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Introduction 

Transport appraisal frameworks are widely used across developed countries to guide 

assessments of major transport projects, and can play a key role in the choice of 

transport investments and the attainment of funding from government agencies. 

Transport appraisal frameworks strongly influence the method of analysis, the internal 

and external costs and benefits included, and the valuation of those costs and benefits 

(Eliasson & Lundberg, 2012). In many countries, transport appraisal frameworks 

require a cost benefit analysis to be conducted for major transport investments. Cost 

benefit analysis in this context refers to social cost benefit analysis, which includes the 

direct and indirect costs and benefits to society associated with a given project. External 

costs of transport can be significant; Cravioto, Yamasue, Okumura, & Ishihara (2013) 

found that the external costs of road transport amounted to between six and nine 

percent of GDP in five selected countries. External costs, such as environmental and 

social impacts, have only gradually been acknowledged and have tended to be under-

valued or considered impossible to quantify since they are non-market impacts (Peter 

Bickel & Friedrich, 2013; Jakob, Craig, & Fisher, 2006). The inclusion of externalised 

environmental and social costs in transport appraisals is desirable as these costs are 

borne by society at large, and a wider understanding of these costs can lead to transport 

decisions that maximise benefits while minimising costs, and are thus more efficient.  

The current study reviews the inclusion of selected externalised environmental and 

social costs in transport appraisal frameworks in four Anglophone countries: New 

Zealand, Australia, the United Kingdom, and Ireland. In the case of Australia, the State of 

Queensland is used as a case study as states are primarily responsible for transport 

funding in Australia and develop their own transport appraisal guidance. The four 

countries have a history of using cost benefit analysis for appraising transport 

investments and have appraisal frameworks that are strongly informed by one another 

(Bickel et al., 2006; Mackie & Worsley, 2013). It begins with a brief overview of the 
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academic research on the significance and magnitude of four externalised costs: climate 

change, air pollution, physical activity levels, and noise. These four costs were chosen for 

the analysis as they have been identified as significant external costs in previous studies, 

and unlike other costs, such as congestion and traffic accidents, have only gradually 

been acknowledged in appraisal guidance (Cravioto et al., 2013; Jakob et al., 2006; 

Timilsina & Dulal, 2011). It provides a brief overview of the transport appraisal 

frameworks in the four case study countries and then reviews the inclusion of 

externalised costs across countries and implications for sustainability. 

Externalised Costs of Transport 

CLIMATE CHANGE 

Climate change is widely accepted as an urgent global environmental challenge, and all 

of the case study countries have committed to substantially reduce their carbon 

emissions in the coming decades, most latterly with Nationally Determined 

Contributions tied to the Paris agreement. Transport is a considerable source of 

greenhouse gas emissions, and constitutes 15% of global greenhouse gas emissions and 

16 to 25% of emissions in the selected case study countries (International Transport 

Forum, 2015; OECD, 2010). Inclusion of potential climate change implications of 

government investments during the decision making process is desirable for countries 

seeking to meet their emission reduction targets, especially as the social cost of carbon, 

and the costs of reduction commitments are likely to rise over time. 

Transport investments can have substantial impacts on carbon emissions, both in the 

short term and in the longer term due to impacts on the viability of different travel 

modes and the spatial distribution of urban development.  Emissions from transport are 

a particular concern for countries seeking to meet their emissions reductions goals, as 

they have increased substantially over the past two decades. For example, in New 

Zealand road transport emissions increased by 66% over the period 1990-2009 

(Ministry for the Environment, 2011). The inclusion of a realistic price on carbon 
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emissions from transport associated with transport investments is desirable, as it allows 

the carbon emissions impacts to be incorporated into decision making. This can provide 

a more accurate assessment of the wider relative costs of high and low carbon modes of 

transport.  

Attaching a price per tonne to carbon emissions is a desirable and widely used means of 

internalising the external costs of climate change, and achieving carbon emissions 

reductions (Tol, 2005). However, there is considerable debate on the appropriate price 

per tonne of carbon, as the price necessarily reflects the unresolved uncertainties in the 

damages caused by climate change. Several different types of costs can be used to assess 

the price of carbon emissions. The social cost of carbon is the net present value of the 

impacts over an extended horizon of one tonne of carbon emitted today. Marginal 

abatement cost refers to the cost of reducing an additional tonne of emissions and may 

differ from the social cost. Market cost refers to the current cost per tonne in an 

emissions trading scheme or market for carbon offsets and will reflect the 

characteristics of the market (Ackerman & Stanton, 2012). The assessment of the social 

cost of climate change depends on the time horizon used and the discount rate applied 

to future impacts, as many of the most devastating impacts of climate change may not 

occur for decades or centuries. 

