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1. Introduction

The CREATE project is concerned with transport policies in cities and how these have evolved
over time in response to changing challenges and priorities. In particular it examines how cities
have succeeded in limiting the growth and extent of road traffic congestion by reducing reliance
on the private car for day-to-day mobility. The project is based around four propositions:

1. The way in which the Acongestionodo debate is |
the urban transport systems and how performance is measured.

2. The existence ofa3-Staged Tr ansport Policy Evol uyedrspwhichCycl e o
gradually shifts the policy emphasis and investments priorities from catering for road traffic
growth to building a liveable and healthy city,t hr ough devel opiacgs®dtreet s

3. The examination of future mobility options given a rapidly growing urban population (and a
mobility densification), with policy measures which can achieve congestion reduction and
promote sustainable mobility, whilst meeting wider policy goals.

4 . Promoting the Apolicy transfero of under st a
mentioned ideas, to those cities which are coping with rapid growth in car ownership and
promoti-a@r dppolicies. This woul d pr sherticdceit t hem v
or accelerate the 3-Stagehi st ori cal ATransport Policy Evolut

Deliverable 5.2 seeks to identify how Stage 3 cities assess the benefits of their major transport
initiatives in terms of impact on travel behaviour and other relevant city policy objectives, e.g.
promotion of healthy lifestyles. This was based largely on an assessment of academic and
technical documents published by governments and city partners. UCL led on this sub-task.

It also focuses on how Stage 1 and Stage 3 cities make investment decisions to prioritise the
deployment of sustainability measures and then fund and finance their development Master
Plans. This has been delivered through structured dialogue with city partners. Examples are
presented of local, regional, national and international financing options for investing in urban
transport and mobility. This was led by Vectos.
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2. Estimating the benefits of introducing Stage 1, 2 and 3

measures in cities: appraisal methods and indicators

Appraisal is the ex-ante assessment of the social worth of public policies in terms of their
anticipated performance regarding a pre-defined set of positive and negative impacts. The
magnitudes of these impacts are understood as indicators of the success (or failure) of the
policies. Appraisal is different from evaluation, the ex-post assessment of how policies
achieved their objectives.

As cities move from Stage 1 to Stage 3 of the urban transport policy development process
(Figure 1), the shift in policy concerns requires a parallel shift in transport project appraisal
methods and a change in the set of indicators seen as appropriate to judge the success of the
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Figure 1: Simplified 6Transport Policy Devel opment Processbd

This does not mean that, at each Stage, the indicators of previous Stages cease to be relevant,
but rather that the relative priority placed on those indicators is downgraded, as the new set of
indicators becomes the focus of policy interventions.

Most indicators are internal to the transport system, i.e. they are aspects experienced by the
users of the system. But some indicators are external to the system (known by economists as
"externalities"), because transport policies impact on the wider economic, social and
environmental spheres.

2.1 Indicators to judge the success of Stage 1 policies

The most relevant indicators to judge the success of Stage 1 policies ("Planning for vehicle
movement"”) (Figure 2) are internal to the transport system and relate mostly to the
performance of the road network for motorised vehicles. Those indicators describe:

1 The supply of road transport - assessed for example by the road network capacity,
provision for freight transport and car parking availability.

1 Road travel times - assessed in terms of average speeds on the road network, travel
time variability, congestion, delays and parking search times.

) Createsle. PU Page 6 of 160 Del 5.2 - Version 1.0



9 Costs of using road transport - assessed by vehicle operating costs and by the human
and economic cost of road traffic accidents.

As the negative external impacts of road traffic on the local environment increase, Stage 1
cities also start to look at the most evident of those impacts, such as air pollution and noise.

ECONOMIC

Internal

*Road network ca pacity;“x\
* Provision for freight ‘
* Car parking provision

SUPPLY ™

* Average network speeds
* Travel time variability

* Congestion and delays

* Parking search times

TIME

*Vehicle operating costs

*Road traffic accidents "\ ENVIRONMENTAL
¢ Air pollution
*Noise

COSTS

SOCIAL /.

Figure 2: Indicators for Stage 1 (Planning for vehicle movement)

2.2 Indicators to judge the success of Stage 2 policies

As cities reach Stage 2 ("Planning for people movement"), the set of performance indicators
(Figure 3) starts to cover transport modes other than private vehicles and to consider trips,
rather than network conditions. The internal indicators are usually related to:

1 The (multimodal) supply of transport - assessed by public transport service levels (i.e.
their frequency and reliability) and provision for walking and cycling.

9 Trips - assessed in terms of access to public transport services (i.e. access from
homes/destinations to stations and bus stops), door-to-door travel times by each travel
mode, seamless travel (i.e. the quality of public transport interchanges), trip
expenditure and option values (the range of different transport options available).

1 Aaggregate indicators - assessed by modal share (looking in particular at the share of
public transport, walking and cycling) and the efficiency of road space per person.

In Stage 2 cities, there is also an increased interest in the assessment of the wider external
economic impacts of transport, especially how transport policies contribute to economic activity
and employment in the medium and long term. The set of environmental concerns of city
governments also start to include non-local aspects such as the emission of CO..
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Figure 3: Indicators for Stage 2 (Planning for people movement)

2.3 Indicators to judge the success of Stage 3 policies

In Stage 3 (Figure 4) there is an increased emphasis on qualitative aspects of transport, such
as the benefits of the number and length of trips for the individual and the community, trip
guality (i.e. the amenity value of the trip), how people use their time while travelling and
personal security in streets and public transport.

