true in practice has been questioned in the literature (Rayner, 2004). Indeed, for Glaister (1999, p. 228), the formal cost benefit analysis in NATA is ‘by far the most useful component’ of the NATA process―providing an unparalleled capacity to support high-level analytical comparisons across spending programmes. [4:  The specific procedures underpinning the NATA evaluation are outlined in the Department for Transport’s relatively comprehensive Transport Analysis Guidance documents, hosted on a dedicated website termed ‘WebTAG’. These documents―or ‘TAG Units’―are divided into three types, according to their intended principle readership: ‘Introductory’, ‘Project Manager’ and ‘Expert’. Taken together, the various TAG Units broadly constitute a generic methodology relevant for the majority of potential transport schemes. In addition, specific appraisal methodology guidance is offered on major public transport schemes (TAG Unit 3.11) as well as for walking and cycling schemes (TAG Unit 3.14.1), with the latter becoming official in January 2010.
] 


In May 2007, the UK Department for Transport invited various stakeholder groups to partake in a consultation exercise designed to inform and refine NATA. This consultation exercise was primarily a response to the conclusions of two high-profile 2006 reports commissioned by the UK government; the Eddington Transport Study and the Stern Review on the Economics of Climate Change. The Department for Transport received over one hundred written responses to the consultation, and published its official response to the feedback received in April 2009 (DfT, 2009). One of the major contributions to the consultation was Decision-making for Sustainable Transport (Buchan, 2008). While acknowledging NATA’s strengths, this response document advanced a comprehensive critique of the appraisal, highlighting the disjuncture between the UK government’s laudable transport policy objectives and the limited extent to which the NATA framework is capable of ensuring these objectives are reflected in scheme-level decisions. In the document, a number of salient issues are raised with regard to the evaluation of active travel schemes. Buchan (2008) argues, for instance, that the NATA methodology has an inbuilt bias against non-car modes insofar as schemes which are likely to cause a decrease in car travel entail a concomitant reduction in fuel tax revenue, which is classed as a ‘cost’ to public accounts[footnoteRef:5]. Moreover, it is argued that NATA is incapable of adequately handling modal shift, as it cannot ‘track’ those who change from one mode to another. This effectively means that, should a motorist instead decide to walk or cycle for work purposes, the value of their subsequent journeys are downgraded, as ‘new’ trips are accorded a lower value of time than existing trips. Finally, the quality of modelling in relation to active travel is argued to fall far short of that used for decisions relating to motorised transport, with potentially influential variables such as land use policy omitted from analyses altogether (ibid.).  [5:  Seeing NATA as an objective method and not one which should represent Government’s priorities, Buchan’s critique, such as the assertion of bias, is probably too strong. Yet, the current way taxes are handled in the NATA still do not seem appropriate. For example, the tax can be seen as a transfer of money from drivers to government and therefore in no way a benefit to society.  The same view, that in some aspects NATA is not fit for purpose, applies with respect to modal shift. ] 



NATA AND SUSTAINABLE TRAVEL: BROAD STREET, OXFORD

Given its relative stature in the overall MCA, this section seeks to explore the manner in which the CBA framework at the heart of NATA appraises the likely costs and benefits of a potential active travel intervention. As noted in the introduction, these modes are ostensibly encouraged by the UK government. As such, interventions designed to improve the facilities for pedestrians and cyclists can also be considered as implicit attempts to encourage more people to use these modes in preference to those with higher external costs. Firstly, a proposal to improve Broad Street, Oxford for pedestrians and cyclists is introduced.  Subsequently, following the NATA guidelines, the appraisal of the proposal’s likely costs and benefits is presented.[footnoteRef:6] [6:  The proposal is hypothetical and it is not based on any official plans from Oxfordshire County Council. ] 


Context and intervention

Since its earliest beginnings as a ditch outside the walls of the city, Broad Street has played a significant role in the social, cultural and political life of Oxford (for an overview, see Morris, 1965) (Figure 1). In recent years, however, there has been growing concern regarding the quality of the urban experience in Broad Street and the extent to which its environment does justice to the touristic significance and heritage of the surrounding area (Kim Wilkie Associates, 2004).