Estimates of the costs of carbon have ranged widely, from $2 to $350 per tonne in one 

study (Tol, 2005), and even over $500 per tonne in a more recent study (Moore & Diaz, 

2015). Van den Bergh and Botzen (2015) reviewed and critically analysed published 

estimates of the social cost of carbon in order to calculate a lower bound estimate 

Taking into account uncertainty surrounding future climate change impacts and 

aggregating results from studies that used low and high discount rates, Van den Bergh 

and Botzen (2015) estimate a conservative minimum social cost of carbon of US$125 

per tonne.  Because the costs of climate change and abatement are likely to increase 

over time, it is desirable that proposed projects with long time horizons take into 

account likely future increases in carbon prices (van den Bergh & Botzen, 2015). 
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PHYSICAL ACTIVITY LEVELS 

The rise of obesity and physical inactivity seen as a major public health problems across 

countries, and the decline of active transportation is recognised as an important 

contributing factor to these trends. Transport related physical activity can be a 

significant factor in attaining recommended levels of physical activity. It has been well 

demonstrated that time spent walking and cycling significantly decreases the odds of 

being obese, while time spent driving increases the likelihood of obesity (Frank et al., 

2006; Frank, Andresen, & Schmid, 2004). The built environment and transport network 

are recognised as key determinants of these transport behaviours (Ewing & Cervero, 

2010). Time spent walking and cycling is also associated with decreased risk of 

dementia, cardiovascular disease, diabetes, breast cancer, colon cancer, and depression 

(Woodcock et al., 2009). Kelly et al. (2014) conducted a systematic review of the 

relationship between walking and cycling and reduction in all-cause mortality. Results 

from 21 studies suggested that walking or cycling 150 minutes per week (an average of 

21 minutes per day) reduced all-cause mortality by 11% and 10%, respectively.  

There is also increasing empirical evidence that time spent being sedentary, including 

time spent driving, exerts an independent influence on health in addition to the effects 

of  (not) meeting recommended physical activity levels through active transport 

(Marshall & Merchant, 2013). Among adults living in Atlanta, Georgia, each additional 

hour driving per day was found to be associated with a 6% increase in the likelihood of 

being obese (Frank, Andresen, & Schmid, 2004). A study in Sydney, Australia, found that 

driving to work increased the odds of obesity and decreased the likelihood of meeting 

recommended physical activity levels (Wen, Orr, Millet, & Rissel, 2006). A longitudinal 

study of commuting adults in Adelaide, Australia, found that even among adults meeting 

recommended levels of physical activity, daily car commuting was associated with 

significant levels of weight gain over time (Sugiyama, Ding, & Owen, 2013). 

Physical activity is also associated with reduced sick days and associated productivity 

benefits, in addition to substantial health benefits. Hendriksen, Simons, Garre, & 
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Hildebrandt (2010) conducted a cross-sectional study and found that cycling reduced 

the number of sick days taken by about 10% per cycling employee, and that longer 

cycling distances further reduced absenteeism.  Amlani & Munir (2014) conducted a 

meta-analysis of 37 studies examining the relationship between physical activity and 

absenteeism; 26 studies found that physical activity significantly reduced absenteeism. 

However, many studies had methodological limitations, including insufficient 

description of the physical activity and use of self- reported data, highlighting the need 

for more research in this area.  

Quantifying benefits from active transport commonly involves three components: 

decreased healthcare spending, productivity gains from reduced sick days, and 

reductions in mortality and morbidity. Due to the difficulty in quantifying the benefits 

associated with active transport, these benefits are typically underestimated in 

transportation appraisal (Kahlmeier, Racioppi, Cavill, Rutter, & Oja, 2010; Mulley, Tyson, 

McCue, Rissel, & Munro, 2013). Kahlmeier et al. (2010) conducted a systematic review 

of the approaches to the quantification of health benefits from walking and cycling. 

Methods used to quantify health impacts include quantifying gains in terms of  disability 

adjusted life-years (DALYs), which are the total  years of life lost due to premature 

mortality and years lived with disability and quality-adjusted life years (QALYs), 

equivalent to one year of perfect health (Kahlmeier et al., 2010). These health related 

figures can be translated into monetary terms using direct health care costs, stated 

willingness to pay to avoid negative health outcomes, and value of statistical life figures. 

The World Health Organization developed the Health Economic Assessment Tool 

(HEAT) to create a user friendly tool to measure the economic health benefits of cycling 

infrastructure and policies (Caulfield, Brick, & McCarthy, 2012; Rutter et al., 2013). 

HEAT uses user-estimated increases in amount of cycling to project the reduction in 

mortality and associated economic savings associated with cycling investments but does 

not quantify benefits from reduced absenteeism, healthcare spending, or morbidity. 

