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Evaluation of Larkhall-Milngavie Rail Link
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1. EXECUTIVE SUMMARY

1.1

1.2.

1.3.

1.4.

1.5.

1.6.

SYSTRA were commissioned by Transport Scotland in March 2014 to
undertake an evaluation of the Larkhall — Milngavie railway project and to
provide recommendations for improvement of the draft Rail Evaluation
Guidance.

The evaluation found that the project has been a success in terms of standard
Transport Economic Efficiency (TEE) measures with the project’s benefits
outweighing its costs. This is primarily due to higher than expected demand.
However, there is only limited evidence to support the success of the project’s
wider objectives.

To conduct the evaluation, data was gathered and analysed to provide an
evidence base to establish the extent to which the project has met its original
objectives and the five Scottish Transport Appraisal Guidance (STAG) criteria.

The six project objectives were:

Project Objective 1: to reconnect Larkhall to the rail network to allow the
introduction of a half-hourly service;

Project Objective 2: to double the frequency of services between Hamilton
and central Glasgow and between Milngavie and central Glasgow to four
trains per hour,

Project Objective 3: to remove an operational bottleneck on the North
Suburban line;

Project Objective 4: to increase the attractiveness of Larkhall and Kelvindale
and the surrounding areas for inward investment and land development;

Project Objective 5: to offer social inclusion benefits for residents; and
Project Objective 6: to encourage a modal shift towards public transport.

To establish an evidence base, a variety of techniques were employed, using
a combination of primary and secondary research including:

e a User Survey of rail passengers to understand their characteristics and
the impacts of the project on their travel behaviour;

e a Business Survey to understand the impact of the project on local
businesses;

e accessibility analysis to assess how public transport journey times have
changed since the completion of the project; and

e secondary data sources to establish actual station demand and revenue,
and examine trends in local socio-economic indicators such as population
and employment.

The first three operational objectives have all been achieved. For the
remaining three, in the absence of quantitative targets, it was more difficult
judge the extent to which they have been achieved. There was evidence from
the two surveys undertaken and the accessibility analysis that positive
contributions have been made towards social inclusion benefits and a modal
shift towards public transport (objectives 5 and 6), particularly in Larkhall.



1.7.

1.8.

1.9.

1.10.

For objective 4, whilst there was some evidence from the User Survey to
suggest that Larkhall and Kelvindale have become more attractive places to
live and work, there was limited evidence of inward investment, land
development for commercial purposes and Wider Economic Benefits (WEBS)
from the Business Survey. Examination of local socio-economic indicators
also showed there was no conclusive evidence to suggest that the Larkhall —
Milngavie project has had a significant or measurable wider economic or social
impact, other than data to support an increase in home building in the Larkhall
area. It is however acknowledged that these are long-term impacts and may
yet still materialise.

In terms of utilisation, the project has been a success with actual passenger
demand exceeding forecasts. For example, in 2012/13, actual passenger
demand at the four new stations was 26% higher than forecast. Reasons for
the difference were explored. It is thought that exogenous drivers of rail
demand in general such as increasing employment in city centres and car dis-
benefits such as congestion, parking constraints and high fuel prices, as well
as population being higher than forecast have been key factors. Other factors
may include not accounting for the inclusion of Park & Ride facilities and the
method by which demand abstraction from other stations was modelled.

The project’s original Benefit Cost Ratio (BCR) was 0.66, indicating that the
project’'s monetised benefits would not outweigh its costs (although it was
acknowledged that the project would bring other non-monetised benefits such
as regeneration impacts which would make the project value for money).
Owing to changes in appraisal methodology since the original BCR was
calculated and the availability of actual values to replace some of the forecast
values, the BCR was recalculated. The new value was calculated as 2.77
which is significantly higher than the original appraisal value and indicates that
the project has delivered value for money. Even when reverting to the original
appraisal assumptions, the project’s benefits still outweigh its costs with a
BCR of 1.83.

Drawing from the learning points encountered whilst undertaking this
evaluation study, a number of recommendations for the improvement of the
draft Rail Evaluation Guidance have been made. The key recommendations
are to:

e develop ‘SMART’ project objectives which can be effectively and
continuously monitored post-project completion;

e conduct the Process Evaluation soon after project completion;

¢ identify the data required to effectively appraise, monitor and evaluate the
project including the use of surveys to better understand the characteristics
and behaviour of users and potential users both before and after project
completion;

e ensure data collection is an on-going exercise rather than a task that is
only considered as part of the Outcome Evaluation;

e consider innovative survey design including the use of new technology and
social media to ensure a more targeted yet cost-effective survey approach;

e ensure all project documentation is comprehensively archived and safe-
guarded to make sure the relevant and correct information is readily
accessible which will aid the future monitoring of the project;

e ensure all demand modelling assumptions made and outputs prepared at
the appraisal stage are comprehensively documented; and



e undertake sensitivity tests using a range of economic conditions when
preparing demand forecasts to reflect the inherent uncertainty in
forecasting.



2. INTRODUCTION

Larkhall — Milngavie Railway Project Overview

Summary

2.1. The Larkhall — Milngavie railway project opened in December 2005 and
comprised two engineering schemes:

e re-instatement of 4.7km of track from the junction near Hamilton to a new
station at Larkhall with two additional stations at Merryton and
Chatelherault; and

e a 1.6km extension of the Northern Suburban line from Maryhill to
Anniesland, with a new station at Kelvindale.

2.2. As well as the line re-instatements and station re-openings, two significant
service enhancements to the Glasgow suburban rail network were
implemented:

e enhanced service frequency on the Milngavie branch from 2 to 4 trains per
hour; and

e enhanced service frequency on the Newton — Hamilton line from 2 to 4
trains per hour.

2.3. A map showing the route is shown below
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Figure 1 Larkhall — Milngavie Rail Project



Background

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

The original Larkhall station opened in the early 1900s and connected the
South Lanarkshire town to the suburban Glasgow rail network. However, the
line to Larkhall was withdrawn in 1965 on the recommendation of the
Beeching Report.

The idea of re-opening the Larkhall line was first raised in the mid-1980s and
in 1992, Strathclyde Regional Council (SRC) carried out a major review of its
transport strategy. The outcome was a number of proposals to enhance local
transport, one of which was the Larkhall — Milngavie railway project. This
would involve the reconstruction of the Larkhall line, as well as the second
stage of reconstruction on the Northern Suburban Line between Maryhill and
Anniesland. These changes were complemented by a range of changes to
the timetable (predominantly service frequency improvements) providing
enhanced services to many areas, from Milngavie in the north and to Larkhall
in the south.

In 1994, British Rail, on behalf of SRC, submitted and obtained the necessary
Parliamentary powers to acquire land for the project. This was followed by a
review in 1996 by the Strathclyde Passenger Transport Authority (now the
Strathclyde Partnership for Transport, SPT) which confirmed the Larkhall —
Milngavie project as a necessary and appropriate development of the heavy
rail network to meet the public transport needs of the area.

Appraisal and analysis of the project by SPT between 1998 and 2000
included:

e the original Outline Business Case’;

e areappraisal in line with the New Approach to Appraisal (NATA)
framework?;

e an appraisal of the wider economic and land-use impacts®; and

e an economic cost-benefit analysis using the Strathclyde Integrated
Transport Model (SITM)*.

The cost-benefit analysis indicated a BCR of 0.66, with the majority of benefits
coming from journey time benefits. However, significant non-quantifiable
benefits such as regeneration of Larkhall and increasing access to education
and job opportunities were considered more than sufficient to offset the deficit
in the appraisal which included only monetised benefits.

Work on the Larkhall — Milngavie project began in 2004 and was completed in
2005 at a cost of £35 million.