[FIG 1 – CENTRAL OXFORD MAP] [FIG 2 – BROAD STREET PHOTO] 		

As shown in Figure 2, the street is currently dominated by a central stretch of car parking spaces, with the needs of pedestrians and cyclists relatively poorly provided for. Although there is a relatively large supply of cycle parking, a significant proportion of the available spaces are permanently occupied by bicycles which are either left long-term or have been abandoned. To all intents and purposes, the current Broad Street environment is a manifestation of the ‘classic’ approach to transport planning, which prioritises the swift and safe passage of motorised transport. As set out in the DfT’s (2007b) Manual for Streets, however, it is recommended that the design of new urban transport schemes follow a ‘user hierarchy’ in which the needs of pedestrians and cyclists are to be considered foremost; ahead of public transport users, specialist service vehicles and other motor traffic, respectively. The proposed changes to Broad Street essentially follow this approach and are set out in Table 2. 

[TABLE 2]



Derivation of estimated impacts

It is necessary to provide a detailed account of the way the costs and benefits were derived, including the various assumptions made, in order to fully communicate the nature of the evaluation procedure, in particular its relevance and robustness. It was decided to group the estimated impacts of the scheme into three categories: those that result from the removal of the car parking, those that result from the pedestrianisation of the street and those that result from the provision of the managed bicycle parking. With regard to the first group of impacts, an approximate estimation is made as to the likely reduction in total car-kilometres that would result from a cessation of motor vehicle parking in Broad Street. Following advice contained in TAG Unit 3.14.1 to make use of locally-specific information wherever possible, this was calculated on the basis of a survey of motorists’ attitudes to the parking facilities on Broad Street, undertaken in November 2002 (Oxford Civic Society, 2002).[footnoteRef:7] In the survey, 324 motorists who had parked on Broad Street were asked a variety of questions designed to reveal the nature of their journeys and to probe their attitudes to the potential removal of the parking. [7:  Where such local data are not available, NATA predicts the decrease in car km as a result of a walking and/or cycling intervention through determining―out of the new users of a walking and cycling scheme―those individuals who had the option of using a car but chose not to. Hence, in the three worked examples provided in the appendix to TAG Unit 3.14.1, stated preference surveys were used to explore this issue.] 


Working on the basis that the average duration of a parking session is 45 minutes and that the car park is usually full from 8am - 6pm (which, anecdotal evidence suggests, are reasonable assumptions to make), it is calculated that the 25 parking spaces are likely to  support somewhere in the region of 121,000 parking events per annum. Data from the 2002 survey indicated that 52% of these trips were likely to have originated from within the city of Oxford, 26% were likely to have originated from outside the city of Oxford but within the county of Oxfordshire, and the remaining 22% were likely to have originated from outside the county of Oxfordshire. Assuming, based on geographical boundaries, that the average distance of a return trip to Broad Street from each of these ‘origin bands’ was 5km, 36km and 136km[footnoteRef:8], respectively, it was determined that the 121,000 parking events were collectively likely to correspond to approximately 5 million car-kilometres per annum. [8:  This figure corresponds to the average distance of a return trip to Oxford from the following six regional population centres: London, Reading, Milton Keynes, Swindon, Luton and Cheltenham.] 