Using results from various studies, and in particular a longitudinal study with 30,000 



FRAMING MOBILITY INVESTMENT 

6 
 

participants in Denmark (Andersen, Schnohr, Schroll, & Hein, 2000), the first iteration of 

HEAT assumed that all else being equal, regular cyclists are 28% less likely to die in any 

given year as compared to non-cyclists. The economic savings associated with reduced 

mortality are calculated using national value of statistical life figures. HEAT updated its 

relative risk reduction figures in 2014 based on data from seven studies, and now 

assumes that regular cyclists are 10% less likely to die in any given year as compared to 

non-cyclists (Kahlmeier et al., 2014; Kelly et al., 2014).  

The Integrated Transport and Health Impact Modelling Tool (ITHIM) is a tool developed 

by the UK Centre for Diet and Activity research that estimates a wide range of health 

impacts from walking and cycling interventions. These impacts include physical activity-

related reductions in mortality and morbidity, air pollution exposure, and changes in 

road injuries (Woodcock, Tainio, Cheshire, O’Brien, & Goodman, 2014). The relationship 

between physical activity and morbidity is assumed to be non-linear, and risk reduction 

values are estimated for breast cancer, colon cancer, dementia, depression, diabetes, and 

heart disease based on systematic reviews identified by Woodcock et al. (2009). The 

relative risks were taken from studies using broad measures of physical activity rather 

than studies examining physical activity from walking and cycling for transport 

(Woodcock et al., 2009, 2014). 

AIR POLLUTION 

Air pollution from motor vehicles is a significant public health problem, and results in 

substantial social costs from premature deaths, morbidity, hospital admissions, 

restricted activity, and reduced productivity (Kuschel et al., 2012). Particulate matter 

has been shown to have significant negative short term health impacts, including 

respiratory disease, and cardiovascular disease, and long term health impacts, including 

increased mortality and increased risk of cancer, diabetes, and cardio-pulmonary 

diseases (Eze et al., 2015; Hoek et al., 2013). Fine particulate matter is particularly 

harmful and motor vehicles are a significant source of these emissions. Nitrogen oxides 



FRAMING MOBILITY INVESTMENT 

7 
 

are associated with respiratory disease and asthma (Brugge, Durant, & Rioux, 2007). 

There is also robust evidence on the short term health impacts of ozone, and less 

conclusive evidence on the effect of chronic exposure to ozone (Kampa & Castanas, 

2008). Transport is a significant source of air pollution; the European Environment 

Agency estimates that transport is responsible for 60 percent of nitrogen oxide 

emissions and 24 percent of particulate matter in the European Union (European 

Environment Agency, 2016). 

Assessing the social and economic costs of the air pollution associated with transport 

projects requires both an understanding of the exposure-response relationship for 

pollutants and a methodology for monetising health impacts.  The exposure-response 

relationship for pollutants varies across countries, due to variances in covariates (such 

as smoking) that alter risk, local climate, and other factors (Hoek et al., 2013). The 

exposure response relationship for air pollutants is generally assessed as linear in the 

public health literature, but may be non-linear, especially in high pollution 

environments. Pope et al. (2011) and Xie et al. (2015) found that risk from fine 

particular matter is non-linear, with an exposure response function that is relatively 

steep at very low levels of exposure and flattens out at higher levels. This has 

considerable implications for the monetisation of air pollution costs and air pollution 

abatement policy. In high pollution areas, considerable improvements in air quality may 

be required to achieve reductions in disease burden, and conversely, in low pollution 

areas relatively small increases in air pollution may have substantial impacts (Pope, 

Cropper, Coggins, & Cohen, 2015). In Europe, the cost of premature deaths from air 

pollution is estimated to be US$ 1.431 trillion per year, about forty percent of which is 

due to emissions from road transport (World Health Organization, 2015).  

NOISE 

Noise pollution is a negative externality associated with both amenity related and health 

related impacts.  Traffic noise that reduces amenity values can substantially reduce 
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property values. For example, in South Korea a one percent increase in highway traffic 

noise was associated with a 1.3% reduction in land values and in Sweden a one decibel 

increase in highway traffic noise was associated with a 1.2% reduction in property 

values (Andersson, Jonsson, & O gren, 2010; Kim, Park, & Kweon, 2007). Road traffic 

noise is linked to a range of negative health impacts, including cardiovascular disease, 

sleep disturbance, stroke, hypertension, and reduced cognitive performance in children. 

Higher levels of noise are associated with more severe adverse impacts than lower 

levels of noise pollution, which often have lower, amenity related impacts (Babisch, 

2008; Basner et al., 2014; Pirrera, De Valck, & Cluydts, 2010). According to the World 

Health Organization, the total annual burden of health effects from environmental noise 

(primarily from road traffic) is greater than one million disability adjusted life-years in 

Western Europe, even when using the most conservative assumptions (World Health 

Organization, 2011).  

