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Safety and reliability

417 Personal security will improve, reflecting tram design elements (CCTV and help points at all
stops and vehicles) and designed access arrangements aimed at enhancing security. The
planned high use of inspectors on vehicles will also assist this objective.

418 Trams will improve the overall reliability of public transport, as they generally benefit from
greater segregation from general traffic and priority at junctions, and present an opportunity to
significantly reduce the variability of dwell time at stops compared to a bus-only public
transport service. In the absence of trams, a significantly increased number of bus vehicles
would be required on the main Phase 1a corridor on Princes Street and Leith Walk to cope
with forecast increased passenger demand. Despite continuing implementation of a wide
range of bus priority measures, buses remain vulnerable to the effects of increasing
congestion across the city.

419 The current method employed to maintain bus services despite the negative influences of
increasing congestion is that LB review and update the operating timetables on a regular
basis, flexing them as necessary and inserting additional buses to achieve bus frequency. An
important issue in reflecting prevailing traffic operating conditions is to consider the
implications of the natural variability in the levels of queues and delay that are experienced
across the city on a day to day basis. In practice, journey times vary, so the timetables
reflect an average journey time, in order to achieve a high level of reliability.

4.20 Research has shown that unreliability of journey time is particularly off-putting to public
transport passengers. One piece of research, for example, suggests that the standard
distribution of journey time (a measure of variability) was as off-putting to passengers, per
minute, as 1.3 minutes of additional average journey time (Table 8.14, The Demand for Public
Transport: a practical guide, TRL Report TRL593, TRL, 2004).

4.21 Over the past decade, CEC and LB have worked in tandem through a process of operational
management interventions and improved bus priority measures at key locations, in order to
maintain timetable and, thus, service delivery. It is commendable that it has been possible to
steadily keep up with the changing demands for travel against the context that available road
capacity has not markedly changed, and that road traffic volumes across the city have been
on the rise over time. It is unlikely that the types of intervention that have worked in the past
can indefinitely be sustained into the future.

4.22 It is envisaged that in a ‘no tram’ world, in order to meet passenger demand, it would be
necessary to increase the number of buses along the tram operating corridor by more than
30% by 2031. This, in turn, would be likely to be commensurate with adjacent growth in
highway traffic.

423 Despite increased priority, segregation and effective operational management, the
introduction of higher frequency services to tackle the level of patronage growth alongside
growth in other road traffic, allied with increased levels of bus queuing and passenger
boarding and alighting times at critical stops would inevitably lead to deteriorating journey
times and reliability.

4.24 The mechanisms at play leading to the possibility of a reduction in bus service reliability
include:
e Greater demand => higher bus loads;
e Greater demand => increased other road traffic;
¢ Higher bus loads => longer journey times (due to dwell times);
¢ Higher bus loads => larger vehicles => even higher bus loads;
¢ High bus loads => Increased service frequency;
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Increased service frequency => Increased queing of buses at stops => Longer journey

times;

¢ Increased service frequency => lower bus loads;

¢ Lower bus loads => shorter journey times (due to dwell times);

¢ Increased service frequency => increase bus / bus interaction;

¢ Increase bus / bus interaction => increased journey times and decreased reliability;

¢ Increased other road traffic (including additional buses) => increased bus / traffic
interaction;

¢ Increased bus / traffic interaction => increased journey times and decreased reliability;

¢ Increased priority and segregation => reduced bus / traffic interaction; and

¢ Reduced bus / traffic interaction => reduced journey times and increased reliability.

4.25 Clearly this is a complex system, which can be influenced heavily by external measures
(segregation / priority and management intervention). Therefore, it is not straightforward to
predict the deterioration of bus journey times without detailed operational understanding and
a clear view of what is feasible in terms of bus priority and segregation. With existing peak
period traffic congestion and relatively high bus service frequencies already in place,
significant future increases in bus provision would be likely to need supportive segregation
and priority measures, which would impact adversely on road capacity for other traffic.