The 2002 survey asked motorists parking on Broad Street how their future travel behaviour would change if the 25 parking spaces were removed. 57% of the respondents said that they would continue to drive into the centre of Oxford and park elsewhere, either in a nearby multi-storey car park or on a nearby street. The remaining 43%, however, stated that they would no longer drive into the city centre, variously stating that they would instead walk, cycle, catch a bus, make use of the city’s Park and Ride scheme, or not make the trip at all. Unfortunately, the published results of the 2002 survey do not include an analysis of the relationship between the motorists’ geographical origin and their propensity to change modes in this manner. Given this omission, it was necessary to make some assumptions in order to derive a reasonable estimate for the total car-kilometres that might be prevented as a result of removing the 25 parking spaces.[footnoteRef:9] To this end, it was assumed that: 100% of those motorists stating that they would walk or cycle instead, and 70% of those stating that they would catch a bus, were coming from within the city of Oxford; the remaining 30% of those stating they would catch a bus, and 75% of those stating they would use the Park and Ride scheme were coming from outside the city but within the county of Oxfordshire; and the remaining 25% of those stating they would use the Park and Ride were coming from outside the county of Oxfordshire. Based on these assumptions, the total car-kilometres saved per year was estimated at 1,365,212km which represents 27% saving on the baseline figure. In combination with monetary values, this figure was subsequently used to determine various direct costs and benefits of the intervention, including the loss of fuel tax revenue to public accounts. [9:  Clearly an even distribution of these responses across the three trip categories cannot be assumed; it would be extremely unlikely, for example, that those travelling from outside the county would elect to make the same trip to the centre of Oxford on foot if the parking on Broad Street were removed.] 


In forecasting the likely impacts of the pedestrianisation of Broad Street and the provision of managed bicycle parking, the guidance contained in Section 1.7 of TAG Unit 3.14.1 is followed. This identifies three potential approaches for estimating the demand for new active travel facilities: comparative study; disaggregate mode choice modelling; and so-called ‘sketch plan’ methods. In the case of the pedestrianisation, the comparative study approach is used, as two similar streets in the centre of Oxford that together run contiguously to Broad Street―‘Cornmarket Street’ and ‘Queen Street’―had been pedestrianised in 1999 and thus represented potentially viable proxies for our intervention. According to Oxford City Council (2004), an 11.25% increase in pedestrian flows was observed on Cornmarket and Queen Streets in the 12 months following their pedestrianisation. Assuming, ceteris paribus, that a similar increase would be likely to occur as a result of a pedestrianisation scheme on Broad Street, the same growth rate is applied to the latest publicly-available base pedestrian flow data (see ibid.). This resulted in a rise in hourly flow on Broad Street from 1900 to 2114 pedestrians per hour. Assuming that this flow rate would hold for a 10 hour day, it is estimated that 781,100 additional pedestrian trips would occur in Broad Street in the first year after pedestrianisation.

In the case of the bicycle parking, given the absence of such a local proxy, the likely impact of the additional provision has been determined by using the disaggregate mode choice modelling approach. Adhering to TAG Unit 3.14.1, Wardman et al.’s (2007) mode choice logit model is applied as a method of forecasting demand for cycling on the basis of improved utility experienced by future cyclists. The model is only based on commuting trips, and it further assumes that a significant percentage of the population (i.e. total commuters), 40%, will never cycle. Running the model incorporating the extra utility experienced by cyclists as a result of the new parking, yielded a 2.88% increase on the total number of annual bicycle trips in and out of the centre of Oxford (equivalent to an extra 604 trips per day).

Appraising the intervention: costs

The overall costs of the proposal can be placed into three categories, namely capital costs, operating costs and costs to public accounts. The specific costs associated with the scheme are shown in Table 3. Capital costs are incurred in Year 1 of the appraisal period only, whereas operating costs and costs to public accounts are incurred each year. In line with NATA guidance (see TAG Unit 3.5.1), the loss of tax revenue accrued through fuel duty was estimated using the forecast decline in car-kilometres travelled as a result of removing the 25 central car parking spaces. The process by which these car-kilometres savings were calculated will be explored in more detail below. The estimated figure for indirect tax revenue foregone in Year 1 was approximately £50,000 in 2010 prices. Following the procedure set out in TAG Unit 3.5.9, all annual operating costs were discounted at a rate of 3.5% per annum over the appraisal period and expressed in 2010 estimated market prices. Although the standard appraisal period used in NATA is 60 years, TAG Unit 3.14.1 makes clear that a shorter period may be more applicable to walking and cycling interventions.  Thus, the chosen appraisal period for our proposal was 20 years.