Project Objectives

2.10. Prior to the completion of the project in 2005, Larkhall, with a population of

over 15,000°, was one of the largest settlements in the Glasgow conurbation
that was not linked to the Strathclyde rail network.

! Larkhall to Milngavie PPP Project Outline Business Case 1998/99 — SPT, October 1998

? Larkhall to Milngavie PPP Project: Reappraisal of Investment Case 1999/00 — SPT, July 2000

® Wider Impacts of the Larkhall — Milngavie Project — David Simmonds Consultancy, October 2000
* Modelling Report: Larkhall/Milngavie Rail Project — SPT, November 2000

® 2001 Census
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2.11.

2.12.

2.13.

Traditionally a mining and textiles area, many of Larkhall’s industrial factories
had closed in the 1980s resulting in high unemployment. The Larkhall —
Milngavie project was therefore seen as a key catalyst in facilitating economic
regeneration of Larkhall and other areas along the line, and link local
communities to jobs, education and training opportunities.

Although the project targets were not explicitly defined at the outset, the
implicit objectives can be summarised broadly as:

Project Objective 1: reconnect Larkhall to the rail network to allow the
introduction of a half-hourly service;

Project Objective 2: double the frequency of services between Hamilton and
central Glasgow and between Milngavie and central Glasgow to four trains per
hour;

Project Objective 3: remove an operational bottleneck on the North
Suburban line;

Project Objective 4: increase the attractiveness of Larkhall and Kelvindale
and the surrounding areas for inward investment and land development;

Project Objective 5: offer social inclusion benefits for residents; and
Project Objective 6: encourage a modal shift towards public transport.

The first three can be considered as ‘outputs’ which enable the remaining
‘outcome’ objectives.

Evaluation of Project to Date

2.14.

The following evaluations of the Larkhall — Milngavie project have been
conducted to date:

e a ‘Lessons Learned’ or ‘Process Evaluation’® examined how well the project
was implemented through interviews with key personnel involved in the
project and concluded that the project had been a success but a number
of improvements were identified;

e actual demand for three of the new stations (Larkhall, Chatelherault and
Merryton) was examined to determine how different it was from the original
forecasts and, if so, the potential reasons behind the differences’.

Evaluation Study Objectives

2.15.

2.16.

SYSTRA were commissioned by Transport Scotland in March 2014 to
undertake an evaluation of the Larkhall — Milngavie railway project.

The main objectives of the evaluation were:

e to undertake a Stage 2 Outcome Evaluation of the Larkhall — Milngavie
project; and

® Strathclyde Partnership for Transport: Larkhall Milngavie Railway Project: Lessons Learned Report —
The Nichols Group, November 2008

’ Station Usage and Demand Forecasts for Newly Opened Railway Lines and Stations — DfT/
Transport Scotland, September 2011 http://www.transportscotland.gov.uk/report/new-stations-study-

3677
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e to review the draft Rail Evaluation Guidance drawn up by Transport
Scotland Analytical Services.

Outcome Evaluation

2.17.

2.18.

2.19.

A Stage 2 Outcome Evaluation is conducted on a project that has been in
existence for a sufficient period to enable a comprehensive examination to be
undertaken of actual performance against identified targets. It differs from a
Stage 1 Outcome Evaluation which is conducted at an early stage in the life of
a project and provides a high-level, early indication of performance.

The Stage 2 Outcome Evaluation conducted as part of this evaluation study
included:

e an assessment of the extent to which the project has met its objectives
(section 2.12), the expected non-quantified benefits and the five Scottish
Transport Appraisal Guidance (STAG) criteria;

e an assessment of the Wider Economic Benefits (WEBS) generated by the
project including agglomeration and productivity benefits, and improved
labour supply; and

e a comparison of outturn costs and benefits to determine whether the
project has offered value for money through a recalculation of the project’s
Benefit to Cost Ratio (BCR).

Additionally, the information and findings that would have been useful from the
Process Evaluation and Stage 1 Outcome Evaluation (had one been carried
out) were considered.

Rail Evaluation Guidance

2.20.

2.21.

Transport Scotland Analytical Services have produced draft guidance on the
evaluation of major rail projects in Scotland. As part of this evaluation study,
the draft guidance was reviewed and recommendations for improvements
proposed in light of the Outcome Evaluation.

The outputs from the evaluation will be used to inform how Transport Scotland
plans, appraises, delivers and evaluates future rail projects.

Report Structure

2.22.

The structure of the report is as follows:

e Chapter 3 presents the findings from the Process Evaluation;

e Chapter 4 provides an overview of the Outcome Evaluation methodology;

e Chapter 5 discusses the extent to which the project’s objectives have been
met;

e Chapter 6 assesses the extent to which the project has satisfied the five
STAG criteria;

e Chapter 7 discusses the impacts of the project on the wider economy by
examining a number of socio-economic indicators such as population and
the housing market;

e Chapter 8 discusses the extent to which the project has generated WEBS;

e Chapter 9 reviews the actual station demand against what was forecast
and provides potential reasons for any differences;

12



e Chapter 10 presents the recalculation of the project's BCR to assess
whether the project has offered value for money; and

e Chapter 11 presents recommendations for the improvement and
development of the draft Rail Evaluation Guidance in light of the findings of
this evaluation study.

13



3. PROCESS EVALUATION

Overview

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

Under STAG guidelines, the Process Evaluation is concerned with how well a
project was implemented. Its aim is to establish which aspects of the project
went well and which could have been improved upon. The lessons learned
from the Process Evaluation can then be used both to improve the current
project to ensure it runs more successfully going forward and to inform the
implementation of future projects.

For the Larkhall — Milngavie railway project, the current guidance was not in
place at the time the Process Evaluation should have taken place. In 2008
however, a Lessons Learned exercise®, effectively a Process Evaluation, was
conducted by the Nichols Group. This involved a review of the project’s
implementation and identified successes, issues and challenges. This was
achieved through interviews with the key project personnel from the project
delivery partners and stakeholders: Scottish Executive, SPT, Network Rail,
Carillion Rail, ScotRail and South Lanarkshire Council.

The report noted that on the whole the implementation of the project was a
success:

e the project was delivered on time;

e outturn cost was within 3% of the planned budget;

e the adverse impacts on train performance during implementation was less
than anticipated; and

e passenger demand has exceeded forecasts.

However, a number of issues were identified which led to a set of
comprehensive recommendations.

For this evaluation study, the objective was not to repeat these
recommendations. Instead, the process involved a review of those findings
and providing supplementary insight into the key project issues through further
interviews with personnel involved in the project. Interviews were conducted
with:

Network Rail;

SPT;

Transport Scotland; and
South Lanarkshire Council.

ScotRail were also contacted but decided there was no-one remaining within
their team who had been sufficiently involved in the project to contribute (the
Franchise Manager at the time of the project had since retired). It is noted
however that ScotRail contributed to the 2008 Lessons Learned exercise.

Interviews were conducted in person, over the phone or by completion of a
guestionnaire, with the aim being to establish:

e what had worked well during the project?;
¢ what had worked less well?;

® Larkhall Milngavie Railway Project — Lesson Learned Report, 24 November 2008
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e Wwhat were the key project issues?;

e if the project were to be repeated, how might the delivery process be
improved or refined?; and

e are any of the lessons learned from the Larkhall — Milngavie project already
being put into practice?.

3.8. The findings from the first interview conducted with Network Rail generated a
number key themes around which to structure subsequent interviews:

e Project Team & Project Management;
e Project Objectives & Strategy;

e Stakeholder Management;

¢ Risk Management; and

e Change Control.

3.9. In general, the themes discussed and issues raised were consistent with the
previous Lessons Learned report. This chapter should be read in conjunction
with that report.

Project Team & Project Management

3.10. Network Rail project managed the infrastructure works and appointed their
own team to undertake this role. ScotRail project managed the operational
elements. SPT had overall programme management responsibilities for the
two workstreams.

