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Executive Summary
Whilst an increasing number of cities are looking to develop more active transport systems,
few have recognised the high cost-benefit ratios of cycling interventions. Economic
evaluations of cycling would be of great value to municipal urban governments and a number
of accounting techniques have already been established and implemented globally. This
research project will aim to critically evaluate the best thinking around the economic benefits
of cycling in cities, with a particular focus around health cost savings. Whilst reviewing an
array of bicycle accounting techniques, the primary approach considered will be the WHO’s
Health Economic Assessment Tool (HEAT), explored through two city case studies which have
previously implemented the tool; namely Glasgow and Dublin. The present study utilises a
multitude of secondary data sources for analysis, such as policy documents and institutional
reports to unpack examples of the HEAT’s implementation, its successes and impacts. This
study will conclude that the HEAT would be the most appropriate cycling accounting tool for
Manchester. It will then make recommendations for its implementation, so to allow the city
to recognise the fiscal benefits that cycling brings, which may then further influence policy
and decision making processes.
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1. Introduction
The promotion of cycling has been described as invaluable to all spheres of city life (Gotschi,
2011). Where health and environmental benefits have been widely explored amongst
academics (De Hartog et al., 2010; Garrard et al., 2012; Komanoff et al., 1993), only latterly
have the economic benefits of cycling been appreciated and frameworks been developed to
quantify these. Manchester, described as the "beating heart of British Cycling” (Cycling
Weekly, 2014), home to the UK national cycling centre would benefit hugely from quantifying
the economic benefits reaped from cycling in the city. The present report proposes that the
adoption of a cycling accounting technique in Manchester, could assist environmental groups
such as Friends of the Earth Manchester, in campaigning for a more sustainable transport
system and tackling climate change.
This reports aims to review the current best literary ideas surrounding the economic benefits
of cycling, with a particular focus around health related savings. Case studies from Dublin and
Glasgow have been selected to demonstrate how the Health Economic Assessment Tool
(HEAT) (WHO, 2017) has been hugely successful in measuring these returns and directly
influencing policy. Through exemplifying how other urban municipalities have quantified the
value of cycling and facilitated the implementation of schemes and infrastructure, this report
hopes to highlight Manchester’s potential to reproduce such successes. To conclude, this
report will argue that the HEAT would be the best established framework to apply to the City
of Manchester in order to accurately measure the economic benefits accrued by cycling.
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2. Context
2.1 Rationale
Governments are attempting to promote a modal shift to more active transport systems
worldwide. Research has predominantly emphasised the benefits of cycling to be centred on
its ability to improve people’s mental and physical health (Oja et al., 2011), alleviate pollution
and ease inner city congestion (Chapman, 2007). However, the economic benefits cycling
accrues are not often enough recognised by scholars nor in turn urban municipal
governments. In conjunction with this, Rutter et al. (2013) asserts that economic evaluations,
characterised by cost-benefits analyses, are central in decision making new transport policies.
Therefore, outlining the profitability of cycling as a mode of transportation may be
fundamental in pushing for new infrastructure, schemes and projects.
2.2 Measuring the Economic Benefits of Cycling
A variety of approaches have been developed to calculate the economic contributions of
cycling both directly to users (health, mobility and safety) and indirectly to society (fiscal
revenues, tourism and decreased externalities). Certain methods have focused on industry
and tourist revenues, such as a study in Wisconsin, utilising the standardised Regional
Economic Model Inc. (REMI) to calculate consequential employment, income and output
figures (Bicycle Federation of Wisconsin, 2005). However, other approaches have calculated
cycling’s value through its related facilities, such as bicycle lanes and trails. Models such as
the travel cost method (Fix & Loomis, 1997) and contingent valuation (Lindsey & Knaap, 1999)
were developed so to attach monetary values to facilities in terms of their worth as a public
good or amenity.
The Copenhagen Bicycle Account adopts an accounting technique which highlights both the
indirect and direct monetary benefits of cycling (Gössling & Choi, 2015). It uses private
(operation, write-off and health) and social (accidents, congestion, noise and travel time,
climate and air) factors to quantify the socioeconomic benefits and losses of a one kilometre
cycle and car journey during the rush hour (City of Copenhagen, 2015).
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2.3 Health Oriented Cycling Accounting Techniques
Küster and Blondel (2013) found in their study across Europe, that the largest single benefit of
cycling, derives from costs saved from health, representing 80% of total internal and external
benefits. Many theoretical studies have outlined the outstanding positive relationship
between cycling and cardiorespiratory fitness for all age groups (Anderson & Cooper, 2010;
Hamer & Chida, 2008; Bassett et al., 2008). Prospective observational studies have
additionally highlighted the inverse relationship between cycling and all-cause mortality (Oja
et al., 2011; Anderson et al., 2000). Multiple direct physical benefits are acquired through
cycling and further indirect effects to health are also obtained through the reduction in
pollution cycling may bring as an alternative mode of transport (De Hartog et al., 2010).
The World Health Organisation’s (WHO) Health Economic Assessment Tool (HEAT) published
in 2007, manufactures economic savings from cycling, in terms of mortality and ultimately
can enable evidence-based decision-making (WHO, 2017). Utilised widely in Sweden, Estonia,
Austria and elsewhere, the tool can be used to model the impact of new infrastructure;
existing cycling levels or as an input for more comprehensive cost-benefit analyses. It does
this by estimating the savings that derive from reduced mortality as a consequence of
consistent physical activity from cycling (Kahlmeier et al., 2010). The tool uses relative risk
data, informed by multiple studies, to estimate the mortality rates of regular cyclists
compared to non-regular cyclists (Kahlmeier et al., 2011). This epidemiological approach is a
unique framework whereby the value of a statistical life (VSL) is used as a standardised
measure (Gotschi, 2011).
Described as inherently ‘simple’, the tool has a number of limitations. The most cited is that
the value of statistical figures vary spatially and therefore may not reflect actual savings
(Gotschi, 2011). Moreover, the tool does not encompass the effects of physical activity on
morbidity, despite evidence of positive effects because the relationship is less definitive and
would lead to greater uncertainty in practice. Evidence between cycling and all-cause
mortality is strong and is therefore apt as the sole epistemological consideration in this tool.
Figure 1 below shows the basic process and formulas that underpin the HEAT.
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Figure 5 - The HEAT Process
(Deenihan & Caulfield, 2014)