Transport Appraisal Frameworks 

THE UNITED KINGDOM 

The UK is a country of about 65 million people comprising f England, Scotland, Wales, 

and Northern Ireland. Transport is considered a ‘reserved matter’ meaning that each 

country has the ability to legislate and create policy independently in this area. Motor 

vehicle ownership rates are the 22nd highest in the OECD, much lower than the OECD 

average (OECD, 2013). While overall GHG emissions in the UK have been decreasing, 

transport emissions increased by 21% from 1990 to 2008 (International Transport 

Forum, 2015). 

The UK has been widely regarded as a leader in the valuation of transport investments. 

It has a long history of using cost benefit analysis and multi criteria analysis for the 

appraisal of transport projects and producing guidance manuals based on evidence from 

research studies.  While similar, Scotland and England have separate transport appraisal 

guidance. England’s transport analysis guidance (“TAG”)  is published in a series of 
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online documents and spreadsheets, referred to as WebTAG. England has put emphasis 

on improving the treatment of social and distributional impacts in guidance documents 

in recent years. This includes a wide range of impacts, such as severance, heritage 

impacts, and agglomeration impacts, some of which are assessed quantitatively and 

some of which are assessed qualitatively (Department for Transport, 2016; Mackie & 

Worsley, 2013). 

In England, major transport investments must develop a business case, which consists 

of a first stage early assessment and sifting tool to assess a wide range of options and a 

second stage more detailed appraisal according to webTAG guidance. The full five 

component business case includes the strategic case, economic case, financial case, 

commercial case, and delivery case. The economic case is based on both the benefit cost 

ratio and non-monetary impacts assessed using webTAG. The benefit cost ratio includes 

some monetised environmental and social impacts, while other environmental impacts 

are assessed as non-monetary impacts. Projects are assigned a value for money category 

based on the benefit cost ratio, and very few low value for money projects are approved 

(Department for Transport, 2016; Mackie & Worsley, 2013) 

IRELAND 

Ireland is a country of over 6 million people that has repeatedly been classified as one of 

Europe’s most car dependent countries (Commins & Nolan, 2010).  Despite this 

characterisation, motor vehicle ownership rates are the 24th highest in the OECD, 

substantially lower than the OECD average (OECD, 2013). Transport contributes 20% of 

overall GHG emissions in the country and has been a key contributor to growth in 

emissions since 1990 (International Transport Forum, 2015).  

In Ireland, the overall direction of transport policy and funding across all modes is 

determined by the Department of Transport, Tourism, and Sport. Implementation of 

major road projects is conducted by the National Roading Authority, while rail projects 
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are implemented by Irish Rail. The National Transport Authority, established by national 

legislation, is responsible for public transport in Dublin, Ireland’s largest city.   

Ireland has a relatively short history of using cost benefit analysis in transport 

investment decisions. While previous investment decisions were previously driven by 

strategic frameworks, cost benefit analyses now provide the primary basis for ranking 

investment proposals and there is a significant emphasis on economic competitiveness 

and return on investment in transport investment decisions (Department of Transport, 

Tourism and Sport, 2015). Ireland’s first appraisal guidance Guidelines on a Common 

Appraisal Framework for Transport Projects and Programmes was introduced in 2007, 

updated in 2009 and replaced in 2016. Ireland’s appraisal frameworks have largely been 

developed by following UK transport appraisal conventions (Ustaoglu et al. 2016). 

NEW ZEALAND 

New Zealand is a country of under 5 million people that has the highest rate of motor 

vehicle ownership in the OECD (OECD, 2013). Transport is responsible for 17% of GHG 

emissions and is also the single largest contributor to the growth in emissions since 

1990, contributing 35% of the growth in emissions up to 2014 (Ministry for the 

Environment, 2015). In New Zealand, cost benefit analysis has been a requirement for 

major road projects since 1988. Transport appraisal frameworks were originally 

developed for road projects, with an ingrained principle that road user funds should be 

spent for road user benefit, rather than for other transport modes (Douglas, Wallis, 

Lawrence, & Wignall, 2013). The New Zealand Transport Agency (NZTA) is responsible 

for funding and delivering state highways, as well as the allocation of funding to local 

and regional councils, which manage local roads, public transport, and walking and 

cycling infrastructure. NZTA is responsible for both appraising and delivering state 

highways, and appraises transport proposals produced by local and regional councils. 

The New Zealand Ministry of Transport is the government's principal transport adviser 

and is responsible for the Government Policy Statement on Land Transport Funding. 
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Spending is directed by the Government Policy Statement on Land Transport Funding, 

which sets out three year priorities for allocation of funds from the National Land 

Transport Fund, which is sourced primarily from taxes on vehicles. Transport activities 

administered by local and regional councils are funded at a national average of 50% 

from the National Land Transport Fund, while state highways are 100% supported  by 

the Fund. 