3.11. Feedback from some respondents suggests there was a lack of clarity of
project and programme management responsibilities, and that reporting lines
were not sufficiently defined. It is also unclear whether Project Management
Plans were prepared and maintained to ensure the project was well-executed,
monitored and controlled.

3.12. During the implementation, no project office involving the three key
organisations (SPT, ScotRail and Network Rail) from which to co-ordinate the
project existed. Network Rail did have their own project office which provided
the project manager and supporting staff. Feedback from interviews suggests
that this separation of key personnel reduced the potential for collaborative
working and led to slow resolution of issues.

At the outset, project and programme management responsibilities
and reporting lines should be clearly defined. Consideration should be
given as to which organisation is best placed to manage the delivery of
the project, in particular in managing the risks associated in delivering
rail projects.

Project Management Plans should be created and maintained to
ensure that the project is well executed, monitored and controlled.

A multi-organisational project office should be established to house
key personnel and facilitate collaborative working.
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Project Objectives & Strategy

3.13.

3.14.

As noted in section 2.12, quantitative project objectives or success criteria
were not defined at the outset, and little consideration was given to how the
project’s benefits would be monitored and reported.

Feedback suggests that efforts at a senior level were too focussed on time
and budget rather than project outcomes, and that the focus on the outcomes
was dominated by the engineering and infrastructure aspects, rather than on
the desired train service and operational outputs. In effect, the engineering
works ‘took over’ and the purpose of the project (i.e. the delivery of a robust
and resilient train service was a secondary consideration).

The project strategy should be clearly defined at the outset, with
guantitative project objectives and key success criteria set. As well as
delivering the project on time and budget, there should be focus on
ensuring that the desired project outcomes are achieved.

Project strategy and objectives should have the buy-in from all project
stakeholders.

Stakeholder Management

3.15.

3.16.

3.17.

Although no formal stakeholder management plan was developed, the main
stakeholders were identified and legal agreements were put in place.

However, issues were encountered when the new stations were handed over
from Network Rail to ScotRail and South Lanarkshire Council refused to
accept the re-fettled road bridges from Network Rail.

Feedback suggests that this was caused by failure to meet stakeholders’
expectations, rather than quality control issues. Neither ScotRail nor South
Lanarkshire Council were sufficiently engaged at an early enough stage, so
their sight of initial designs was limited. Furthermore, there was no
representation from ScotRail and South Lanarkshire Council at a Project
Board level and so there was no opportunity to influence the project outcomes.

A formal stakeholder management plan should be in place with
stakeholders engaged in the process and their input sought from
project inception onwards in order to minimise the acceptance risk at a
later stage in the project.

Risk Management

3.18.

A risk management plan was developed and was perceived as being generally
well-managed. However, a key issue raised by Network Rail was that of risk
ownership. It is widely agreed that too much risk was placed under Carillion’s
responsibility who were not in a position to effectively manage the risk when it
materialised (e.g. relocation of key utilities). This was exacerbated by a lack of
an implementation agreement between Network Rail and SPT which could
have reduced the risk to Carillion prior to them being engaged.
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Allocation of project risks should be carefully considered with a
greater emphasis on risk-sharing and ensuring the party accepting the
risk is best placed to manage it.

A more comprehensive risk assessment should be undertaken to
better pre-empt risks in particular those relating to public utilities,
ground condition and mining issues which can create major
engineering problems.

Change Control

3.19.

3.20.

Although there were no major changes to the basic scope of the infrastructure
project, it is evident that change requests could have been better managed
and was one of the major issues throughout the project.

Feedback suggests that Network Rail were given little flexibility to vary the
contract with Carillion. Any changes required SPT’s prior agreement and often
required the implications of the change to be comprehensively costed. This
frequently caused delays and impacted the smooth delivery of the project.

To avoid project delays, a less onerous and restrictive change control
process should be considered with a higher change threshold set so
that only changes having major cost and time implications require
detailed scrutiny.

Conclusions

3.21.

3.22.

3.23.

The evidence gathered from the Lessons Learned exercise conducted in 2008
and the supplementary interviews carried out for this evaluation suggests that
on the whole the delivery of the Larkhall — Milngavie project was a success.

It is also noted that the Larkhall-Milngavie project was the largest rail
infrastructure implemented in Scotland for over 30 years and so few of the
personnel involved had experience of delivering such a large-scale project.
Taking this into account, the success of the project is even more
commendable.

From the interviews conducted during this evaluation, there were however a
number of learning points which should be borne in mind on future ralil
investment projects including:
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3.24.

3.25.

project and programme management responsibilities, and reporting
lines should be more clearly defined,;

collaborative working should be promoted, perhaps facilitated by a
multi-organisational central project office;

project strategy, objectives and success criteria should be better
defined with the buy-in of all stakeholders;

formal engagement with stakeholders from the project outset;

major risks should be more carefully considered and risk-sharing
mechanisms adopted; and

a less onerous change control process should be established to
ensure the delivery of the scheme is not unnecessarily delayed.

It was also noted that several of these learning points are already being put
into practice. For example:

on the Borders rail project, Network Rail are now adopting a more
transparent and shared approach to risk assessment which has ensured
better price certainty; and

in direct response to the issues experienced on the Larkhall — Milngavie
project, there was greater expenditure on mining remediation works on the
Stirling — Alloa — Kincardine, Airdrie to Bathgate and Borders rail projects.
Whilst this meant greater upfront costs, it mitigated the risk of higher costs
and project delays at a later stage in the project.

A further recommendation relates to the timing of the Process Evaluation. The
current guidance was not in place at the time of the Larkhall — Milngavie
project was conducted on completion in 2005 so no Process Evaluation was
conducted following project completion. By the time the 2008 Lessons
Learned exercise was conducted, it was inevitable that some project
personnel had moved organisations and were unavailable to participate.
Additionally, much of the project documentation had been archived and was
difficult to obtain. This highlights the need for the Process Evaluation to be
conducted soon after project completion. This will ensure that the key
individuals involved in delivering the project are still available to provide their
input and that all issues encountered can be easily recalled and recorded.

To ensure all evidence is captured and that the relevant personnel and
still available to participate, the Process Evaluation should be conducted
as soon as possible after project completion and ideally within six
months.
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4. OUTCOME EVALUATION

Overview

4.1.

4.2.

4.3.

4.4.

Transport Scotland's guidance explains that 'an Outcome Evaluation should
be conducted once the project has been in existence for a sufficient period to
enable an examination to be undertaken of actual performance against
identified targets'.

To conduct the Outcome Evaluation, the project objectives (section 2.12) were
considered in turn and an assessment made as to the extent they have been
achieved (see chapter 5). Performance against STAG criteria was also
assessed (see chapter 6).

Additionally, the project was assessed in terms of the extent to which it
generated additional wider benefits including the impact on the local economy
and WEBs. These non-quantifiable benefits were considered, in SPT's view,
to be more than sufficient to offset the deficit in the monetised appraisal.
These are discussed in chapters 7 and 8.

The Outcome Evaluation methodology is discussed below.

Data Sources

4.5.

4.6.

To conduct the Outcome Evaluation, data was gathered and analysed to
provide an evidence base to establish:

e before and after service levels at all affected stations (not just newly
opened stations);

e impacts on the improved attractiveness of Larkhall and Kelvindale,
including newly-attracted investment and development;

e improvements in accessibility, particularly for areas with low social
inclusion;

e rail users’ travel behaviour before and after;

e observed modal shift (e.g. whether rail users are now making fewer car
journeys and, if so, the outturn reduction in vehicle kilometres and
accidents).

To achieve this, a variety of techniques were employed, using a combination
of primary and secondary research.

Primary Data — User Survey

4.7.