Accessibility and social inclusion

4.26 An integrated, efficient, accessible and high quality public transport system is vital to
promoting economic growth in the local community and to improving its performance and
competitiveness. Phase 1a of the tram will achieve this by increasing the number of people
with access to the public transport network and with access to employment opportunities at
the new development areas in Leith Docks and in the west of the city at Edinburgh Park, the
Gyle and the airport. Phase 1b will similarly support the redevelopment at Granton (see
section 13).

4.27 Phase 1a of the tram scheme improves accessibility to identified key trip attractions and
destinations from a substantial portion of Edinburgh e.g.:
e George Street / Frederick Street junction — representing the city centre (employment,
shopping, leisure and access to Waverley rail station with integration with bus and rail);

¢ Haymarket rail station (integration, interchange with bus and rail);
¢ Leith Ocean Terminal (leisure / shopping / employment);
e Edinburgh Airport (employment, transport interchange); and
e Gyle Centre / Edinburgh Park (shopping / employment).
4.28 Mapping of the levels of economic deprivation, employment levels and levels of educational

attainment show a considerable variance across the city. A number of trends are evident,
which make it possible to identify a range of pockets and corridors which are less affluent
than others. Zones around Leith Walk, as well as around Saughton and Balgreen in the west,
have been identified as areas where socio-economic status is considerably lower than
surrounding areas. Employment, income levels and car ownership tend to be comparatively
low in these areas.

4.29 Direct connection to the city centre and other employment areas, which will be facilitated by
Phase 1a of the tram, will undoubtedly improve the situation for these areas. Despite the high
levels of car ownership at the city wide level, pockets of low car ownership exist, broadly
correlated to areas of high population density. The tram will offer an attractive service to those
areas, with Phase 1a servicing Newhaven, Leith and Leith Walk, as well as Haymarket and
Gorgie near the city centre and Saughton and Balgreen in the west.

4.30 The design of tram vehicles and tram stops will ensure that the trams and tram stops are fully
accessible by people with mobility impairments, those travelling with small children and the
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elderly. For these groups, and notwithstanding continuing improvements in access for people
with mobility impairments on LB, there is a relative advantage for trams in terms of design
specifications, ride-quality and reliable accessibility for a significant section of Edinburgh’s
population. Where the distance between tram stops presents a challenge to accessibility, the
service integration patterns with buses have been designed to maximise the continuing
accessibility of Lothian Buses for these groups.

Transport and land use integration

4.31 Phase 1a of the tram will connect the residential developments at Leith Docks with the city
centre, West Edinburgh and the airport. The city centre and West Edinburgh represent the
second and fourth largest concentrations, respectively, of employment in Scotland and West
Edinburgh and, in particular, are forecast to grow considerably. At the core of this growth is
the West Edinburgh Planning Framework area, south of the airport and identified by the
Scottish Government as a national growth point. Phase 1a of the tram will be core
infrastructure for this development area; without investment in new transport, it is unlikely that
this major national opportunity can be realised. The tram will be particularly vital in responding
to the expected growth in travel demand arising from the development. Without this
development, major greenfield and greenbelt releases would be required. This not only has
planning implications, but would result in a settlement pattern that would be more difficult to
serve by public transport.

4.32 In the absence of the tram, the new development underway in North Edinburgh may
contribute significantly more to city wide congestion as a direct result of the failure to integrate
land use and transport policies. It is also possible that the new development will be diverted to
less sustainable locations with less potential for effective transport integration.

4.33 The introduction of tram will provide an opportunity to significantly improve integration
between transport modes. The major advantage here is that integration can be planned
before the start of services. This is much more effective than trying to achieve integration
between already established services. The interchange at Haymarket, and close proximity to
Waverley Station and Edinburgh Park Station, mean integration with heavy rail will be
effective. These interlinking services, along with the proposed frequency of the service,
means tram will afford easier access to employment and service areas. The tram will also
facilitate enhanced integration between public transport and travel by air by serving Edinburgh
Airport. The integration of the bus, rail, air and the tram services to and from the airport will
mean considerable improvement for the travelling public. This could lead to demand for
additional feeder services to the main network, thus further benefits in terms of integrated
public transport usage and inclusion.

4.34 A detailed description of the planned integration of service patterns between tram and buses
is provided in section 9.