ECONOMIC

Internal

\

* Number and length of trips =~

St Trip quality \
V4 = *Time use while travelling \
/ * Personal security N
,.//" ‘\\\‘\
\~.
SOCIAL / ~ ENVIRONMENTAL
+ Street liveability and place quality * Visual blight

*Time spent in places

* Health and wellbeing

* Community severance

« Equity and social inclusion

Figure 4: Indicators for Stage 3 (Planning for city life)

However, most of the Stage 3 indicators are related to the external social impacts of transport.
As cities recognise the role of streets as places, they become concerned with street 'liveability',
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the quality of public places and with the value of the time spent and the activities carried out in
those places. Transport is also increasingly regarded as an enabler of wider social objectives
such as health and wellbeing. There is also a concern about the potential negative role of
transport infrastructure and motorised traffic as barriers separating communities and as factors
reinforcing inequalities and social exclusion.

The set of external environmental indicators also expands to include more subjective aspects
of transport that influence people's wellbeing and enjoyment of the city, such as the visual
blight caused by transport infrastructure.

Stage 3 indicators and methods to measure them, are described in detail in Section 3 of this
deliverable.

2.4 Measuring the impacts of transport policies

The indicators that public authorities use at each of the three Stages only partially take into
account the policy concerns associated with that Stage. This is because appraisal methods
are constrained and distorted by their origins. Also, in some cases, this is due to the lack of
robust methods to assess those indicators and issues in applying methods developed by
researchers into policy and practice or in transferring methods across cities or countries.

The scales used to measure the indicators are also varied. The indicators can be:
1 OQualitative: descri bed with words or expressed in a
Ahigho)
1 Numerical: expressed in an interval or ratio scale;
1 Monetised: expressed in monetary units. The values can be positive ( Aibenef i t s o)
negative (Acostso).

The appraisal of large transport schemes relies on economic techniques, such as cost-benefit
analysis, that place a great emphasis on monetised impacts. This means that impacts that are
expressed in qualitative scales or in numerical non-monetary scales (such as most of the social
and environmental impacts) tend to be disregarded because within cost-benefit assessments,
their implicit value "appears to be zero" (Pearce et al. 2006, p.31). For this reason, the
tendency in many European countries has been to move towards the monetisation of transport
impacts (Mackie and Worsley 2013, p.6).

The monetisation of the benefits of transport policies can also help to 'unlock’ sources of
funding for those policies, as it gives an estimate of the (social) returns on the investment made
by the institutions that provide the funding. This is especially the case of Stage 3 policies,
whose benefits are more intangible and widespread (in space and in time) than those of Stage
1and 2.

Section 3 of this deliverable reviews the state of the art in the monetisation of the ten Stage 3
indicators mentioned above: number and length of trips, trip quality, time use while travelling,
personal security, street liveability/place quality, time spent in places, health and wellbeing,
community severance, equity/social exclusion and visual blight.
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3. Stage 3 Indicators: In-depth study

The measurement and valuation of the Stage 3 indicators presented in Section 2 allows cities
to better justify their policies and to unlock sources of financing and funding, by showing the
benefits of the policies for the users of the transport system and the wider external benefits on
the economy, society and environment.

This section addresses three questions regarding measurement and valuation methods,
providing insights that are useful not only for the cities wishing to accelerate their progression
towards Stage 3, but also to the EU and to international institutions that may provide the
funding for the policies implemented by the cities to reach that Stage of the urban transport
policy development process.

The three questions are as follows:

How are the Stage 3 impacts currently measured and valued in transport appraisal?
We look at methods included in ‘'official' manuals for transport appraisal, published by national
transport authorities and at methods that have been used by cities or that are recommended
in transport appraisal documentation produced by city governments.

How could they be measured and valued?
We look at methods proposed in the academic literature and in reports commissioned by
national transport authorities and cities. In general, in recent years there were major advances
in the development of three types of methods:

9 Stated preference methods: Surveys asking respondents to choose among alternatives,
defined by several attributes. Statistical models then calculate the trade-offs between
unit changes in different attributes. If one of the attributes is expressed in monetary
units, then it is possible to estimate "willingness to pay" for changes in other attributes.
For example, it is possible to estimate the increase in council tax that people are willing
to pay for a unit increase in a certain indicator of the quality of local streets;

1 Revealed preference methods: These methods assume that the price of some market
goods incorporate the value of several attributes. The implicit value of each attribute
can be determined by statistical models relating price and the levels of those attributes.
For example, we can estimate the impact on house prices of a unit increase in the
guality of streets in the surrounding areas;

9 Valuation of wider impacts: This involves linking a non-quantifiable impact with its wider
consequences and then quantifying the monetary value of these consequences. For
example, we can estimate the chain of relationships between improvement of streets,
increased active travel and reduction of illness among local populations, then quantify
the reduction of health care costs. These costs are understood as an indicator of the
value of the health impact of improving the streets.

What are the main gaps or issues in using those methods?
We identify the indicators for which there are still no robust measurement and valuation
methods and the major issues in the application of the existing methods in transport practice.