4.8.

It was felt that the most effective way to determine change in travel behaviour
was to carry out an online survey with passengers to understand their travel
patterns before and after the rail project’s opening.

The User Survey is discussed in detail in Appendix A.

Primary Data — Business Survey

4.9.

To understand how the station re-openings and service frequency
improvements impacted the performance of local businesses by improving
accessibility and access to the labour market, an online survey of local
businesses was undertaken.
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4.10. The Business Survey is discussed in detail in Appendix B.

Secondary Data

4.11. Several secondary data sources were used to inform the evaluation as shown
in Table 1.

Table 1 Secondary Data Sources

Data Source Evaluation Application

Office for Rail . .
Station Demand Regulation (ORR) Establish actual station demand (see

National Rail portal Chapter 9 and 10)

LENNON rail ticket | Establish actual station revenue (see
database Chapter 10)

General Register
Office for Scotland

Station Revenue

Population

Key Benefits Claimants
Jobseeker’s Allowance Assess impact of project on local socio-

Claimants SCQmSh economic indicators (Chapter 7)
. Neighbourhood
House Prices .
Statistics
House Sales

House Building

Accessibility Analysis

4.12. TRACC - a multi-modal transport accessibility tool — was used to assess how
public transport journey times have changed since the completion of the
project. The outputs from this assessment are presented in chapter 5.

Determining Attribution

4.13. As noted in the draft Rail Evaluation Guidance, it is imperative that any
evaluation is able to attribute any change to the transport intervention. In
doing so for this evaluation, the following areas were considered.

Counterfactual

4.14. The counterfactual is what would have happened in the absence of the project
and can assist in determining the extent to which the project was responsible
for any change in behaviour.

4.15. Establishing the counter-factual for this project was challenging given no
baseline information was gathered such as user surveys to establish travel
behaviour before the project was completed. Instead, in the User Survey
(Appendix A) conducted for this evaluation, to deduce how respondents would
have travelled before 2005:

e users of the four new stations (Larkhall, Merryton, Chatelherault and
Kelvindale) were asked how they would travel in the future if rail was not
available from their nearest station; and

e users of other stations which benefited from a frequency improvement
were asked how they would travel in the future if the current train service
frequency was reduced.

4.16. This information was then used to deduce the level of generated demand and
the level of demand abstraction from other modes.
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Control Group

4.17.

4.18.

For station demand, to isolate the net impact of the project, the counterfactual
was established by assuming that growth at impacted stations would have
been as per actual growth at stations within a control group. The control group
selected was a group of stations that were not impacted by the project, but are
within the same locality such that economic factors that influence rail demand
are otherwise similar. This is discussed in more detail in chapter 9.

For the impact on the wider economy (chapter 7), data for the project study
area was again compared against various control groups to help understand
whether any impacts that have occurred locally within the project area have
been directly due to the station re-openings and frequency improvements. As
data for such impacts is typically at a more aggregate level (usually by unitary
authority), it was more challenging to select control groups against which the
only key differentiating factor has been the Larkhall-Milngavie project. While
the approach in this context is not perfect, it is regarded as reasonable within
the principle of proportionality emphasised in STAG.

Spatial Assessment

4.19.

4.20.

Due to the localised impacts of the Larkhall — Milngavie project, results of the
Outcome Evaluation are typically presented by the different areas affected by
the project. For example, the results of the User Survey are presented
according to the four separate project components (section 13.17) to evaluate
the localised impacts of the scheme and the impacts of the new station
openings. For the impact on the wider economy (chapter 7), results are
typically presented at a unitary authority level (South Lanarkshire, East
Dunbartonshire and Glasgow) or, if the data were sufficiently disaggregated, at
a settlement level (Larkhall, Hamilton, Milngavie).

Although the focus is on local or intra-area impacts, where possible, inter-area
or ‘two-way street’ effects are also assessed to evaluate the success of the
project in opening up scope for new economic interactions between different
regions. For example, the re-opening of Larkhall station may have benefited
local residents by increasing their access to employment opportunities but it
may also have benefited businesses beyond Larkhall as people are
increasingly spending their money in non-local locations due to the improved
transport links.
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5. ASSESSEMENT AGAINST PROJECT OBJECTIVES

Overview

5.1.

5.2.

One of the key evaluation study objectives is to provide a comprehensive
assessment of the extent to which the project has met its objectives.

This chapter assesses each objective in turn. For project objectives 1 to 3,
assessment was based simply on the current service specification. For project
objectives 4 to 6, assessment was achieved primarily through analysis of the
User Survey and Business Survey results. Additionally, project objective 5
was informed through the TRACC accessibility analysis.

Project Objective 1

5.3.

5.4.

Project objective 1 was ‘to reconnect Larkhall to the rail network to allow
the introduction of a half hourly service’.

Passenger services began serving Larkhall again from 12th December 2005,
as well as the two new stations at Merryton and Chatelherault. Trains now run
every 30 minutes to Glasgow Central throughout the day from Monday to
Saturday. An hourly service operates on Sunday.

The objective to reconnect Larkhall to the rail network has been fully
achieved with a half-hourly service now running from the town to
central Glasgow throughout the day.

Project Objective 2

5.5.

5.6.

5.7.

Project objective 2 was ‘to double the frequency of services between
Milngavie and central Glasgow and between Hamilton and central
Glasgow’.

Since the re-opening of the Larkhall line in December 2005, there has been a
doubling in the frequency of services from typically two to four trains per hour
between Hamilton and central Glasgow throughout the day from Monday to
Saturday. The Sunday service frequency is typically three trains per hour.

Similarly, there has been a doubling in the frequency of services from typically
two to four trains per hour between Milngavie and central Glasgow throughout
the day from Monday to Saturday. A half-hourly service runs on Sunday.

The objective to double the frequency of services between Hamilton
and central Glasgow and between Milngavie and central Glasgow has
been fully achieved with at least a four trains per hour service
operating on each branch throughout the day.

Project Objective 3

5.8.

Project objective 3 was ‘to remove an operational bottleneck on the North
Suburban Line’.
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5.9.

5.10.

Before the extension of the North Suburban line from Maryhill to Anniesland,
Maryhill Line services had to run empty to Knightswood North Junction (near
Westerton) to reverse before returning to Queen Street.

Since the reinstatement of the line, this bottleneck has been removed; Maryhill
line services now run into Anniesland (via the new station at Kelvindale) before
returning to Queen Street. The extension has also freed up capacity for the
extra trains serving the new line to Larkhall to run through Westerton and
onwards to Milngavie.

The objective to remove an operational bottleneck on the North
Suburban Line has been fully achieved.

Project Objective 4

5.11.

5.12.

Project objective 4 was ‘to increase the attractiveness of Larkhall and
Kelvindale and the surrounding areas for inward investment and land
development’.

To assess the extent to which this objective has been met, information on land
development for residential or business purposes was obtained. The
responses from the User Survey were also analysed to determine whether the
rail improvements have influenced respondents’ decisions to move home
and/or change jobs, as well as impacted on local spending habits. The
Business Survey responses were used to assess whether the rail project had
been a factor in a firm’s decision to relocate to or open a new branch in the
area.

Land Development Evidence

5.13.

5.14.

Regarding land development for residential purposes, information from South
Lanarkshire Council suggests that the reopening of the three Larkhall stations
has led to an increase in house building and has contributed to the area being
classed a Community Growth Area — this is discussed in more detail in
Chapter 7. In total, 1,800 new homes in the Larkhall area are expected to be
built, representing a significant investment in housing infrastructure in the
area.

There is little evidence of land development for business or industrial purposes
in Larkhall or Kelvindale. Data from South Lanarkshire Council suggests that
there has been no significant industrial developments in Larkhall since 2005,
with the exception of a new NHS distribution warehouse.