[TABLE 3 HERE]

Appraising the intervention: benefits

The remainder of this section summarises the process of appraising the various benefits, with their comparative magnitude represented in Figure 3 below. The ‘physical fitness’ sub-objective accounted for the greatest proportion of the intervention’s estimated benefits (45%). As evidenced by the three case studies outlined in TAG Unit 3.14.1, this is a typical result for such schemes; particularly in the case of cycling interventions. Indeed, in the case of the proposed intervention, 97% of the physical fitness benefits were attributable to the provision of the cycling parking, whereas only 3% derived from the pedestrianisation of Broad Street. Essentially, the NATA approach entails ‘calculating the number of preventable deaths per person taking up moderate physical exercise through walking and cycling…[making] use of the DfT’s standard values for the statistical value of a life, giving a value to the benefits of changes in mortality as a result’ (ibid., p. 19). Using the cyclists as an example, this calculation involved three distinct phases. First, it was necessary to determine the mean distance travelled per annum per new cyclist. Given that Wardman et al.’s (2007) model predicted 604 additional trips taking place per day as a result of the parking provision, for the purposes of this analysis these trips were considered to represent the product of 302 commuters each making two trips per day. Combining this figure with UK data on average trip length (4km) and guidance in TAG Unit 3.14.1 on likely commuter travel patterns, an estimate of 1976 km per cyclist per year is made. Second, it was necessary to calculate the relative risk of all cause mortality that corresponds to this distance travelled, based on linear interpolation from the empirical work of Andersen et al. (2000). This relative risk was subsequently multiplied by the expected (i.e. ‘do nothing’) deaths in the new cycling population, thus giving a figure of 0.24 for the number of lives saved in Year 1 as a result of the intervention. Third, multiplying this figure by the DfT’s standard value for the statistical value of a life equated to the reduced mortality benefits entered into the final appraisal (£355,286 in 2010 prices).

[FIGURE 3 ABOUT HERE – BENEFIT GRAPH]

For the Consumer Transport Economic Efficiency (decongestion) benefit (34% of total benefits), the NATA guidance follows the assumption that a reduction in motor vehicle traffic will result in travel time benefits for existing road users. While TAG Unit 3.14.1 states that such benefits will vary in accordance with road type, congestion level and area type, it recommends the usage of an average value of £0.15 per car-kilometre saved where these variables are unknown. Thus, the final value entered into the appraisal (approx £275,000 in 2010 prices) is the product of this value multiplied by the 1,365,212 car-kilometres that were estimated to be saved as a result of the cessation of car parking on Broad Street.  

Third greatest were those benefits associated with ‘journey ambience’ (18%). While present in NATA guidance for motorised transport schemes, this sub-objective is recognised in TAG Unit 3.14.1 as particularly pertinent in the appraisal of walking and cycling interventions. Essentially, the approach aims to estimate―and subsequently monetise―an intervention’s effect on the experiential aspects of walking and cycling. For the Broad Street intervention, journey ambience for new cyclists was estimated principally via the work of Hopkinson and Wardman (1996) and Wardman et al. (1997; 2007), which ascribed monetary values to various components of cycling schemes. For our Broad Street example, the only relevant factor was ‘secure cycle parking facilities’, the presence of which was valued at £0.66 per use (in 2002 prices). To obtain the journey ambience benefit, therefore, this value was first multiplied by the likely annual usage of the parking by our 302 cycle commuters (78,520 occurrences), with the resulting value consequently halved in accordance with TAG Unit 3.14.1 guidance insofar as new beneficiaries of the scheme are assumed to experience only half the benefit experienced by existing users (the ‘rule of a half’). For pedestrians, the process undertaken was almost identical, although this is largely due to the lack of research examining the journey ambience of walking rather than it representing the optimum mode of appraisal per se (ibid.). In this case, the guidance in TAG Unit 3.14.1 adopts values used by Heuman (2005) in the evaluation of the London Strategic Walk Network. Three factors appeared pertinent to the pedestrianisation of Broad Street (0.25km in length): crowding benefit (£0.17/km); kerb level (£0.24/km); and pavement evenness (£0.08/km). Once again, these three values were each multiplied by the total number of new pedestrian trips created (781,100 per annum) and subsequently halved. The process was repeated―without halving―for existing trips (6,935,000 per annum) and the net ambience benefits from all cyclists and pedestrians (approx £141,000 in 2010 prices) entered into the appraisal.