As shown in Table 1 below and described in more detail in the sections that follow, five of the
Stage 3 indicators are already monetised in some cities and another three could be monetised,
using existing methods available in the literature. It is still difficult to monetise the other two
indicators.
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Table 1: Monetisation of Stage 3 indicators: state of the art

Already Could be monetised, Difficult to monetise
monetised using existing with existing
methods methods
Number/length of trips X
made
Trip quality X
Time use in transport X
Personal security X
Street liveability/place X
quality
Time spent in places X
Health and wellbeing X

Community severance
Equity and social inclusion

Visual blight
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3.1 Number and length of trips

Transport and other urban policies may result in changes in the number and length of trips that
people make. The increase in number and length of trips may have utility for individuals, for
example, if it reflects additional opportunities to visit friends more often or to travel further for
recreation. But it may also have 'disutility’, for example, if it is the result of the need to escort
children to a new school site or travel further to a hospital. Similarly, the decrease in the number
of trips and lengths may have utility for individuals, for example, if it is the result of an increased
ability to work from home or to shop more locally; but it may also have 'disutility’, if it reflects
the removal of trip opportunities by cutbacks in public transport services.

How is this impact measured?

The measurement of the changes in the number of trips and in trip lengths is straightforward,
using travel surveys before and after the policy intervention. The changes can be
disaggregated by trip purpose and travel mode. Forecasting the impacts of policies on travel
patterns is more complex. Changes in trip length reflecting generalised cost differences or land
use changes can be reasonably well forecast, but changes in trip numbers (generation or
suppression) is problematic, unless using simple elasticities (estimates of the % change in the
number of trips associated with a 1% change in the generalised cost per trip) imported from
previous studies.

How is this impact valued?
This is not currently addressed directly:
1 New/generated trips: The increase in the number of trips resulting from a reduction in
generalised costfromatrans port i mprovement can-obachaddpt ur e
(to approximate the net benefit of new trips as half of the net benefit of existing trips)
(see Williams 1977). However, this method does not measure the total value of the
new trips that are generated. Furthermore, it implicitly assumes that the extra trips
represent a benefit.
1 Reduced/suppressed trips are not currently valued. It is not clear if they would have a
positive or negative value.
1 Changes in trip length are only considered in aggregate, in terms of overall time saved
or lost. It is assumed that time savings are a benefit and time losses (from longer trips)
would be seen as a cost.

How could the impact be valued?
The impacts could be valued in terms of personal or community benefit:

a) New/generated trips

The personal benefit of new/generated trips could be approximated by the total (generalised)
travel costs involved in making new trip, i.e. the total out-of-pocket costs, including travel plus
all non-home activity.

The community benefit of new/generated trips could be expressed in terms of the unit impact
of trips on economic activity, measured for example in terms of expenditure on local retail
businesses (Meletiou et al. 2005, Schoner et al. 2012). As an example, Table 2 shows the
expenditure associated with each cycling trip to a leisure area.
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Table 2: Expenditures per bicycling visitor per day (from Meletiou et al. 2005)

Visitor Center Cyclist Expenditure

Expense Category (%/person/day)

Accommodations 72
Restaurants, fast food, bar 33
(roceries, beverages, snacks 21
Retail, shopping 21
Recreation, entertainment 20
Bicycle accessories, equipment N/A
Car, fuel 8
Total 175

In the case of public transport, an additional measurement of the community benefit could be
the impact of the availability of services on the output of workers who would not participate in
the labour market otherwise (see for example Mackie et al. 2012 and KPMG 2017).

An alternative approach is to estimate associations between the availability of public transport
and social capital. For example, the study of Utsunomiya (2016) used a regression model to
relate social capital (measured by indices of trust, network and participation) with bus-km per
capita. We can then apply estimates of the economic value of social capital - the paper of
Westland and Adam (2010) reviews 65 previous studies that produced such estimates.

b) Suppressed/avoided trips
The personal benefit of suppressed trips could be measured by the value of travel time saved,
as the new travel time is zero.

The community benefit could be measured as the value of the reduction in negative
externalities (noise, air pollution) associated with those trips. There are several robust methods,
used in practice, to estimate the values of those externalities (Maibach et al. 2007, CE Delft et
al. 2011).

¢) Changes in trip length
The value of changes in trip length could be measured as the value of the additional or reduced
travel time.

What are the main issues in measuring and valuing this impact?

The main question that needs to be answered by the methods to measure and value this
impact is whether the changes in travel patterns (trip numbers and length) are a benefit or a
cost to the individual and the community.
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3.2 Trip quality

Trip quality is the collective subjective experience for an individual of all attributes of trips
other than cost and travel time. These attributes differ by travel mode (
Table 3).

Table 3: Trip attributes
Travel mode Trip attributes
Public transport  Facilities at stations, quality of bus stops, information, overcrowding (Figure 55),
comfort, in-vehicle amenities, cleanliness

Walking Amenities (benches, street furniture), cleanliness, sights, pavement width and
condition, facilities for the mobility-impaired, route legibility, obstructions
Cycling Dedicated lanes, route conditions, parking facilities, cycle hire facilities, detours

Figure 5: Trip quality issues faced by\public transport users

How is this impact measured?
In most cases, this impact is only assessed subjectively, with qualitative scales.