User and Business Survey Results

5.15.

5.16.

The User Survey results are presented for Scheme 1 (Hamilton — Larkhall Re-
opening) and Scheme 2 (Maryhill — Anniesland Re-opening) in Table 49 and
Table 50 respectively in Appendix C.

There is evidence from the survey to suggest that reconnecting the stretch of
line from Larkhall to Hamilton to the rail network has had an impact on making
the Larkhall area a more attractive place to live (Table 49). For example, the
survey data indicates that the rail improvements have influenced residents’
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5.17.

5.18.

5.19.

decisions to move to Larkhall and that there is a perception that property
prices have increased as a result of the new stations.

The impact of reopening Kelvindale station has also been beneficial (Table 50)
but it has been more limited compared to Larkhall, perhaps because this
involved just the re-opening of just one station rather than re-connecting an
entire branch. Nevertheless, the survey evidence suggests that the scheme
has made some contribution to retaining/attracting residents to the area.

There appears to have been limited impact of increased spending in local
businesses. Although over half of respondents living in the Larkhall area and
a third of respondents living in the Kelvindale area claim to spend more money
as a result of the rail project, the majority stated this was in non-local locations
such as central Glasgow. These residents have therefore benefitted by having
a greater choice of leisure and shopping locations. Non-local businesses will
also have benefitted through increase in trade (although local businesses may
have seen some loss). This is an example of an inter-area or ‘two-way street’
impact in which the rail project has enhanced economic interactions between
two areas.

In the Business Survey, businesses that had opened a new branch or
relocated to either Larkhall or Kelvindale since the completion of the Larkhall —
Milngavie project were asked whether the rail improvements had influenced
their decision. Only one of the two survey respondents who had moved to
Larkhall since 2005 (there were none to Kelvindale) stated the rail project as a
factor in their decision. This is in line with the data from South Lanarkshire
Council and suggests that there is insufficient evidence to conclude whether
the project has increased inward investment and land development for
business purposes.

In the Larkhall area, there is evidence that the rail project has led to
land being developed for residential purposes and it is thought to have
been a factor in the area being classed as a Community Growth Area
which will in time lead to a significant increase in new housing in the
area.

The User Survey results suggests that the project has made some
contribution to the objective by making these places more attractive
places to live.

Although there is no evidence of significant new business investments
in the areas impacted by the rail project, these are long-term decisions
and could take many years to materialise and so the full benefits of the
rail project may yet to be realised.

Project Objective 5

5.20.

5.21.

Project objective 5 was ‘to offer social inclusion benefits for residents’.

To assess whether this objective has been met, the extent to which the rail
improvements have promoted social inclusion by connecting people to
employment opportunities, social networks, education and leisure activities,
thus allowing disadvantaged people access to opportunities that most people
take for granted was assessed.
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User Survey Results — Journey Purpose

5.22.

5.23.

User Survey respondents’ journey purpose and destination were analysed to
assess whether the Larkhall — Milngavie project has provided a valuable link to
employment, education and leisure opportunities.

Weighted according to frequency of travel information, respondents’ journey
purpose by origin station is shown Table 2. Of all journeys (n=309), 64% were
for commuting (including access to higher/further education), 26% for leisure
and 10% for business. As shown in Table 2 below, these proportions are
broadly similar to the national average pattern of travel demand purposes.

Table 2 Analysis of weighted Journey Purpose by Origin Station

Scheme Commuter Business Leisure
1 Hamlllton —_Larkhall 61% 9% 31%
reopening (n=182)

2: Maryhill —

Anniesland reopening 52% 16% 32%
(n=36)

3: Enhanced

frequency Newton — 80% 6% 14%
Hamilton (n=64)

4: Enhanced

frequency Milngavie 55% 16% 29%
branch (n=27)

g”:;%zg’ondems 64% 10% 26%
Scotland average’® 59% 11% 30%
5.24. The distribution of purposes shows that passengers on the Larkhall —

Milngavie line use it to access a range of opportunities and facilities in the
surrounding areas. In particular, the new stations have provided a valuable
link to employment and education with 61% of those surveyed on the
reopened Larkhall section and 52% on the reopened Maryhill — Anniesland
section using it for commuter purposes including access to education and
training.

User Survey Results — Availability of Public Transport

5.25.

5.26.

5.27.

One of the key criteria in achieving social inclusion is improving the availability
of public transport, ensuring that is within easy reach of where people live and
preferably within walking distance so that those who do not drive and/or who
are infirm are not disadvantaged.

The User Survey data was assessed to determine how the reopening of
Larkhall, Merryton, Chatelherault and Kelvindale stations has made public
transport more available by calculating how much nearer the new stations are
‘as the crow flies’ to a respondent’s home address than the nearest station
before 2005. It is important to note that actual distances travelled by walking
or driving will be slightly higher than the ‘crow fly’ distances reported here.

Prior to the reopening of Scheme 1 (Hamilton — Larkhall), the nearest station
for those residents now using Larkhall, Merryton or Chatelherault would most
likely have been Hamilton Central. The median® ‘crow fly’ distance from

° National Rail Travel Survey — Overview Report, December 2010
1% The median was used rather than mean to avoid distortion by outlying values
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respondents’ homes to Hamilton Central is 6.4km (n=77). The home location
of these 77 respondents is illustrated in Figure 2.

5.28. The median distance from respondents’ homes to their nearest station is now
just 0.7km (see Figure 2 for details) and hence these stations are now within
easy walking distance for the majority of respondents living in these area.

5.29. As aresult, walking is the station access mode for 63% of journeys made from
these three stations, with just 23% of trips driving to the station and a further
4% travelling to the station as a car passenger.
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Figure 2 Previous vs Current Nearest Station Locations — Larkhall Residents

5.30. For Scheme 2 (Maryhill — Anniesland reopening), the nearest pre-2005 station
for Kelvindale residents would most likely have been either Maryhill or
Anniesland. The pre-2005 median®® ‘crow fly’ distance from respondents’
homes to their closest station (either Maryhill or Anniesland) is 0.64km (n=10).
The median distance from respondents’ homes to Kelvindale is now just
0.36km (see Figure 3 for details). Whilst this is less than the step-change
seen in the Larkhall area, the reopening of the station has still nearly halved
the median distance from the Kelvindale respondents’ homes to their nearest
railway station, with the improvement in actual rather than “crow fly” distances
likely to be greater given the canal and road layout.
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Figure 3 Previous vs Current Nearest Station Locations — Kelvindale Residents

Accessibility Analysis

5.31. To demonstrate how public transport journey times have changed as a result
of the Larkhall — Milngavie project, accessibility analysis was undertaken to
assess the impact on journey times between the Larkhall and Hamilton areas
and Glasgow Central Station.

5.32. The analysis was undertaken using TRACC, a multi-modal transport
accessibility software tool. This is designed to generate travel times by public
transport and highway modes to give accurate journey times from many
origins to many destinations in one calculation.

5.33. Table 3 lists the input data sources that were used in the analysis.

Table 3 Accessibility Analysis Data Sources

Data Description Source
- Postcode .
Origins . OS Code Point Open
centroids
o Gl
Destination asgow . Geo-coded manually
Central Station
National
. Public
Public Transport Transport Data | November 2014 NPTDR download
Network .
Repository
(NPTDR) data
. 2011 Census 2011 Census day estimates of usually resident
Population . )
Population population by postcode
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5.34.

5.35.

5.36.

5.37.

The public transport (rail, bus and coach) journey time from each postcode
centroid within the Larkhall and Hamilton areas" to Glasgow Central station
was calculated. Glasgow Central station was chosen as a proxy for access to
central Glasgow employment, education and leisure opportunities.