Around 3% of the intervention’s benefits resulted from an estimated reduction in the amount of short-term sick leave taken by the 302 new cyclists. Here, TAG Unit 3.14.1 draws on WHO (2003) research demonstrating that 30 minutes of exercise per day may reduce the extent of short-term sick leave taken by an individual by between 6% and 32%. Using the UK average short-term sick leave rate of 6.5 days per annum, a 6% reduction thus corresponds to an average saving of 0.4 days per annum. The costs savings of this to employers sector are monetised in accordance with average gross salary costs for cyclists (£17 per hour; 2002 prices), and entered into the appraisal (approximately £22,500 in 2010 prices). Using mode specific salary costs is problematic and can distort the outcome if a (significant) modal shift is achieved. There is no reason to assume that a driver who shifts to cycling will suddenly have a different value of time, which is based on the value of lost work time, hence the reference to the salary. Yet, it is nevertheless likely that overall the personal value of time (the willingness to pay for shorter travel time) will be different for the same person when driving and when cycling. Since this value has an important effect on the outcome of the evaluation the current guidelines seem to not be sufficient.
Following TAG Unit 3.3.5, greenhouse gas savings and local air quality benefits from walking and cycling interventions were calculated using the model outlined in Design Manual for Roads and Bridges (Highways Agency, 2008, Section 11.3.1.). In line with NATA guidance to use locally available data in preference to secondary data wherever possible, estimates for the number of car-kilometres saved as a result of the parking cessation on Broad Street were used.  Assuming that the traffic parking on Broad Street is 95% private cars and 5% light goods vehicles, then the local air quality improvements were: 812kg/year of carbon monoxide; 84kg/year hydrocarbons; 268kg/year oxides of nitrogen; and 8kg/year of particulates. The Highways Agency (2008) guidance is extremely detailed, and offers the potential for accurate forecasting. However, in order to monetise these savings, it would be necessary to establish the population affected by the change via analyses of pollutant dispersal rates. As the pollutant estimates were generated through ‘average km’ saved by the cessation of Broad Street parking, the actual population benefiting from the improved air quality will not be restricted to the immediate locality of Broad Street, but instead, would be present along the routes that the drivers had previously taken, almost half of which had their origins outside the city of Oxford itself.[footnoteRef:10] For this reason, only savings in carbon emissions were monetised. For carbon dioxide, the savings amounted to 46 tonnes/ year, which corresponded to a monetised benefit of just £4000 in 2010 prices. This was calculated using the marginal economic cost of a tonne of CO2, given by the DfT as £75 in 2002 prices. As a result, the environmental benefits of schemes that reduce motorised transport are classed as negligible, as evident in the three worked examples provided in TAG Unit 3.14.1. [10:  For the same reason, benefits resulting from noise reduction have not been included in the CBA.] 


Finally, estimated changes in the number of casualties (comprising deaths, serious injuries and slight injuries) as a result of an intervention are required under the NATA ‘safety’ objective. The procedure outlined in TAG Unit 3.14.1 to achieve this involves the application of standard accident rates to the change in kilometres-travelled by motorists, cyclists and pedestrians as a result of the intervention. These figures are subsequently monetised following the DfT guidance on accident costs contained in the Design Manual for Roads and Bridges (Highways Agency, 2008). In the case of Broad Street, the car-kilometres saved as a result of the cessation of the car parking yielded accident cost savings of approximately £20,000 in Year 1. However, as noted by the DfT (2007a), both cycling and walking have substantially higher causality rates than driving (based on incidents per km-travelled).[footnoteRef:11] In the case of the new cycle trips created by the provision of the bicycle parking, therefore, the associated accident costs significantly offset the savings generated by the cessation of the car parking, with a value of approximately £130,000 in Year 1. Given that the estimated additional pedestrian trips were taking place in a pedestrianised zone, it was deemed inappropriate to include these values in the appraisal. [11:  Evidence suggests, however, that the relationship between cycling levels and accidents is not linear. Accordingly, and following Jacobsen’s (2003) power function model, the 2.88% projected increase in cycling would yield only a 1.14% increase in all-severity accidents. However, this was not used in the calculations, as “for very small [increases in cycling], one should be careful in the application of this model as a close-to-linear increase in accidents per additional unit may well be more appropriate.” (TAG Unit 3.14.1, p. 15).] 