The first guidance for the analysis of transport projects was published in 1991 and the 

current version was published in 2016. Prior to 2003 cost benefit analysis was the sole 

method of assessment and prioritisation of transport spending from the National Land 

Transport Fund, but there has been a reduced role for cost benefit analysis over the past 

decade. Since 2009 the NZTA has used a new approach to project selection based on 

three criteria: ‘strategic fit’, ‘effectiveness’ and ‘efficiency’ (Douglas et al., 2013; Pickford, 

2013). Strategic fit refers to how well projects align with government policy statement 

priorities, effectiveness refers to the level of contribution that projects make to 

achieving government policy statement priorities, and efficiency refers to the benefit 

cost ratio as determined using the NZTA published Economic Evaluation Manual (New 

Zealand Transport Agency, 2016). Since the introduction of the new three pronged 

approach, projects funded from the National Land Transport Fund are increasingly 

aligned with the government’s prioritisation of motorways termed ‘roads of national 

significance’ and benefit cost ratios of approved projects have fallen considerably 

(Pickford, 2013).  The Ministry of Transport has identified greater transparency and 

reporting on the trends in the level of benefit cost ratio and the creation of an 

investment strategy for transport among its key goals for 2015-2019 (Ministry of 

Transport, 2015).  

AUSTRALIA 

Australia is a country of under 25 million comprising six states and two territories. 

Emissions from transport are 16% of total GHG emissions and accounted for 17% of the 
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growth in emissions from 1990 to 2010 (International Transport Forum, 2015). Motor 

vehicle ownership rates are the 5th highest in the OECD, higher than the OECD average 

(OECD, 2013). Australia’s transport investments are set within a federal framework, 

whereby each state takes the lead role in transport planning within its boundaries. 

States contribute the majority of funding for transport projects and are also responsible 

for developing their own transport appraisal guidance. Australia has a long history of 

using cost benefit analysis for transport projects, with the first appraisal guidance and 

cost benefit analysis introduced in the 1960s. Traditionally, economic appraisal has been 

a component but not a core component of gaining approval for transport projects, and in 

recent years the importance of economic appraisal has diminished relative to other 

factors, such as broader socioeconomic criteria (Mackie & Worsley, 2013). 

While each state develops its own evaluation framework, many methods and figures in 

state frameworks are derived from Austroads research and guidance material. 

Austroads is a national agency that manages some of the country’s motorways and also 

conducts research and publishes guidance documents for states. Queensland is 

Australia’s second largest and third most populous state, and has some of the most 

developed transport appraisal guidance in Australia. Queensland was chosen as a case 

study as it has an appraisal framework that has been updated relatively recently and has 

appraisal documents that are made publicly available.  

Inclusion of External Costs in Transport Appraisal 
Frameworks  

CLIMATE CHANGE 

All of the case study countries attach a price per tonne to carbon emissions in their 

transport appraisal guidance. In two of the countries, England and Ireland, the price per 

tonne increases with time. When current local prices per tonne are converted to US 

dollars, England has the highest and Ireland has the lowest price per tonne for carbon 

emissions (Table 1). By 2050, England’s price on carbon emissions is 14 times larger 
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than Australia’s price on carbon emissions. However, carbon prices for all of the 

countries are substantially lower than the conservative estimate of the social cost of 

carbon of US$125 per tonne of CO2, or even the more conservative US Interagency 

Working Group figures.  

Ireland’s price on carbon emissions was determined by an interdepartmental working 

group established by the Cabinet Committee on Climate Change and Energy Security. 

The working group determined that a price should be put on carbon emissions for 

sectors outside Ireland’s emissions trading scheme. The price placed on carbon is set 

based on the price in the EU emissions trading system, including future prices 

(Department of Transport, Tourism and Sport, 2016). The EU emissions trading system 

has been criticised for its politically driven low price (Marcu, Elkerbout, & Stoefs, 2016; 

The Economist, 2013).  

New Zealand’s price on carbon emissions in transport appraisal was set based on a 

1993 report created for NZTA which determined an average price of NZ$30 per tonne. 

This figure was updated to NZ$40 per tonne in 2016 to reflect inflation rather than 

changes in knowledge of the impacts of carbon emissions (New Zealand Transport 

Agency, 2016). It is not stated whether this is intended to represent the social cost of 

carbon, the abatement cost of carbon, or the market price for carbon.  

In Queensland, Australia, the values for carbon emissions are expressed in cents per 

kilometres driven with values based on a price of A$25 per tonne. Values are based on a 

2003 Austroads study which cited a 1999 report on environmental externalities 

conducted for the European Commission (Eyre, Downing, Hoekstra, & Rennings, 1999). 