Other accounting techniques have been developed to provide an appraisal of health induced
cost savings (City of Copenhagen, 2015; Sælensminde, 2004), however, they are largely data
driven, location specific studies. Matthews et al. (2007), in a study of Shanghai argues that
relative risk estimates developed in Copenhagen, used for HEAT, are location independent. In
concordance, Rutter et al. (2013) state HEAT is easy to use, reliable and can be used where
there is an absence of local data to provide accurate cost saving estimates.
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3. Methodology
3.1 Research Design
In this report, the primary method of analysis has been through the use of secondary data
sources such as government reports, policy documents and other published institutional
writings. This data has enabled a thorough exploration into the parameters of the HEAT itself
and provided examples of the values placed on cycling in different locations. It has further
demonstrated how the HEAT has been used to support the planning and evaluation of cycling
interventions, within the European region.
There are a number of advantages of using secondary data as a research method, Sørensen
et al. (1996) assert that this primarily consists of the reduction in time constraints and bias.
Smith and Smith (2008) contend another key advantage stems from the ability of the
secondary researcher to conduct an investigation, without adopting any particular
epistemological standpoint. Consequently, methodological conflicts are unlikely to be met.
Where Saunders et al., (2009) assert that secondary data affords a lack of control over the
quality of findings, the majority of writings used in this investigation have been published by
institutional bodies. Bacchi (2009) states that legislative writings of this kind, are very formal
and provide accurate, succinct explanations of national and regional policies.
3.2 Research Questions
This report aims to frame the WHO’s Health Economic Assessment Tool (HEAT) as the most
appropriate strategy to quantify the economic benefits of cycling in the City of Manchester.
In order to effectively address this aim, three research questions have been devised:
1. How is the HEAT specifically used to quantify the economic benefits of cycling?
2. Across different European cities, what values have been places on these benefits?
3. How has the implementation of HEAT influenced policy in areas where it has been
implemented?
In the following section, the HEAT will be explored through two specific European case studies,
namely, Dublin and Glasgow. Though the HEAT has been applied to a multitude of regions
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internationally, these specific locations have been chosen for this study, as they represent
areas comparable to Manchester in terms of governance, climate and development.
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4. Findings
4.1 HEAT’s Implementation in Dublin
In 2012 the HEAT was applied to support the planning of a new, segregated cycleway along
the Royal Canal in Eastern Ireland, from Mullingar to Lucan, in Greater Dublin. Figure 2 below,
highlights the area of the proposed track.