Two calculations were performed during the morning peak period (07:00-
10:00). The first produced the minimum journey time from each postcode
centroid to Glasgow Central Station with the Larkhall-Milngavie extension in
place, while the second performed the same calculation without it.

For each calculation, the minimum journey times produced consist of in-
vehicle time and walk times to, from and between stations and stops. In
addition, time penalties*® were applied in order to reflect the change in
frequency of services as a result of the Larkhall-Milngavie extension.

The differences between the two estimated journey times to central Glasgow
calculations were used to estimate the change in public transport journey
times (see Figure 4 for details).

\ ; ‘| Reduction in Minimum Public Transport Journey
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"'\« result of the Larkhall Extension |«
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Figure 4 Reduction in Minimum Public Transport Journey Times

5.38.

As expected, the largest reductions are in the Larkhall area which benefitted
from the three new stations and removed the need for passengers to travel to
Hamilton to access rail. Here, the journey times to Glasgow Central by public
transport have reduced typically by between 10 and 20 minutes. For
postcodes within the immediate vicinity of Merryton and Larkhall stations, the
reduction is in excess of 20 minutes. Unsurprisingly, the reduction in the
Hamilton area is less (typically between 0 and 10 minutes) as the two
Hamilton stations benefited merely from the service frequency enhancements.

" postcodes beginning ML3 and ML9
2 Time penalties based on Non-London Urban PDFH v5.1 frequency penalties
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5.39. Table 4 shows the impact of the reduced public transport journey times by
proportion of population in the areas assessed. This shows that for 60% of the
population in this area, public transport journey times to Glasgow Central have
reduced by at least 10 minutes.

Table 4 Reduction in Public Transport Journey Times by Larkhall/Hamilton Population

PT Journey Time to

Glasgow Central 0 <5 5-10 10-15 15-20 >20
Reduction

Population 27,822 1,819 4,229 41,308 5,580 2,153
Percentage 34% 2% 5% 50% 7% 3%

5.40. The rail project has therefore reduced public transport journey times to

Glasgow Central for the majority of the Larkhall and Hamilton population. This

will have promoted social inclusion for local residents, particularly those

5.41.

without a car, and made employment, education and leisure opportunities
more accessible.

A separate accessibility was not undertaken for Kelvindale as it is likely the
impact will have been less considering the proximity of the existing stations
(Anniesland and Maryhill) before the new station was opened. It is expected
though that public transport journey times from Kelvindale will also have been
reduced, but to a lesser extent than from Larkhall and Hamilton.

The survey data suggests that the project has contributed to the
objective ‘Offer social inclusion benefits to residents’ by:

promoting access to a range of opportunities and facilities in the
surrounding areas, in particular employment and education
opportunities with 64% of respondents using the line for
commuting purposes;

improving the availability of public transport through the re-
opening of stations. This is particularly true for Larkhall
residents where the nearest station is now within walking
distance for the majority of residents, whereas previously their
nearest station was over 6km away on average and therefore
only accessible by car or bus; and

providing a reduction in public transport journey times therefore
promoting accessibility to employment, education and leisure
opportunities and promoting social inclusion.

Project Objective 6

5.42. Project objective 6 was ‘to encourage a modal shift towards public
transport’.

5.43.

To assess whether this objective has been met, User Survey respondents
were asked questions to understand how changes to rail services since
completion of the Larkhall-Milngavie rail project have affected their travel

behaviour.

Respondents were also asked whether the rail improvements

have influenced their car ownership.
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User Survey Results — Use of Rail

5.44.

In general, the Larkhall — Milngavie project appears to have increased users’
frequency of rail use over the last 5 years, with 50% of respondents using rail
much more than in 2009 (Table 5). Unsurprisingly, the greatest change has
been on the Hamilton-Larkhall line which was reconnected to the network;
here 66% of respondents reported using rail ‘much more’ than in 2009. There
has also been an increase in rail usage from the stations where there has
been a frequency improvement (schemes 3 and 4).

Table 5 Rail Usage compared to 2009 by Scheme

Rail Usage Compared to 2009

Scheme Much Little came Little Much

More More Less Less
1: Hamlllton — Larkhall 66% 11% 1206 5% 6%
reopening (n=82)
2: Maryhill — Anniesland 39 31 3104 ) )
reopening (n=15) 0 ° °
3: Enhanced frequency o o o o 0
Newton — Hamilton (n=34) 21% 12% 52% 6% 3%
4: Enhanced frequency o o o o 0
Milngavie branch (n=12) 25% 8% 25% 8% 33%
All respondents (n=143) 50% 14% 25% 4% 6%

5.45.

5.46.

For the two schemes involving the reopening of new stations (Scheme 1 and
2), nearly all respondents who have travelled to or from these stations stated
that the station re-openings have affected their travel plans (94% for those
whose home station is Larkhall, Merryton or Chatelherault, and 91% for those
whose home station is Kelvindale).

Respondents were also asked how many more rail trips they make as a result
of the new stations. The responses are summarised in Table 6. For those
travelling to/from Larkhall, Merryton and Chatelherault, 28% reported using the
new station(s) 5 or more times a week, with a further 26% using them at least
once a week. At Kelvindale, half of those travelling to/from the station
reported using it at least 5 times a week. This indicates the new stations are
being used on regular basis (e.g. for commuting).

Table 6 Number of Additional Rail Trips by Scheme

Number of Additional Trips
Scheme 5or 5+ 3-4/ 1-2/ Less than None
/Week week week 1/week
1 Hamlllton —_Larkhall 28% 13% 13% 42% 3%
reopening (n=82)
2: Maryhlll - énnlesland 50% 2506 17% 8% 0%
reopening (h=15)

5.47. Whilst a proportion of these trips will have been generated (i.e. the trip would

not previously have been made), it is a likely that some of these trips have
been abstracted from car. The level of car abstraction is analysed below.

User Survey Results — Level of Abstraction from Other Modes

5.48. To deduce how the User Survey respondents would have travelled in the

absence of the project (i.e. the counterfactual), they were asked how they
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would travel for their most frequent journeys under the following
circumstances:

e users of the four new stations (Larkhall, Merryton, Chatelherault and
Kelvindale) were asked how they would travel in the future if rail was not
available from their nearest station; and

e users of other stations which benefitted from a frequency improvement
were asked how they would travel in the future if the current train service
frequency was reduced.

5.49. In general, the project appears to have encouraged greater use of public
transport, with the most significant impact being from the re-opening of the
Hamilton — Larkhall railway line (Scheme 1).

5.50. For those journeys by rail to or from the three re-opened stations (n=201)
relating to Scheme 1 (Larkhall, Merryton and Chatelherault), 43% of journeys
would be made by car if the three new stations were unavailable. A further
26% would be made by bus and 5% as a car passenger. The remaining
journeys would either not be made at all (13%), the respondent would travel to
a different location to board the train (e.g. Hamilton (8%)) or the respondent
was not sure how they would travel (4%).

5.51. Figure 5 below shows the breakdown of these journeys by Commuting (n=65)
and Other (n=136). This suggests that the proportion switching to car (driver
and passenger) would be higher for commuting journeys than for other journey
purposes (55% for commuting compared to 44% for other), though sample
sizes are small and this difference is not statistically significant at the 95%
confidence level.

204 u Travel by another mode -
Car driver

m Travel by another mode -
Bus

= Travel by another mode -
Car passenger

= Would travel to different
station to access rail

m Stop making these trips

= Don't know
Commuting Other

Figure 5 Journey Mode without Larkhall — Milngavie Railway Project (Scheme 1:
Larkhall — Hamilton)

5.52. For the other scheme involving the re-opening of a station (Scheme 2:
Reopening of the Maryhill — Anniesland railway line; n=36), nearly two-thirds of
journeys would be made by other modes if the station was not available
(Figure 6). 36% would be made by bus perhaps reflecting the good bus
network in the area®® and/or lower levels of local car ownership. Due to the

13 Analysis of bus services in Kelvindale suggests that the bus offers a more direct service into
Glasgow than rail which is via Maryhill which may explain the high bus abstraction.
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small sample size for this scheme, results are presented combined for all
journey purposes.