There are several audit tools to assess the quality of the walking and cycling environments, for
example the Pedestrian/Cycling Environment Review System (PERS and CERS)
(https://trlsoftware.co.uk/products/street_auditing) and Microscale Audit of Pedestrian
Streetscapes (MAPS) (http://sallis.ucsd.edu/measure _maps.html). These tools rely on ratings
completed by professionals, based on multiple attributes. The scores of each attribute are
combined into an overall score. The assessments are inherently subjective and depend on the
perceptions and biases of the assessors.

An alternative method is to use public attitude surveys to assess user perceptions and
satisfaction with individual trip attributes and the overall trip experience.

How is this impact valued?

The value of trip quality is in some countries included in project appraisal as part of the
fgeneralised travel costo. Changes in trip qual.@i
on travel demand and resulting change in consumer surplus can then be calculated using

standard microeconomic techniques.

In the specific case of overcrowding in public transport, an overcrowding index can be used as
a O mul t i-pehidlegravél tinmef Reduction of overcrowding can then be converted into
reduction of travel time and then into a reduction of the generalised travel cost, which once
again, can be used to estimate change in travel demand and consumer surplus.

N
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As an alternative, Transport for London uses an
available) which integrates the assessments of a large number of trip quality attributes, specific

to each travel mode, combined with corresponding unit monetary values, imported from

previous stated preference surveys.

How could the impact be valued?

Stated preference methods have been used to estimate the willingness to pay for attributes of
pedestrian trips or for policies improving the overall pedestrian experience. For example, a
study in the UK has estimated the willingness to pay for different road designs with different
levels of priority given to pedestrians (shared space, full pedestrianisation and limited vehicle
access) and for different road surfaces (Table 4).

Table 4: Willingness to pay for streetscape improvements (from ITS and Atkins 2011)

Attribute Willingness-to-pay, £ per annum
Norwich York Otley Horsforth
(Base)
Priority: Shared Space 24 68 24 -40
Priority: Full Pedestrianisation 64 64 64 -174
Priority: Limited Vehicle Access 74 74 74 -58
Activity (high) -30 31 -30 -30
Surface (material Hi; contrast Lo) 30 30 30 30
Surface (material Hi; contrast Hi) 21 21 21 21

Stated preference methods can also be applied to estimate the value of improvements to cycle
trips. For example, the studies of Hopkinson and Wardman (1996), Tilahun et al. (2007) and
Poorfakhraei and Rowangould (2015) estimated the willingness to pay for different types of
improvements in cycle lanes (using attributes such as the cycle lane design, parking availability,
lighting, travel time and cost).

What are the main issues in measuring and valuing this impact?

Users have different perceptions and preferences about trip quality. These depend on age,
gender and spatial context (for example, city centre vs. suburbs, large vs. small city). It is not
clear how to aggregate those perceptions and preferences across all users.

There may also be a 'package effect' in trip quality. Summing individual trip attribute values
may over- or under-estimate the value of the total package.

There is also a risk of double-counting. For example, safety (from collisions with vehicles) is a
major trip quality concern in walking and cycling trips, but this is already accounted for when
assessing trip safety (a Stage 1 indicator, as mentioned in Section 2). Personal security is also
a concern for walking, cycling and public transport trips, although it can be considered as a
separate impact.
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3.3 Time use while travelling

Travel time is currently regarded as a oO0disutildi
all projects that reduce travel time generate a benefit for the users. However, this approach
i gnores 0pr o dmeonhile ravallinguSome pedple may also enjoy the time they
spend travelling. There is a growing acceptance of the idea that under some circumstances,
travel time can be perceived as fia gifto, not as
waiting ti me for public transport Ais becoming funo
(Van Hagen et al. 2009). The idea that people can derive utility from travel time applies to most
modes of urban transport:
1 Pedestrians_and cyclists may perceive travel time as an opportunity for exercise,
thinking, or enjoying the scenery;
9 Public transport users can use personal electronic devices for work, entertainment, or
communication while travelling;
9 Car users have fewer opportunities to spend travel time productively, especially in the
case of car drivers. However, in the future, the use of autonomous vehicles will enable
those opportunities.

How is this impact measured?

In principle, measurement of time use while travelling is straightforward. It is possible to use
guestionnaires to measure the minutes people spend engaging in specific activities. This
method is easier to apply in the case of public transport users (Lyons et al. 2013, Van Hagen
et al. 2017) but it has also been applied to study how car drivers user driving time for thinking
(Burdett et al. 2017). The comparison of time use by users of different travel modes can also
be useful for transport authorities planning city transport at the strategic level. For example,
Figure 6 below shows the proportion of activities by main travel mode, calculated from a large-
scale time use survey in Belgium.

30%

20%

10%

35% 2.2%

1.4%
0% B%

Walking Cycling Motorbike Caras Caras Public Car as Caras
driver  passenger transport driver + passenger

public + Public
transport * transport *

W Working, studying Relaxing, thinking W Conversation W Media related
W Reading W Communication W Other

Figure 6: Proportion of activities by main travel mode (from Keseru et al. 2015)
In theory, in the case of public transport users, it may also be possible to record if personal

electronic devices are being used and what type of activity is being carried out. In practice, the
application of this method raises privacy issues.
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How is this impact valued?
No efforts have been made to value time spent while travelling as a utility rather than as a
'disutility".