Austroads published updated guidance in 2014 which suggested a social cost of carbon 

of US$46-269 per tonne, based on a 2011 study based on research in 27 European 

countries but this has yet to be incorporated into Queensland’s transport appraisal 

guidance (Department for Transport and Main Roads, 2011; van Essen et al., 2011). 
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A monetary valuation for carbon emissions was introduced into English appraisal 

guidance in 2006. While monetary values were originally based on the social cost of 

carbon, in 2008 this was changed to a shadow price of carbon, based on guidance from 

the Department for the Environmental and Rural Affairs (DEFRA) and the Stern Review 

(Mackie & Worsley, 2013; Stern, 2007). The current carbon price is determined based 

on the marginal abatement costs to achieve national greenhouse gas reduction targets. 

In order to take uncertainties into account, a sensitivity analysis with lower, central, and 

upper price estimates is suggested for projects with large carbon emissions impacts. 

The lower price estimate used in the UK is higher than the central carbon price in the 

three other countries.  

 
 
Table 1: Carbon Prices in Selected Countries 

 

 
 
 
 
 
 
 
 
 
 
 
 

Country 

Price per tonne - 2016 

 (local currency) 

Price per tonne -2016  

 (USD) 

Price per tonne -2050 

 (USD) 

New Zealand  $                         40.00   $                    27.60  $                         27.60 

Australia (QLD)  $                         25.00   $                    18.04  $                         18.04 

Ireland  €                         13.22   $                    13.80  $                       105.00 

UK (England)  £                         58.85   $                    73.47  $                       260.28 
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Figure 1: Carbon Prices Used in Transport Appraisal (US$/tonne) 

 

 

AIR POLLUTION 

While all the case study countries attempt to monetise the cost of air pollution, the 

pollutants monetised and the methods used vary greatly across countries. New Zealand, 

Australia, and Ireland monetise air emissions based on the quantity emitted by vehicles. 

In Australia and Ireland this is expressed in dollars per tonne emitted while in New 

Zealand it is expressed in dollars per vehicle kilometre travelled. In England, the costs of 

air emissions are assessed based on exposure to pollutants.  

England has monetised the costs of air pollution since 2012, and monetises the direct 

mortality and morbidity costs associated with particulate matter and nitrogen dioxide 

emissions, as well as the willingness to pay for avoiding the adverse health risks 

associated with air pollution. The economic valuation of air pollution is conducted 
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based on based on exposure to pollutants, which is determined using location specific 

modelling that estimates changes in pollution concentrations. The cost of air pollution 

was determined by a research report conducted by the Interdepartmental Group on 

Costs and Benefits, which was an 11 member group from across the British government. 

Monetary values for willingness to pay for reductions in mortality were taken from a 

2004 DEFRA study that surveyed 665 respondents. The study used a random 

probability sampling method to gain a representative sample of adults across England, 

Scotland, and Wales (Chilton, Covey, Jones-Lee, Loomes, & Metcalf, 2004). 

Ireland monetises the cost of air pollution based on willingness to pay to avoid air 

pollution, but its basis is not transparent. It is not stated whether these are mortality or 

morbidity benefits, a specific study is not cited, and it is not stated which costs are 

monetised. Particulate matter (PM10 and PM2.5), nitrogen oxides, and volatile organic 

compounds are assigned a price in euros per tonne.  

New Zealand’s Economic Evaluation Manual states that cost values for particulate 

matter are based on UK mortality costs from a 1995 report, adjusted for New Zealand 

life expectancy and costs of life and increased by 30% to account for morbidity as well 

as mortality costs (Tinch, 1995). At best, estimates based on such studies could be 

outdated, perhaps by 25 years or so. In that time, knowledge of particulate matter and 

its impacts have improved dramatically. While the approaches in New Zealand and the 

UK to monetising the impact of particulate matter are similar, the methodologies for 

assessing pollution impacts are divergent (New Zealand Transport Agency, 2016).  

In Queensland, Australia, the values for air emissions are based on a 2008 Austroads 

report, which cites a 2003 Austroads report, which in turn cites a European study from 

2000 which was produced for the International Union of Railways. Again, such an 

approach is outdated. Air pollution is assessed based on dollars of cost per kilometre 

driven, which is given separate values for passenger cars and busses and urban and 

rural travel.  
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Table 2: Air Pollution Values in Selected Countries 

 

Health Benefits from Active Transport 

Three of the four case study countries monetise the health benefits associated with 

active transport. England and Ireland monetise the benefits of reduced mortality 

associated with active transport, with values taken from a longitudinal study in the 

Copenhagen area that was also originally used to construct the HEAT tool  (Andersen, 

Schnohr, Schroll, & Hein, 2000). Cycling is assumed to reduce the relative risk of 

mortality by 22% (given 42 minutes cycled per work day) and walking is assumed to 

reduce the relative risk of mortality by 11% (given 38 minutes walked per work day). 