4.35 The tram will enhance the opportunity to make journeys on the public transport network
through bus-tram service integration plans and ticketing arrangements, reflecting specifically
designed stops and interchange facilities for effective integration with the bus and rail
networks. This is most notable at:
¢ Edinburgh Airport;
¢ \Waverley, Haymarket and Edinburgh Park rail stations;

e The foot of Leith Walk, St Andrews bus station, and the bus hubs at Ocean Terminal and
the Gyle Shopping Centre; and
¢ Expanded Park and Ride at Ingliston and, potentially, other locations.

4.36 A fuller analysis of the existing and potential opportunities for transport interchange is
provided in section 5.

4.37 In relation to land-use policy and proposal integration, Phase 1a of the tram integrates
positively with land-use policies and proposals as detailed in:
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¢ National Policy — National Planning Framework (NPF) and Scottish Planning Policy
(SPP17);

¢ Regional Policy — Developing SESTRANS RTS and Edinburgh and Lothians Structure
Plan 2015; and

e Local Policy — Edinburgh local plans and associated development proposals, most
notably Leith Docks Western Harbour development and Haymarket-airport including
Edinburgh Park / Gyle.

Patronage and mode shift

Phase 1a of the tram will permit further development while limiting additional congestion on
key urban routes. The tram has the potential to reduce traffic congestion by encouraging
drivers to use the tram instead of their car. As other tram schemes in the UK have shown,
there is greater potential for modal shift from car to tram than to buses, or guided buses. This
is especially so if the tram is in operation before new development is constructed and travel
patterns have been established. Modal shift from car is a key objective of the LTS and RTS
as it will help to relieve the problems of traffic congestion that are experienced in the city and
the wider region. Modal shift is fundamental to achieving the environmental, sustainability,
health and traffic aspirations of the tram.

Extensive work was undertaken at DFBC stage to build new demand forecasting models to
predict use of the tram and the impact upon use of other transport: bus, rail and car. Annual
demand for Phase 1a is predicted to be 10.9m tram passengers in 2011 assuming that 75%
of modelled demand occurs in the first year. This rises to 25.5m in 2031 in the absence of
EARL. This growth is predicated on a forecast of substantial growth in the total travel market,
as well as the additional predicted commercial and housing development as a result of the
scheme. Between 2005 and 2031, demand for journeys by car in the city is forecast to
increase by 37% (1.2% p.a.) and demand for journeys by public transport is forecast to
increase by 61% (1.8% p.a.).

The introduction of the tram is forecast to generate a sizeable shift from car to public
transport, with the biggest impacts in areas directly served by the tram. However, the
proportion of people moving to public transport in the wider Edinburgh area is limited by the
fact that Phase 1a of the tram has a limited influence in other areas of the city.

Table 4.2 presents the forecast mode shift from the introduction of Phase 1a of the tram. The
data is for all trips into, out of and within Edinburgh in the daily morning (AM) peak from 0700-
0900, the inter-peak (IP) from 1000-1200, and an annualised total. Figures are provided for
forecast years 2011 and 2031. The shift to public transport, in terms of mode share
percentage points, is in keeping with what would normally be anticipated for such a scheme in
the context of an entire car travel market for the city, including those areas outside the market
for Phase 1a of the tram.

Table 4.2. Mode shift to public transport with Phase 1a of tram.

2011 Without tram With tram Difference
AM peak 471% 47.9% 0.9%
Inter-peak 24.8% 25.4% 0.6%
All 32.5% 33.2% 0.7%
2031 Without tram With tram Difference
AM peak 50.5% 51.9% 1.4%
Inter-peak 27.9% 29.0% 1.1%
All 36.0% 37.3% 1.2%

The impact of the tram on mode shift is proportionately higher in areas that it will directly
serve and where it is appropriate to anticipate achieving mode shift. Figure 4.1 presents the
forecast percentage point change in mode share by area of trip origin for the AM peak period
in 2031 with the full Phase 1 scheme implemented.
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Figure 4.1. Geographical change in public transport usage with Phase 1 of tram (2031).
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From Figure 4.1 it is apparent that changes in mode share of up to 10% from car to public
transport will be generated for trips from certain areas directly served by the tram. Areas
exhibiting mode shift of greater than 5% (encompassing significant areas of development and
growth which otherwise would be associated with higher levels of car travel) include:

e Leith / Newhaven;

Craigleith;

Roseburn;

Sighthill; and

Edinburgh Airport.