How could the impact be valued?

It is possible to use stated preference methods to measure the trade-offs travellers make
regarding time spent in different travel modes and the associated travel cost. For example,
Kolarova et al. (2017) estimated how people would choose between public transport, self-
driving, autonomous vehicles and driverless taxis, taking into account waiting time, in-vehicle
time and cost.

Stated preference methods could also be used to estimate the trade-offs between uses of
public transport travel time (using proxies such as the availability of Wi-Fi and sockets) and
other trip attributes (such as fare, comfort and overcrowding).

More indirect approaches include:
1 Estimate and then value the impacts of travel time use on productivity, learning,
wellbeing and social interaction;
1 Estimate the impact of travel time uses on choices over number of trips, travel mode
and residence and employment location and then value the economic, social and
environmental outcomes.

What are the main issues in measuring and valuing this impact?

The valuation of travel time use is currently hampered by the lack of standardisation of
definitions of the activities that travellers engage with and by the fact that most of the available
evidence comes from rich countries (Keseru and Macharis 2017).

It is also difficult to forecast public transport travel time use in the future, as it is difficult to
anticipate the future possibilities for work and non-work activities that individuals can do while
travelling, given the rapid technological advances in transport technology and personal
electronic devices.

The assessment of the value of walking and cycling time is even more complex, as the
activities are less tangible, involving thinking and looking at the surroundings.

There are also practical issues in the use of this indicator in cost-benefit analysis, as it opens
the possibility of including travel time with both positive and negative values in the same
framework. It is not clear whether these values are additive or compensatory, i.e. if the benefit
of productive/enjoyable travel time could be subtracted from the cost of travel time.

Valuing time spent in transport also creates a dilemma for public policy: if public transport travel
time has both a cost and a benefit, while car travel time only a cost, this implies a higher policy
priority for reducing car travel time.

However, incorporating the value of public transport time in transport appraisal may have other

advantages, as it highlights the benefits, for the individual, of using public transport, with
possible effects on demand for this travel mode.
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3.4 Personal security

In the context of urban transport, personal security is relevant in three different situations:

1 When using public transport, including time spent travelling and time waiting at stations
and bus stops;

1  When using public spaces, such as streets and car parks. Transport infrastructure can
also constrain the design of surrounding streets and public spaces, with detrimental
effects on personal security (Figure 7);

1  When using pedestrian infrastructure such as footbridges and underpasses.

This aspect is especially relevant at night-time, due to lower footfall and poorer visibility. Some
groups are also particularly vulnerable, including women, children, older people, ethnic
minorities and people working evening and night shifts.

Figure 7: Personal security issues in streets surrounding railway line

How is this impact measured?
In transport project appraisal, this impact is usually measured with qualitative scales. The
assessment tends to be more comprehensive for public transport than for walking and cycling.

The assessment of personal security for public transport users is based on the attributes of

stations, bus stops and vehicles. This includes lighting, formal surveillance (police or cameras),

site layout (e.g. access and visibility between carriages) and facilities (e.g. control rooms,

corner mirrors, customer alarms and emergency exits). The assessment of is either objective

(for example, expressed as fiyesofnar efnve.6 )fdabrnelag u b
is brightly Iito).

The assessment of personal security issues faced by pedestrians and cyclists is usually based

on environmental variables (lighting and presence of litter, graffiti and fly-posting) and formal

and informal surveillance (the latter being assessed by the number of people using the streets

at different times of the day). Some of the audit tools for assessing the walking and cycling

environment mentioned in Section 3.2 also ask auditors to rate their own overal | ipercei ve
sense of crimed and/or include items related to

How is this impact valued?

The potential effects of transport policies on personal security are usually not monetised as a
separate i mpact. However, some of iits aspects ar
Thi s is for exampl e the c aAnbiencefBendiits &Calsulatorr t for
mentioned in Section 3.2, which takes into account a large number of personal security

attributes for users of different travel modes. These attributes are classified using qualitative

scales, which are combined with unit monetary values (depending on trip purpose). The source

of these unit values is not clear.
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How could the impact be valued?

Cities could use estimates coming from previous studies comparing the number of crime
incidents before and after a policy intervention. The difference can then be multiplied by
estimates of the financial cost per incident. This approach was used in the study of Painter and
Farrington (2001) in two British cities. The study analysed the effects of improved street lighting
on different types of crime and then combined the estimated crime reductions with unit values
of the financial cost of those types of crime.

An alternative is to value policies that improve perceptions about personal security. For
example, the study of Willis et al. (2005) used contingent valuation to estimate willingness to
pay for improved street lighting. This consisted of a bid game in which respondents were asked
whether they would pay successively higher amounts (as extra council tax) for the policy (Table
5). The problem with this approach is that it tends to generate many protest answers (people
not willing to pay anything), which are usually excluded from the analysis.