This is a slightly larger impact than that estimated by Kelly et al. (2014) and currently 

used by the HEAT tool. These figures are multiplied by the average risk of death for 

working age adults to determine the number of avoided deaths, the value of which is 

quantified using the value of a statistical life.  

In both Ireland and England, cycling or walking 30 minutes per day is assumed to 

reduce absenteeism by 6%, as this is reported to be the lower bound estimate reported 

in a World Health Organization report (World Health Organization, 2003). The source 

cited in the report is a 1996 report by the US Department of Health and Human Services, 

                                                             
1
 The marginal abatement cost value is used in areas where projects are expected to result in changes to air 

quality in areas exceeding EU air pollution limit values. 

Country PM10 NOx PM2.5 VOC 

New Zealand  NZ$40 
/person/μg/m³ 

      

Australia (QLD)  A$304,298/tonne   A$1,912/tonne      

Ireland  €19,143/tonne   €5,851/tonne   €16,985-
48,779/tonne  

 €1,438-
200,239/tonne  

UK (England) £92.7 
/household/μg/m³ 

 £955/tonne (damage)                   
£29,000/tonne 
(marginal abatement)1 

    



FRAMING MOBILITY INVESTMENT 

18 
 

which cites earlier research.  However, the research investigated the reduction in 

absenteeism associated with organised workplace health programmes rather than 

walking and cycling for transport. Many of the organised workplace health programmes 

included elements besides physical activity promotion, and furthermore the report did 

not estimate the relationship between time spent in physical activity and reductions 

absenteeism. As such, this source is not applicable to reductions in absenteeism from 

walking and cycling (US Department of Health and Human Services, 1996).  

Queensland, Australia does not does include active transport benefits in its transport 

analysis guidance, while New Zealand includes active transport benefits from road 

traffic reduction as well as health benefits. In New Zealand, walking is assumed to have 

a health benefit of $NZD 2.60 per kilometre and cycling is assumed to have a health 

benefit of $NZD 1.30 per kilometre, but it is not stated whether these are mortality or 

morbidity benefits. A report was commissioned by the NZTA in 2008 to estimate the 

value of the health benefits from walking and cycling. The report conducted a literature 

review and suggested a benefit of $NZD 1.77 to $NZD 2.51 per kilometre for cycling and 

$NZD 3.53 to $NZD 5.01 per kilometre for walking (Genter, Donovan, Petrenas, & 

Badland, 2008). The study assessed the benefits from reduced mortality, morbidity, and 

direct health care spending using estimates from six sources published between 2004 

and 2008. These included a UK Department for Transport study, a World Health 

Organization report, a report by a New Zealand consultancy, and three peer reviewed 

journal articles. 

 

Table 3: Cycling Benefit Values in Selected Countries 

Country 
Mortality 

Reduction 
Morbidity 
Reduction 

Health Care Cost 
Saving 

Absenteeism 
Benefit  

New Zealand  $1.30 per km   n/a   n/a  n/a 

Australia (QLD)  n/a   n/a   n/a   n/a  

Ireland Reduce by 22%   n/a   n/a  Reduce  by 6% 

UK (England) Reduce by 22%   n/a   n/a  Reduce by 6% 
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NOISE 

There is wide variation across countries in the methods for quantifying the costs of 

noise emissions, the costs that are quantified, and the magnitude of those costs. In the 

UK, Ireland, and New Zealand, transport noise is assessed based on a price per decibel 

per person exposed, while in Australia it is given a price per kilometre driven.  

Monetary valuation of noise impacts was introduced into English appraisal guidance in 

2006 (Mackie & Worsley, 2013). Monetary valuation for noise are based on changes in 

health outcomes, which are estimated based on the change in Disability-Adjusted Life 

Years, assuming a value of £60,000 per DALY. The valuation of noise in England is based 

on extensive internal and external research, including a 2005 study of the valuation of 

transport noise commissioned by the Department for Transport, a report commissioned 

in 2008 by DEFRA examining the health impacts of noise pollution, and a 2010 report 

by the World Health Organization (Department for Transport, 2016). 

In Ireland, monetisation of noise impacts is not required for preliminary proposals, and 

is recommend but not required for larger scale projects with detailed designs. A value of 

€30 per decibels per person per year is recommended based on results from two 

uncited surveys. The manual states that only incremental noise impacts above 50 

decibels should be assessed (Department of Transport, Tourism and Sport, 2016). 

In New Zealand, monetisation of noise impacts is based on impacts on property values, 

with values based on two government produced studies from the 1990s conducted in 

the UK and Canada (Bein, Johnson, & Litman, 1995; Tinch, 1995). The British study 

suggested that the value of noise is 0.7% of affected property values per decibel, while 

the Canadian study suggested that the overall cost of noise is about twice as high due to 

effects on non-residents, increased impacts as noise rises, and lack of consideration of 

full effects at the time of house purchase. Assuming a value of noise of 1.2% of property 

values, an average house price of $450,000, a time period of 40 years, and a 6% discount 

rate, the annual cost of noise per decibel is estimated to be $350 per decibel per  
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household (New Zealand Transport Agency, 2016).  