® Travel by another mode
- Car driver

u Travel by another mode
- Bus

u Travel by another mode
- Pedal Cycle

Travel by another mode
- Walk

® Would travel to different
station to access rail

= Stop making these trips

= Don't know

Figure 6 Journey Mode without Larkhall — Milngavie Railway Project (Scheme 2:
Maryhill — Anniesland)

5.53. For the schemes involving a frequency enhancement rather than station re-
opening, the shift to other modes would unsurprisingly be a lot lower:

e Scheme 3 — Enhanced frequency of service on the Newton — Hamilton line;
n=74 (Figure 7):

o over two-thirds of journeys made by rail to/from Hamilton Central,
Hamilton West and Blantyre would still be made by rail if the
frequency was lower, although 20% would be made by rail less
frequently;

o 9% of journeys would be made by other modes (split between car
and bus).

= Still make this journey by rail

m Still make this journey by rail
but less frequently

m Travel by another mode - Car
passenger

® Travel by another mode - Bus
= Would travel to different
station to access rail

= Stop making these trips

= Don't know

Figure 7 Journey Mode if Reduced Rail Frequency (Scheme 3: Newton — Hamilton)

e Scheme 4 — Enhanced frequency of service on the Milngavie branch; n=34
(Figure 8)

o over 60% of journeys made by rail to/from Milngavie, Hillfoot,
Bearsden and Westerton would still be made by rail if the frequency
was lower;

o 24% of journeys would be made by other modes (split between car
and bus).
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Still make this journey by rail

| Still make this journey by rail
but less frequently

m Travel by another mode - Car
driver

m Travel by another mode - Bus
56%

® Would travel to different
station to access rail

= Stop making these trips

Figure 8 Journey Mode if Reduced Rail Frequency (Scheme 4: Milngavie Branch)

5.54.

The results presented above indicate stated preference (i.e. what respondents
would do in the future), rather than revealed preference (i.e. what they actually
did when the rail improvements were implemented in 2005). However, for the
purposes of this exercise, it was reasonable to assume that they are
equivalent. The results were therefore used to deduce the levels of
abstraction from other modes so for example, for Scheme 1 a 75% abstraction
rate is implied (43% car driver, 27% bus and 5% car passenger).

Impact on Car Ownership

5.55.

5.56.

User Survey respondents were also asked whether the changes to local ralil
services have impacted the number of vehicles owned in their household as a
result of the rail improvements (Table 7). Overall, the majority (87%, n=143)
stated that there had been no impact. There is some variation by scheme
(with respondents allocated to scheme according to their home station),
perhaps reflecting the different nature of the four scheme components.

The number of respondents reporting a reduction in household vehicles
consistently outweighs those reporting an increase so, from the User Survey
results, it appears that there has been a small net decrease in household car
ownership as a result of the rail improvements.

Table 7 Impact on Car Ownership by Scheme

Scheme Reduction in Increase in Household No Change in
Household Cars/Vans Car/Vans Household Cars/Vans

1: Re-opening of the

Hamilton — Larkhall 11% 4% 82%

railway line (n=82)

2: Re-opening of the

Maryhill — Anniesland 13% 7% 80%

railway line (n=15)
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3: Enhanced
frequency of service
on the Newton —
Hamilton line (n=34)

12% - 88%

4: Enhanced
frequency of service
on the Milngavie
branch (n=12)

9% - 91%

All respondents 10% 2% 87%

The survey data suggests that the project has contributed to the
objective ‘encourage a mode shift towards public transport’:

e evidence suggests that there has been an abstraction of trips
from car and bus, with the impact most pronounced in the
Larkhall area where approximately half of journeys made to or
from the three re-opened stations would be made by car if it were
no longer possible to access rail at the three new stations; and

e there is also evidence of a small net decrease in car ownership
as aresult of the rail improvements.

Conclusions

5.57. In the absence of ‘SMART’ objectives* or any quantified targets, it is difficult
to conclude whether the project as a whole has been a success in terms of
boosting public transport patronage or alleviating local transport issues.
Nevertheless, the results from the User Survey and Business Survey indicate
that the project has made a positive contribution to five of its objectives.

5.58. The findings from the User Survey show that respondents believe that the re-
opening of the four stations at Larkhall, Chatelherault, Merryton and Kelvindale
has made these areas more attractive as places to live and improved access
to employment opportunities. In the long term, this may attract inward
investment through the creation of new homes and jobs. Although there was
no evidence from the Business Survey of sustained inward investment and
land development, these are long-term decisions and could take many years
to materialise and so the full benefits of the rail project may yet to be realised.

5.59. The User Survey data also suggests that the re-opening of the four stations
and the frequency improvements on the rest of the line have improved the
availability of public transport which can promote social inclusion by
connecting people to employment opportunities, social networks, education
and leisure activities. This is most evident for Larkhall residents where the
nearest station is now within walking distance for the majority of residents,
whereas previously their nearest station was over 6km away on average and
therefore only accessible by car or bus.

5.60. Finally, there is evidence from the survey findings that the rail improvements
have encouraged a mode shift towards public transport which has likely
resulted in abstraction of trips from road vehicles as well as a small net
decrease in car ownership.

14 *SMART’ objectives are discussed in section 11.4
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6. ASSESSMENT AGAINST STAG CRITERIA

Overview

6.1.

6.2.

6.3.

6.4.

This chapter assesses whether the Larkhall — Milngavie railway project
satisfies the five STAG criteria:

Environment;

Safety;

Economy;

Integration; and

Accessibility and Social Inclusion.

The ‘Economy’ criterion has already been assessed through the project-
specific objective ‘to increase the attractiveness of Larkhall and Kelvindale and
the surrounding areas for inward investment and land development’ (chapter
5). Itis also assessed further through the extent to which the project has
impacted the wider economy (chapter 7) and created WEBs (chapter 8) as
well as the recalculation of the BCR (chapter 10). No further analysis was
therefore undertaken.

Similarly, the ‘Accessibility and Social Inclusion’ criterion has already been
assessed through the project specific objective ‘to offer social inclusion
benefits for residents’ (chapter 5) so no further analysis was undertaken.

The remaining three criteria are discussed below.

Environment

6.5.

6.6.

6.7.

6.8.

As discussed in chapter 5, there is evidence from the User Survey of a modal
shift from car to rail, as well as a minor net decrease in car ownership resulting
from the Larkhall — Milngavie rail improvements. This is likely to have led to a
decrease in the number of car trips and therefore a reduction in greenhouse
gas emissions.

Based on the National Transport Model’s assumption that each additional rail
passenger kilometre travelled results in a 0.26km reduction in car vehicle
kilometres (as trips previously made by car switch to rail)*®, this will have
resulted in a decrease in carbon dioxide (CO) emissions from road traffic of
approximately 750 tonnes per annum®®. Additionally, there will have been an
unguantified reduction in the emission of the main traffic-related air quality
pollutants (NOx and small particulate matter).

However, this will have been offset by the emissions related to the increase in
rail kilometres operated due to the service frequency improvements and the
new stations served.

The increase in rail kilometres operated is estimated to be approximately
360,000 km per annum*’ which will have generated nearly 1,000 tonnes of
additional CO, per annum?®.

!> Change in car km calculated as per Table 53

'® Based on 129g CO, equivalent emissions per passenger km for the average petrol car in 2013
gCarbon Account for Transport No. 5: 2013/14 Edition, Transport Scotland)

" Based on analysis of the 2004 and current Larkhall — Milngavie timetables

35



6.9.