Table 5: Percentage of respondents willing to pay for improved street lighting, by bid level and type of
area (from Willis et al. 2005)

Bid level Sample Urban areas Market towns Villages
(£) (N=1214) (n = 420) (n = 403) (n=1391)
1 62.4 59.6 69.2 57.6
2.5 64.6 78.0 67.2 48.3
5 492 67.2 375 40.7
10 38.6 46.0 30.4 38.5
15 39.8 45.2 40.0 333
20 28.1 37.9 29.6 16.9
25 355 38.6 35.4 32.0

Another possibility is to use surveys to forecast the number of people who are currently
dissuaded from using public transport (and do not make the trip at all) due to personal security
issues and who would start using it if those issues were solved. The value of these extra trips
could then be approximated by the additional fare revenue for the public transport operator, or
by using the methods suggested to value new trips, described in Section 2. It may also be
possible to forecast the impact of improving personal security in stations on the total customer
expenditure in the shops in and around the stations.

What are the main issues in measuring and valuing this impact?

While it is relatively easy to monetise reduced crime rates, it is difficult to estimate the reduction
of crime linked to specific policies. In addition, the reduction of number of crime incidents does
not necessarily imply a reduction in fear of crime.

In general, the methods available in the literature to monetise personal security issues are

more suitable for project evaluati on idénistiearat was
of crimeo?) than for appraisal (Awhat i s the an
values obtained in one context to other contexts tends to be problematic.

Createss. PU Del 5.2 - Version 1.0



3.5 Street liveability and place quality

Streets are not only links for movement but also places used by travellers, local residents and
workers and visitors (Figure 8). Stations are also places where people spend time, while
waiting for trains. The public areas inside station buildings and the public squares outside
stations are also increasingly used by non-travellers for shopping and leisure.

Figure 8: Street used as a Opl acebd

The improvement of the quality of public places has wide benefits in terms of local economic
development, urban vitality, promotion of physical activity, mitigation of population exposure to
air pollution and noise, social interaction and reduction of crime and vandalism. It is also linked
with more intangible benefits, such as enhancing individual wellbeing, local pride, consensus
within communities, neighbourhood patrticipation and social cohesion.

However, there are potential conflicts between the "movement" and "place" functions of streets.
For example, there is a large amount of evidence that high levels of motorised traffic lead to a
loss of 'sense of place' and social activity (Gehl 2010).

How is this impact measured?

The quality of public places can be measured using public attitude surveys covering aspects
such as perception of different elements of those places, levels of satisfaction with current
state of the places and priorities for improvement.

The quality of public spaces can also be measured by the number and diversity of users and
activities. The Gehl Institute (2016) has published a toolkit suggesting metrics obtained by
observation or surveys, such as age and gender split, the number of people who have spoken
to a person outside of their social group, people who recognise familiar strangers and number
of photos of the place posted on online social network.

The audit tools to assess the quality of the walking and cycling environment mentioned in
Section 3.2 often cover public spaces along walking routes and public transport waiting areas.
The assessment is based on qualitative scales and includes attributes related to facilities,
opportunities for activities, accessibility, legibility, maintenance and cleanliness, along with
more subjective elements such as "sense of place" and perceived personal security.

How is this impact valued?

Property developers often use metrics such as forecasts of footfall, customer expenditure and
impact on property values to inform plans to develop new areas. Some cities, such as
Copenhagen, have also used these indicators.
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Transport for London has also developed a 'Valuing Urban Realm Toolkit' (not publicly
available) to estimate the value of improvements to public places based on user benefit and
on changes in housing and retail property market prices.

How could the impact be valued?

Studies commissioned by transport authorities have used stated preference studies to
estimate the value of public places. For example, studies for Transport for London (Sheldon et
al. 2007) (Figure ) and the UK Department for Environment, Food and Rural Affairs (DEFTRA
2013) estimated the willingness to pay for improvements in various components of a place,
such as surfaces, lighting, benches, trees, litter, graffiti odour and even more detailed
elements such as chewing gum and dog fouling.

terves

OPTION A

€ 1. Option A € 2. Neither € 3, Option B

Figure 9: Question in stated preference study about attributes of public places (from Sheldon et al. 2007).

Several studies have also valued the economic outcomes of improvement of public places,
using metrics such as property values, private investment, new businesses and retail sales
(CABE 2007, SDG 2011, NCSC 2015, Centre for London 2017).

It is also possible to estimate the outcomes of improvements to places, such as community
cohesion (Semenza et al. 2007) and individual wellbeing (Brown et al. 2009) and then value
those outcomes. However, it is more difficult to apply this approach to value outcomes such
as inclusion and diversity.

What are the main issues in measuring and valuing this impact?
Stated and revealed preferences methods have some limitations, as the overall value of places
is probably bigger than the sum of its components captured by those methods.

It is also difficult to capture the full scope of benefits linked to good quality places. These
benefits are widespread, since places are used by both regular and sporadic users. In addition,
the improvement of several places may change the overall perception people have of the city.

On the other hand, the benefits of good quality places for its users may be perceived as costs
for local residents. Centres of night-time activity are a typical example.

The value of places also depends on how these places are used and by whom, which is difficult
to forecast.
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3.6 Time spent in places

Public spaces used for transport, such as streets and areas in or around public transport nodes,
have several uses involving people spending time (for example, for exercise, social
interactions and relaxing). Individuals attach utility to spending this time. Cities in Stage 3 of
the urban transport policy development process are interested in increasing that utility, by
creating opportunities for more people to spend time in public spaces and for people who
already use those spaces to spend more time in them. This indicator differs from the previous
one (street liveability and quality of places) as it is related directly to the benefits of the activities
in places and not to the benefits simply deriving from the existence of good quality places.