DISCUSSION: SHOULD THE NATA BE REPLACED OR CHANGED?

Reflecting on the experience of evaluating the Broad Street proposal, it is now possible to consider the extent to which the NATA framework―and specifically its cost-benefit analysis component―is sufficiently capable of determining the likely value of investments in active travel.  The exercise can also give some indication as to the levels of confidence with which policy-makers are able to make informed choices between alternative investments, including walking and cycling projects. Regardless of the specific criteria included in NATA and the manner in which they are subsequently analysed, the overarching logic of the framework is sound; its conceptual foundations are relatively transparent and its purpose largely clear. The inclusion of certain criteria pertinent to walking and cycling, too―such as physical fitness and journey ambience―represents an improved approach to transport appraisal in comparison to its predecessors. Moreover, as shown in Table 4, our proposal appears to score relatively well. Although the net present value of the scheme is understandably small, the benefit-cost ratio of 6.5 indicates that the scheme represents exceedingly high value for money, given that official Department for Transport guidance views a BCR greater than 2.0 as ‘high’ (DfT, 2005)[footnoteRef:12] [12:  i.e. In Table 4, ‘PVC’ pertains to scheme capital costs and scheme operating costs (inc. tax lost).] 


[Table 4]

As with all such exercises, a more detailed analysis reveals several inconsistencies. While our findings indicate that the current appraisal of active travel interventions may promote investment in walking and cycling schemes, they also indicate that policy-makers may presently be unable to accurately compare the advantages and disadvantages of two or more potential investments. Broadly, this appears to result from the methodological characteristics of the NATA framework per se, exacerbated by a dearth of robust data concerning predicted changes in travel behaviour. 

Methodologically, there are several issues of concern―the most significant of which merit discussion here. The first of these relates to the treatment of fuel duty in the ‘public accounts’ criteria, which, as noted above, has received critical attention elsewhere (Buchan, 2008; Elliot, 2008).  NATA currently treats the tax revenue ‘lost’ as a result of car-km saved as a cost, which, in turn is included in the monetised cost-benefit analysis. This position is clearly discriminatory against interventions that encourage a shift from private car travel to other modes, such as a walking and cycling, and thus runs contrary to stated UK government transport policy (e.g. DfT, 2004). Despite strong criticism received in the recent NATA ‘refresh’ process, the Department for Transport still maintain that, in principle, this position is valid, although in future the place of tax revenue ‘lost’ will be shifted in the appraisal output (DfT, 2009; LTT, 2009). To illustrate the sensitivity of the benefit cost ratio to the placement of this tax revenue, if it were removed from the table of monetised costs and benefits, the final ratio would have increased from 6.5 to an astonishingly high figure of 23.5.

Leaving aside the (important) argument as to whether it is ethically possible to trade-off unique and ‘priceless’ items with the short-term value derived from private consumption, the example of fuel duty neatly highlights the very real problem of how the magnitude of impacts are derived per se. Indeed, whilst different criteria are officially accorded equal weight in the NATA framework, the actual magnitude of predicted impacts can remain heavily contingent upon powerful methodological assumptions present in the appraisal process. Often the (questionable) intellectual rationales underpinning such assumptions are unclear or are ‘hidden’ from those unfamiliar with econometric language, only becoming visible when one carries out a worked example. Figure 3, above, graphically represents the breakdown of the net present value of benefits by sub-criteria. Remember that the greenhouse gas criteria (very slight benefit) and the consumer users criteria (large benefit) were both directly attributable to the same car-kilometres saved as result of cessation of the parking on Broad Street. Looking at the magnitude of these two variables, however, clearly demonstrates that for the same car-km foregone, the value placed on CO2 reduction is approximately 1.5% of that attributed to decongestion. Perhaps more problematic is the fact that the marginal economic cost (MEC) of carbon adopted by NATA at the time of TAG Unit 3.14.1 publication means that the savings in greenhouse gas emissions correspond to only a tenth of the value of the foregone tax revenue accrued by the Government (see discussion in the conclusions). To facilitate adequate scrutiny of appraisal mechanisms, greater transparency in the derivation of impacts is needed.