In Australia, the values for noise impacts are based on a 2008 Austroads report, which 

cites a 2003 Austroads report, which in turn cites a 2000 research report that 

attempted to quantify the external costs of transport in Europe based on previous 

studies. The research report quantified the external cost of noise from three sources: 

medical costs due to transport noise, mortality from cardiac events, and inhabitants’ 

willingness to pay for reductions in noise exposure (Maibach et al., 2000). Willingness 

to pay to avoid a one decibel increase in noise level was found to be 0.11% of per capita 

Figure 2 
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income. Individuals exposed to road traffic noise over 65 decibels are assumed to have 

€180 in medical costs. These figures are adjusted for inflation and currency, resulting in 

a value of 82 cents per kilometre for urban passenger vehicles (New Zealand Transport 

Agency, 2016).  

 

Implications for Sustainable Outcomes 

Over the past two decades, countries have increasingly attempted to account for 

externalised costs when evaluating potential transport investments and have 

incorporated methods for quantifying external costs into evaluation frameworks. 

Although external costs can be extensive for transport systems, the vast majority of 

costs identified in cost benefit analyses of transport projects are direct construction 

costs, while the vast majority of benefits are related to travel time savings. This may 

partly be due to a widespread omission of induced demand in traffic models, which can 

substantially reduce estimates of external costs, as well as assessments of individual 

projects rather than wider transport systems  (Næss, 2012). Another potential cause for 

the underestimation of external costs of transport is the values established in transport 

appraisal guidance documents published by government agencies. 

The present study examined the valuation of four externalised costs (carbon emissions, 

local air emissions, noise, and physical activity) in four selected countries (England, 

Ireland, Australia, and New Zealand). Although the four case study countries are 

culturally similar and have economic evaluation frameworks that have been informed 

by each other, the valuation of externalised costs varies widely. There appears to be the 

most similarity across countries in the valuation of carbon emissions, with all countries 

studied putting a relatively low price on carbon emissions: in effect, the carbon costs of 

transport developments are substantially downplayed. Despite it being apparent from 

the early 1990s that carbon emissions were damaging, the cost of carbon emissions 
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were not included in any of the case study countries until 2006. In some countries, 

carbon prices are not taken as rising over time, whereas there is strong evidence that 

the social cost of carbon will do so. There is variation in the type of price being put on 

carbon, with different countries using a market price, social cost, or abatement cost of 

carbon. With regard to noise emissions, local air pollution, and physical activity impacts, 

there is a wide variation across countries in the impacts quantified, the monetisation 

method, and the price chosen.  

For noise pollution, each of the four countries has a different approach to monetisation. 

In Ireland it is not required, in England it is based on health impacts only, in New 

Zealand it is based on impacts on property prices, and in Australia it is based on health 

impacts and willingness to pay. For all countries but England values appear to be based 

on either very outdated research or no research at all. This results in widely disparate 

values (Figure 2).  

England and Ireland include mortality and reduced absenteeism benefits from 

increased walking and cycling. In the two countries, the evidence used to quantify 

absenteeism benefits appears to be very outdated and not directly applicable. New 

Zealand only monetises health benefits from active transport, and uses a very 

conservative estimate of benefits. Australia does not include any benefits from active 

travel. While three of the four countries include health benefits for walking and cycling 

projects, none of the countries requires the monetisation of negative health impacts 

associated with increased driving. Projects that increase driving likely have adverse 

health impacts associated with decreased active travel and increased sedentary time. 

Although their approaches differ, all of the countries appear to under-value the benefits 

of active travel and could improve their guidance by including morbidity benefits, up to 

date absenteeism benefits, and dis-benefits associated with projects that are likely to 

reduce active travel and increase time spent travelling by car.  

With regard to air pollution impacts, there is wide variety in the types of pollution that 

are included and the price attached to local air pollution. Only England’s approach to 
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monetising the costs of air pollution takes into account the fact that the amount of 

pollutants emitted will have disparate health impacts depending on the local 

environment.  

There appears to be a trend across countries to underestimate externalised costs of 

transport investments. All of the four case study countries could improve their 

transport appraisal guidance by using reliable and up to date sources for the values of 

external costs being quantified. In many cases, the sources used are more than 20 years 

old, are not peer reviewed, and are applied incorrectly even though the transport 

appraisal guidance for all countries has been updated within the past two years. Clearly 

communicating the costs that are being monetised, the rationale being used, and the 

sources cited, would contribute to greater transparency. Accurately accounting for 

external costs can lead to transport investment decisions that maximise benefits to 

society.  
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