How is this impact measured?

There is a long history of research involving observations of how people spend time in public
spaces (fialso known as fAdwell timeod), since the
and William Whyte in New York (Whyte 1980, see also
https://archive.org/details/thesociallifeofsmallurbanspaces). This involves recording the

number of minutes spent by people doing different activities in different types of places, or

before and after a policy intervention. These studies are also done by property developers,

who are interested in forecasting the dwell time in the public spaces in planned developments.

This type of information can then be synthesised in a single index. For example, in a study in
Boston, Mehta (2009) <calculated a dAliveliness
people engaged in stationary activities and in social activities with the duration of the activity.

Alternatively, the time spent in public places can also be measured using diary surveys asking
people for reported time use (during a day or a week), which will include time spent in public
places.

It is also possible to record real-time data of proxy variables for time spent in places, such as
the number of (geotagged) posts in social media. As an example, Figure shows the daily
number of posts from a public space. This analysis can also be made by time of day and
segmented by individual, deriving indicators of the time people spent in that place.
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Figure 10: Number of daily social media posts (SOCM) from a public space (from Cheliotis 2016).
How is this impact valued?

This impact is valued by property developers (but seldom by city authorities), by forecasting
the impact on retail expenditure of increases in dwell time in public spaces.
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How could the impact be valued?

Itis relatively easy to make before-and-after comparisons of time people spend in public places,
following a temporary or permanent policy intervention. If the time is spent in physical activity,
then it is possible to monetise the benefits of increased physical activity (using the methods
described in 3.7). For example, D 6 H a eetsak (2015) compared the time spent by children
playing in fAplay ¢éffic dudang sahooldcholidagseadd the dme cs@ent by
children living in other areas. The difference can then be monetised (not done in that study).

The economic cost or the market price of goods and services consumed while spending time
in a place can also be used as a proxy for the value of time. This could be for example:
9 The per-hour cost of providing services in public places, such as rents of market stalls;
9 The per-hour price of facilities enabling certain activities, for example, the price of using
park deck chairs and outdoor sports areas;
9 Differences between prices of comparable products; for example, food and drinks from
a take-away and from a shop with seating area.

Stated preference surveys can also be used to estimate the trade-offs people make between
time spent in places and the price of goods and services consumed while spending that time.
Another possibility is to estimate the trade-offs between extra time spent in places and extra
time spent working (which is associated with extra income).

What are the main issues in measuring and valuing this impact?

It is difficult to forecast how much time people will spend in public places after policy
interventions that created a new place or improved the quality of a place. This is because the
time spent in places is site-specific and it depends on a large number of determinants, such
as people's mobility patterns, the local political and economic context at different times,
perceptions of some groups about other groups using the same space, historical, cultural, and
social aspects and how the spaces are used in the first few weeks after the intervention.

The values also depend on the type of activities people carry out in public places. This is
particularly relevant because urban designers agree that good quality places have a variety of
uses. Each of these uses has a different per-minute value. Measuring and aggregating all
these values is a complex task.

In addition, the value is likely to be derived from having the activity (vs. not having), or from its
regularity and cannot simply be reduced to a fiva

Despite methodological advances, the value of time spent in some activities will remain very
hard to measure, for example time chatting with neighbourhoods.
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3.7 Health and wellbeing

There are several pathways linking transport with health and wellbeing:

1 Walking and cycling are physical activities that promote health;

1 Walking and cycling also promote social interaction, which tends to be positively
associated with mental and physical health;

1 Motorised transport has several negative environmental impacts, such as noise, air
pollution and water pollution, which are linked to several health issues;

9 Transport also has an impact on stress and mental health, associated for example with
travelling in congested and overcrowded conditions, annoyance from exposure to noise,
or fear of crossing busy roads.

Changes in health and wellbeing also have wider impacts on short or long-term absence from
work, productivity, health care costs and mortality risk.

How is this impact measured?

The impacts of transport on health and wellbeing can be captured using surveys to people
affected by different levels of those impacts. These surveys often use standardised
guestionnaires about physical, emotional and social functioning, bodily pain, vitality and mental
health. This approach has been used to study the impacts of living close to busy roads
(Yamazaki et al. 2005, Gundersen et al. 2013) and being exposed to roadside noise (Dratva
et al. 2010, Oiamo et al. 2015).

There is an increased recognition that the health impacts of transport are multidimensional and

related to different aspects of the physical, built and social environment. For example,
Transport for London has recently introduced t he
a broad concept of health, measured by 10 indicators (Figure 1).

pedestrians from
a\L walks of life

HEALTHY STREETS INDICATORS
Pedestrians from all walks of life
Easy to cross

Shade and shelter

Places to stop and rest

Not too noisy

People choose to walk, cycle and use public transport
People feel safe

Things to see and do

People feel relaxed

Clear air

Figure 11: 6Heal thy Streetsé indicators (from TfL 2017)

How is this impact valued?