While such methodological issues are of concern in their own right, it is important to stress that the extent to which the NATA approach is capable of determining the likely costs and benefits of an active travel scheme remains highly contingent upon the quality of the data used in the appraisal process, and thus sensitive to assumptions which are largely unacknowledged. The experience, detailed above, neatly illustrates this. Specifically, the NATA guidance recommends that analysts undertaking appraisal make best use of locally-available data wherever possible. This is, of course, to be encouraged. However, while the TAG Units offer sound guidance on the NATA process itself, analysts are offered minimal guidance with respect to the selection and manipulation of such secondary data. In the case of the Broad Street proposal, for example, it was necessary to attempt to calibrate Wardman et al.’s (2007) mode choice logit model in order to derive an estimate for the number of new cycling trips that would arise as a result of the improved parking facilities for cyclists. Given that only data available with which to determine a baseline level of cycling activity corresponded to ‘all trips in or out of the city centre’, coupled with the fact that the scheme was situated in the city centre and had relatively novel elements, the resulting estimate was exceedingly questionable. Moreover, the model has an in-built automatic assumption that 40% of potential commuters will never cycle (see Parkin et al., 2008). The use of such a constant in a generic model does not reflect the geographical variability of cycling levels in the UK, where cities such as Oxford already exhibit a far higher mode share for cycling than the national average.

Had adequate data been available, it would theoretically be possible to consider the travel time implications of a modal shift to new cycle commuting trips from other modes. Following the NATA guidance, it would have been assumed that such a shift would have had negative implications for those individuals choosing to cycle as their average journey times would be expected to increase. However, in dense urban areas such as Oxford, especially during peak commuting periods, it should not be readily assumed that travelling by bicycle is necessarily slower than other modes. 

Finally, there is the issue of co-benefits, which exist where an aspect of a scheme has positive benefits in terms of two or more distinct criteria. Understandably, appraisal mechanisms are wary of the phenomenon of ‘double-counting’, as this is liable to distort the perceived impact of a proposed scheme. However, this concern should not preclude efforts to ensure that synergetic relationships between benefits are reflected in evaluation frameworks. For example, co-benefits from active travel will almost certainly be present in broader healthcare savings and positive impacts to local economic growth. 


CONCLUSIONS

The benefits of active travel are clear. Improving the conditions for pedestrians and cyclists should be at the heart of any policy that aims to further the project of sustainable urban mobility. However, if there is a real desire to see policy-makers’ laudable intentions for active travel reflected in the materiality of the built environment, it is imperative that fair, accurate and transparent evaluation mechanisms are in place to facilitate high-quality decision-making, both between modes and within modes. Overall, the NATA commitment to evaluating active travel is encouraging; its guidance is clear and well-intentioned. Its implicit and explicit prioritisation of ‘the economy’, on the other hand, comes at the expense of vitally important social and environmental concerns and this needs to be addressed as a matter of urgency. Genuine commitment to the principle of sustainable transport cannot be forthcoming while significant savings in CO2 equate to a mere fraction of the benefits assumed to result through (temporary) decongestion. This does not suggest that the market price of Carbon is in any way “wrong”, only that using market prices to evaluate the cost of, for example, climate change is not appropriate. Instead, volume of (Carbon) emissions will be more in line with the NATA. 