Figure 6 - Map of Preferred Route with Buffer Zone, Population Density and Roads
(Deenihan & Caulfield, 2014)

The user-friendly nature of the HEAT (Rutter et al., 2013) allowed the Irish Transport Research
Network (ITRN) to utilise pre-conducted public statistics from the 2011 Census, alongside
primary data collected from a survey into local cycling habits with 845 people. With a focus
on commuting trips, this study aimed to estimate the amount of people within a 5 kilometre
buffer zone whom would make use of the pathway ensuing its construction (Deenihan &
Caulfield, 2014). The HEAT was then mobilised to place a monetary savings value onto this
transition. The study adopted the WHO suggested VSL, of €1,574,000 (WHO, 2017). The HEAT
then estimated, that depending on a modal shift in transport towards cycling between 2.5%
and 10%, savings accrued from this pathway would stand between €3,708,000 and
€19,616,000 and mortality risks would be decreased by 18%. Furthermore, according to the
Central Statistics Office (2009), commuting only represents around 25% of bicycle trips, so
these statistics are likely to be a vast underestimate of the true economic benefits cycling
14

affords. Table 1 below highlights the full results from this enquiry, further incorporating an
inflation consideration of 5% per annum.

Table 1 - HEAT Estimates for Dublin Intervention
(Deenihan & Caulfield, 2014)

Following this strong, economic case for investment into cycling, this pathway has now been
constructed and a further €10 million plan been revealed to extend this cycle route along the
Royal Canal to Galway in West Ireland (Kelly, 2015). Furthermore, a number of strategic plans
and policies such as The Greater Dublin Area’s Cycle Network Plan, are being continuously
promoted to increase bicycle use in Greater Dublin and its surrounding areas (Eltis, 2015).
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4.2 HEAT’s Implementation in Glasgow
In 2010, Glasgow City Council developed a strategic plan, aiming to endorse cycling as the
city’s largest participation activity by 2020 (Glasgow City Council, 2010). The HEAT was
implemented from 2009 to 2012 to help achieve this goal, through quantifying the value of
cycling in Glasgow city centre. Figure 3 below, highlights the study area in question and
cordon recording sites used to document the number of cycle journeys coming in and out of
the city.

Figure 7 - Area Parameters of Glasgow Study and Cordon Recording Sites
(GCPH, 2013)

Glasgow’s HEAT used cordon counts from surveys to provide up to date estimates of cycling
habits in Glasgow city centre; in 2012 there were found to be 5,638 trips per day. Data from
the 2001 Census was then used to provide a mean trip length (4 kilometres) and improve
statistical accuracy, through the adjusted reduction of survey results by 20%, to account for
non-Glasgow residents (GCPH, 2013). Consistent with the Dublin case study in Section 4.2,
this HEAT primarily focused on commuting trips and adopted the WHO suggested VSL of
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€1,574,000 (WHO, 2017). As shown below in table 2, the value of cycling in Glasgow City
Centre in 2012 stood at above €5 million per year, a rise of more than 25% since 2009
estimates. Mortality risks are further 29.8% lower than that if the equivalent cyclists did not
utilise this mode of transport (GCPH, 2013).