Tram patronage and revenue, in the context of overall TEL patronage revenue, and the
analysis of risks thereto is summarised in section 9.

Abstraction from buses to the Phase 1a tram is predicted to be 8.3m passengers in 2011,
rising to 17.8m by 2031. About 21% of tram patronage (2.3m) is attracted as new public
transport patronage in 2011, rising to 26% (6.7m) in 2031. This proportion of tram patronage
new to the public transport market is significant and in keeping with that achieved on
successful tram schemes such as Croydon Tramlink, Nottingham and Dublin.

The sources of demand for Phase 1a of the tram are set out in Table 4.3. The increasing
share from car is consistent with the higher congestion levels and hence attractiveness of
tram expected and forecast in the later year.

Table 4.3. Sources of Phase 1a tram patronage.

Millions of passengers 2011 2031
From bus 8.3 17.8
From rail 0.3 1.0
From cars or new generated trips 2.3 6.7
Total Phase 1a tram patronage 10.9 25.5
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Economic activity and locational impacts (EALI)

4.47 The key EALI impacts of introducing Phase 1 of the tram are projected to be:

¢ Employment development: In 2011, more than 22,500 m° of employment development
is anticipated to be advanced as a result of Phase 1a of the tram. This rises to more than
an additional 48,900 m? by 2015 and 52,800 m? by 2020, as the development pipeline
catches up in the “without tram” scenario.

¢ Residential development: The construction and occupation of more than 900 additional
residential units are anticipated to be advanced as a result of Phase 1 by 2011, rising to
5,250 by 2015 and 5,600 by 2020. The majority of these (4,500 by 2015 and 3,800 by
2020) would be in Granton and therefore, dependent to a great extent on Phase 1b. Post
2020, the development pipeline recovers in the “without tram" scenario, resulting in a net
gain of 2,800 units with tram.

¢ Employment generation: More than 590 jobs, in present value terms, are expected to
be generated or brought forward by the development impact of Phase 1a of the tram,
after allowing for displacement of jobs elsewhere in Scotland.

4.48 It should be recognised that the full benefit arising from the EALI analysis is incumbent
primarily upon the promulgation of the planned developments in North Edinburgh. The timing
of these developments may be dependent on the implementation of Phases 1a and 1b of the
tram up to the assumed development horizon of 2020.

4.49 It should also be noted that a substantial proportion of the capital investment will be spent in
Scotland, encompassing utility works, land purchase, civil engineering works and professional
services.

Benefits and costs to Government (TEE analysis)

4.50 As required by STAG, the economic welfare impacts of delivering Phase 1 and Phase 1a only
of the tram were assessed as part of a Transport Economic Efficiency (TEE) assessment.
The appraisal provides a review of what users are willing to pay in order to use the tram line;
the financial impact on private sector transport providers; and impacts arising from land use or
other impacts of the tram line.

4.51 Both Phase 1 and Phase 1a of the tram project were appraised against a ‘reference case’ as
well as a conventional ‘do minimum’. The ‘reference case’ sensibly reflects the traffic
management and bus policies that would be necessary to cater for travel demand growth,
should the tram scheme not be implemented. This includes, for example, the closing of
Shandwick Place to through traffic (private cars), both with and without the tram, as well as
priority signalling for buses at major junctions. The appraisal against the ‘reference case’
contained in the DFBC assumed that the Edinburgh Airport Rail Link (EARL) was developed
as planned both with and without the tram, reflecting wider transport planning in Scotland. As
part of that work, the scenario excluding EARL was also prepared as one of the sensitivity
tests contained in the Risk and Revenue report which was submitted as Appendix Il of the
DFBC. The rationale for the reference case rather than a conventional do minimum is further
explained at 4.56 below.

4.52 The benefits and costs of Phase 1a of tram, appraised against the ‘reference case’ and
calculated over a 60-year period in accordance with STAG requirements, are summarised in
Table 4.4.
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