It is easy to be seduced by the elegant simplicity of benefit cost ratios. Yet, although they are appealing for various reasons, it seems crucial to move away from the monetisation imperative towards an evaluation framework based on the multi-criteria analysis principle of using the most appropriate units for measuring each criterion. Politically, such a framework would be far more transparent, shifting the balance of decision-making power in favour of elected representatives and away from crude (and arguably unethical) assessments of ‘willingness to pay’. Investment in ex-post evaluation of active travel interventions appears crucial if a better understanding (and hence more reliable forecasts) of demand-side responses to walking and cycling schemes is a policy priority. Finally, the key to making evaluation more effective in guiding investments appears to lie in reducing its influence on decision making. In other words, ensuring formal appraisal mechanisms are genuinely decision support frameworks and not, as is largely the case at present, decision-making frameworks. This is especially important for small schemes involving active travel interventions where the majority of benefits are very difficult to quantify―let alone monetize―but nevertheless are recognised to exist. With experience, the collective ability to understand the dynamics of active travel can only improve

Currently, the automobile represents the optimal mode of urban transport for many people. While there are many qualities inherent to the private car that serve to explain its popularity, the relative advantage enjoyed by drivers has been significantly augmented through decades of misguided transport policy. A vicious circle thus results that requires not just a system of appraisal that is reactive to assumptions, but is also free as much as possible from political biases and thus less influenced by decision makers’ preference. At present, such a system of appraisal can prove important in furthering the transition to sustainable mobility, although it is not and should not be designed to do so. It seems a laudable principle that appraisal frameworks should not be sites of normative political agendas. However, it would be naïve to imagine that the political dimension of appraisal can, or indeed should, be completely removed. 
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Central Oxford, showing Broad Street
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Figure 2
 
Broad Street, Oxford (2008).
               
Source: 
Google Streetview
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	Current situation
	Proposed situation

	
Overall planning approach
	
‘Link’[footnoteRef:13] (prioritises the swift and safe passage of motorised transport) [13:  See Jones (2007).] 


	
‘Place’ (seeks to ensure liveability, urban vitality and sustainability) 

	Provision for 
motorised modes

	No through route;
25 short-stay car parking spaces;
Commercial loading access;
Disabled parking

	No through route;
Commercial loading access;
Disabled parking

	Provision for 
cyclists

	Major through route;
168 parking places (unmanaged);

	Major through route;
Shared space environment;
168 parking places (unmanaged);
120 parking places (managed);[footnoteRef:14] [14:  The proposal includes a novel programme of capacity management, which would involve the removal of any bicycles left overnight. This is to prevent long-term storage of bicycles and to ensure that abandoned bicycles no longer take up spaces that might be otherwise used.
] 


	

Provision for pedestrians
	

Major through route;
Lack of directional signage;
Narrow pavements;
Minimal seating;
Unpredictable vehicle manoeuvres

	

Major through route;
Shared space environment


 (
Table 2
 
Proposed changes to Broad Street
 
               
)
	Capital costs
	Operating costs
	Costs to public accounts

	
Street resurfacing with ‘pedestrian-friendly’ materials


	
£340,000




	
Storage of confiscated bicycles 


	
£12,000

	
Fuel tax revenue forgone 
	
£50,000

	Removal of kerbing and relaying of drainage network

	£37, 500


	Clearing and reclaiming of bicycles


	£9,000




	
	

	Purchase and installation of bicycle stands
	£23,000

	Maintenance of bicycle stands

	£1,000
	
	

	Removal of existing infrastructure
	£20,500

	
	
	
	

	
	
	
	
	
	

	Sub-totals
	£421,000
	
	£22,000
	
	£50,000
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Table 3
 
Scheme cost factors and Year 1 estimates in 2010 market prices 
               
Source: 
industry sources and authors’ calculations
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Table 4
 
Estimated costs and benefits
               
Source: 
Authors’ calculations
)
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Figure 3
 
Estimated breakdown of benefits
.
                 
Source: 
Authors’ calculations
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Modified  Analysis of Mone t ised Costs and Benefits    (To Year 20; 2010 discounted prices [£])  

        

Greenhouse Gases  61,833      

Journey Ambience  2,072,738      

Accidents  - 1,900,528      

Physical Fitness  5,226,203      

Consumer Users  4,051,218      

Business Users and Providers  330,739      

        

Present Value of Benefits (PVB)  9,842,204      

        

Present Value of Costs (PVC)  1,504,577      

        

OVERALL IMPACTS       

Net Present Value (NPV)  8,337,627    NPV=PVB - PVC     

Benefit to Cost Ratio (BCR)  6.5    BCR=PVB/PVC     
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