Table 2 - Estimated annual benefits on Glasgow cordon counts 2009-2012
(GCPH, 2013)

In line with the Dublin case study in Section 4.2, the Scottish 2001 Census attributed only 20%
of cycling trips to commuting and so these figures are likely to represent a vast underestimate
of cycling’s true value in Glasgow.
The results from Glasgow Centre for Population Health’s HEAT report were used to
manufacture Glasgow’s Strategic plan for cycling 2016-2025, demonstrating the technique’s
capacity to facilitate evidence-based decision-making (Glasgow City Council, 2015). Also,
following this appraisal, Glasgow’s South city way project, consisting of Copenhagen-style
segregated bike lanes, secured funding from the Scottish Government, Sustrans Ltd. and
Glasgow City Council. The scheme has been cited as Scotland’s “most ambitious street
improvement project” (Dalton, 2016).
4.3 Manchester Recommendations
In 2011, cycling commutes held 3.9% of the modal share of transport into Manchester City
Centre (TfGM, 2015). Cycling can produce a multitude of cost savings to the British economy
(Deenihan & Caulfield, 2014) and so it would be of great benefit to the Manchester City
Council to comprehend the value of these demographic statistics, achievable through the
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implementation of the HEAT. Though both Dublin and Glasgow demonstrated very effective
implementations of the HEAT, where Glasgow’s study assessed the current economic benefits
attained from cycling practices, Dublin’s study was used to attach a value to the estimated
increase in cycling following the construction of a new cycle way. It is for this reason that
recommendations for Manchester here have been adapted from the Glaswegian study.
Figure 4 below demonstrates how the HEAT could be used to quantify the economic benefits
of current cycling levels in Manchester.

Figure 8 - Map to show potential parameters of city centre for cordon counts.
Source – Digimap (available at http://digimap.edina.ac.uk/roam/aerial)

Figure 4, adapted from GCPH’s (2013) study of Glasgow, highlights the Manchester City
Centre area, adapted from Manchester City Council’s (2017) ‘City Centre’ ward map. It is along
this line, that Manchester authoritative bodies could, place cordon count points to estimate
current cycling levels in the city centre. Additionally, meeting the other requirements needed
for the tool such as census data and mortality rates, Manchester could reproduce a similar
economic analysis quickly and easily.
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5. Conclusion
The HEAT is a globally renowned measurement which has brought substantial success in
valuing the economic benefits of cycling in monetary terms. As discussed in Chapter 4, both
Dublin and Glasgow have used the HEAT to manufacture accurate cost savings figures and
encourage the implementation of new cycling schemes and policies. Manchester, less than
200 miles away form these sites, with comparable socioeconomic conditions would need only
minor locational retrofitting to implement a similar study.
Davis (2010) asserts that two thirds of the economic benefits generated by cycling does not
depend on the type of facilities or location, but on the universal benefits to health. Therefore,
the HEAT is likely to capture the majority of the economic benefits of cycling in Manchester.
Limitations of the technique stand as the omission of reduced morbidity or nonrelated health
impacts of cycling, such as congestion (Kahlmeier et al., 2010). Despite this limitation, any
actor looking to push new active transport policy could argue that a HEAT analysis of
Manchester could represent the just tip of the iceberg of the economic benefits.
Aside from time and funding restraints, the simplicity of the HEAT through data collection and
monetary conversion leaves few barriers for its implementation in Manchester City Centre.
However, the proposed adoption could be improved by including health considerations to the
already established HEAT framework, to create a more comprehensive cost-benefit analysis.
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