The value of impacts of transport projects on physical activity is included in transport appraisal
manuals in several countries. Many use the Worl
Economic Assessment tool, WHO 2017, http://www.heatwalkingcycling.org). This tool

calculates the reduced risk of death that results from more regular physical activity and

reduced road crashes and air pollution. The result is then multiplied by the unit monetary value
ofaprevented fatality. This value is based on es/f
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policies that reduce their annual risk of dying. The tool also estimates the value of reduced
carbon emissions due to shifts from motorised to non-motorised travel modes.

An alternative is to estimate the consequences of changes in health condition on other spheres
and value those consequences. An often-used metrics is the financial cost of iliness (to the
National Health Service). It is also possible to estimate the value of health impacts on work
absenteeism (multiplying the number of hours of absence from work by the salary). Transport
for London uses this approach in the Sickness Absence Reduction Tool (not publicly available)
to estimate the impacts of transport policies on sickness absence.

The value of health impacts of noise and air pollution caused by motorised traffic are used in
most countries as indicators of the overall cost of those two impacts and integrated into the
calculation of the local environmental cost of transport policies.

There are few methods to estimate health impacts of transport other than physical activity and
noise/air pollution. The impacts of transport on mental health and subjective wellbeing are
particularly hard to quantify. For example, it is difficult to isolate impacts of transport policies
on aspects such as commuting stress, or the psychological effects of living close to busy roads.

How could the impact be valued?
Impacts of transport on mental health and subjective wellbeing could be linked with medical
costs.

Alternatively, those impacts could be linked with individual employment status or absence from
work, or with social outcomes such as community participation and social cohesion. These
outcomes could then be valued.

What are the main issues in measuring and valuing this impact?
I n general, it is diffeispowhtset d umeitlidonad nhlauast siod
roads and health and wellbeing.

It is also difficult to forecast the impacts of policy interventions. The existing techniques tend
to be more suitable for evaluation than for appraisal.

There are also issues in the integration of health impacts on the cost-benefit analysis of

transport projects, as in theory, increases in walking time can be accounted simultaneously as
a health benefit and as a travel time cost.
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3.8 Community severance

Community severance is the effect of large transport infrastructure (such as roads and
railways) or high motorised traffic volumes and speeds as a physical and psychological barrier
limiting the mobility of pedestrians and cyclists and separating communities (Figure ).

Figure 12: Example of community severance caused by a large urban road

Severance is linked to wider negative impacts. At the individual level, there is a reduction on
levels of accessibility to goods, services and opportunities such as employment, education,
health care and leisure. The suppression of walking and cycling trips may also contribute to
lower levels of physical activity. In both cases, there is a potential negative impact on health
and wellbeing. At the community level, the reduction of walking accessibility affects social
outcomes (such as social interaction, social cohesion and segregation) and economic
outcomes (such as employment and consumption patterns).

How is this impact measured?

Severance is either not assessed at all or assessed using qualitative scales. For example, in
the UK, severance impacts caused by roads are classified as "slight", "moderate", or "severe",
based on a large set of information about traffic volumes, types of road, crossing facilities,
changes in walking trip lengths, number of people affected and temporal variations.

How is this impact valued?

Severance is only monetised in a small number of countries (e.g. Germany, Italy and Australia).
The monetisation in these countries uses a simple formula multiplying time losses for
pedestrians by the unit value of time for personal trips.

How could the impact be valued?

The Street Mobility project at University College London developed a toolkit to measure
community severance (Mindell et al. 2017), including a tool to value policy interventions that
mitigate severance (Anciaes and Jones 2017). The tool uses the results of stated preference
studies to calculate a severance index based on characteristics of the road design, traffic
volumes and speeds and provision of crossing facilities (Figure ). An estimated statistical
relationship between the severance index and monetary values can then be used to convert
reductions in the index into willingness to pay.
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Figure 13: Examples of severance indices assigned to different types of road and crossing facilities (from
Anciaes and Jones 2017)

Stated preference models have also been use to estimate the impact of radical policies to
remove (rather than mitigate) severance. For example, Grisolia et al. (2015) estimated the
willingness to pay (as additional council tax) to bury a busy road, with different alternatives for
the amenities placed on the release land (also generating values of place quality i a method
that complements those presented in Section 3.5).

Revealed preference methods have also been used in several academic studies. For example,
Kang and Cervero (2009) and Lee and Sohn (2014) estimated the impact of projects to bury
roads and railways on house prices and Kawamura and Mahajan (2005) estimated the
associations between motorised traffic volumes and house prices.

The cost of severance can also be estimated by accounting its wider impacts. For example,
we can forecast the effects of severance on the number of suppressed walking trips and then
monetise the resulting health impacts (Saelensminde 2004).

What are the main issues in measuring and valuing this impact?

There are some conceptual issues in the measurement of community severance, as this
impact might be regarded by some of the affected people as a benefit, not a cost. In fact, it is
possible that transport infrastructure defines borders separating different communities that do
not wish to be connected.

In practice, it is difficult to estimate the impact of barriers on the number of walking trips, as it
depends on trip purpose and spati al context (Ais

Exi sting methods to measure severance capture a
the perception of the impact change over time, as people and land uses adapt to the presence
of infrastructure or traffic.

Finally, there is still little evidence on severance to cyclists and on the magnitude and value of

fabsoluteo barriers (i.e. tr aosse@pioalimitednuiberaobt r uct u
places, such as motorways and railways).
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