6.10.

6.11.

There has therefore been a small net increase in carbon dioxide emissions
(approximately 250 tonnes CO, per annum). This is because the increase in
emissions from the extra rail services is not sufficiently compensated by the
reduction in car emissions, even though rail is more efficient than car in terms
of CO, emissions per passenger kilometre travelled. This estimation excludes
the impact of any changes to bus services resulting from the rail scheme.

There is also likely to have been a slight increase in rail-related noise for those
living next to the reopened railway line. This will not have been offset by a
significant reduction in road traffic noise, since the change in total car traffic
will have been too small to create a perceptible reduction in traffic-related
noise.

The negative impacts on the landscape and existing habitats as a result of
constructing the new line and stations would have been minimal, since the line
follows an existing, abandoned route.

Overall, there is likely to have been a small net negative environmental
impact due to the Larkhall — Milngavie railway project, due to a minor
net increase in carbon emissions and additional rail-related noise
close to the reopened sections of track. These will have been partially
offset by a slight reduction in the emission of the main traffic-related
air quality pollutants in the relevant road corridors.

Safety

6.12.

6.13.

6.14.

The mode switch from car to rail as a result of the Larkhall — Milngavie project
may have led to a reduction in traffic on local roads within the area. This may
have led to a reduction in road-related accidents. However, fewer cars on the
road may have led to increased road speeds which could in turn have meant
more severe and/or an increased frequency of accidents.

To assess whether there has been a net reduction in accidents as a result of
the ralil project, Transport Scotland road accident statistics were assessed
before (2000 to 2004) and after (2005 to 2009 and 2010 to 2013) project
completion for roads that run close to the Larkhall — Milngavie railway line®®
and therefore those that are most likely to have experienced a reduction in
traffic volumes as a result of rail abstraction.

The statistics show that there was a 14% reduction in the total number of
accidents on roads close to the Larkhall — Milngavie railway line between
2000/04 and 2005/09, and a 35% reduction between 2000/04 and 2010/13.
However, similar rates of accident reduction were also observed on roads in
the Glasgow City Council area (17% and 41% respectively) and the
differences between the two were not found to be statistically significant!™.
The decrease in accidents seen for the roads examined therefore cannot be
attributed directly to the Larkhall — Milngavie project. Instead, there are likely

'® Based on an average electricity consumption of 8.0kWh per unit km for Class 318 (3-car) and Class
320 (3-car) trains and 0.3406kg CO, emissions per kWh for an electric train in 2013 (STAG Technical
Database, Section 7)

1% Selected roads: M74 (J1 to J8); B7078 Larkhall — M74 (38); A72 Larkhall — Hamilton; A724 Hamilton
— Rutherglen; A81 Milngavie — Glasgow; A82 Anniesland — Glasgow; A739 Bearsden — Glasgow.

M At the 95% confidence level
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to be other factors involved such as improved road engineering, speed
reduction measures, weather and random variation. However, it should be
noted that although the figures presented are 4 or 5-year averages, as they
are relatively small numbers there will still be a degree of variation which can
be subject to relatively large fluctuations between periods just by chance.

Whilst there has been a reduction in casualties on the roads parallel to
the Larkhall — Milngavie railway line since project completion, a similar
reduction has also been observed at a regional level. The reduction
cannot be conclusively attributed to the project itself and instead is
more likely to be due to other factors.

Integration

Transport Integration

6.15.

6.16.

The re-opening of the Larkhall line has reconnected Larkhall to the suburban
rail network allowing direct services to central Glasgow without the need for
interchange.

(Table 8). To determine whether any reduction was directly attributable to the
rail project or just a general downward trend in road casualties, the statistics

were compared to a control group, namely the full Glasgow City Council area.

Table 8 Road Accident Statistics Before and After Project Completion

. 00/04 — 05/09 | 00/04 — 10/13

Area ?cmdent 2000-04; 2005-0% 2010-13 Difference Difference
ype average average average 4 % 4 %

Fatal 2 2 3 0 0% 1 50%

Selected Progect Serious 30 26 16 -4 | -13% -14 | -47%
Area Roads’ Slight 184 158 122 -26 | -14% -62 | -34%
Total 217 187 140 -30 | -14% -77 | -35%

Fatal 18 18 9 0 0% -9 | -50%

Glasgow City Serious 327 254 175 -73 | -22% -152 | -46%
Council Slight 1,777 1,482 1,071 -295 | -17% -706 | -40%
Total 2,121 1,755 1,254 -366 | -17% -867 | -41%

7 x
5-year average; *4-year average

6.17. The statistics show that there was a 14% reduction in the total number of
accidents on roads close to the Larkhall — Milngavie railway line between
2000/04 and 2005/09, and a 35% reduction between 2000/04 and 2010/13.
However, similar rates of accident reduction were also observed on roads in
the Glasgow City Council area (17% and 41% respectively) and the
differences between the two were not found to be statistically significant®.
The decrease in accidents seen for the roads examined therefore cannot be
attributed directly to the Larkhall — Milngavie project. Instead, there are likely
to be other factors involved such as improved road engineering, speed
reduction measures, weather and random variation. However, it should be
noted that although the figures presented are 4 or 5-year averages, as they
are relatively small numbers there will still be a degree of variation which can
be subject to relatively large fluctuations between periods just by chance.

20 At the 95% confidence level
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Whilst there has been a reduction in casualties on the roads parallel to
the Larkhall — Milngavie railway line since project completion, a similar
reduction has also been observed at a regional level. The reduction
cannot be conclusively attributed to the project itself and instead is
more likely to be due to other factors.

Integration

Transport Integration

6.18. The re-opening of the Larkhall line has reconnected Larkhall to the suburban
rail network allowing direct services to central Glasgow without the need for
interchange.

Land-Use Integration

6.19. There is so far little evidence that the Larkhall — Milngavie project has resulted
in significant land-use changes. This is discussed in more detail in chapter 8.

Policy Integration

6.20. The Larkhall — Milngavie project is consistent with wider Scottish policy, in
particular that of social inclusion as discussed in chapter 5.

On the basis of transport and policy integration, the Larkhall -
Milngavie railway project is consistent with the Integration criterion.

Conclusions

6.21. The evidence available suggests that Larkhall — Milngavie project has made a
positive contribution to the Integration criterion and, as discussed in chapter 5,
the Economy and Accessibility and Social Inclusion criteria. The evidence is
inconclusive as to whether there has been an impact on the Safety and the
Environment criteria.
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7. IMPACT ON WIDER ECONOMY

Overview

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

This chapter assesses the impact of the Larkhall — Milngavie railway project on
the wider economy. It considers a number of local socio-economic indicators:

e population;

e key benefits and Jobseeker’s Allowance claimants;
e house prices and house sales; and

e housing completions.

Identifying and isolating the impacts of a new transport scheme is a
challenging task as these indicators are typically influenced by a number of
factors simultaneously.

To assess whether the project has had an impact, it was therefore important to
understand the counterfactual as discussed in Chapter 4 (i.e. what would
these socio-economic indicators in the local area have been had the project
not been implemented).

A control group was therefore defined against which the areas impacted by the
Larkhall — Milngavie project were compared. Assuming economic conditions
are similar in the control group and the areas impacted by the project, the rail
project is then the key differentiating factor and may therefore explain any
differences between the indicators in the control group and the project area.
While the approach applied in this context is not perfect, it is regarded as
reasonable and within the principle of proportionality emphasised by STAG.

Due to the large geographical coverage of the Larkhall — Milngavie project (it
extends over three unitary authorities: Glasgow, East Dunbartonshire and
South Lanarkshire), the national average (i.e. Scotland as a whole) was
selected as the most appropriate control group.

Socio-economic data was sourced from the General Register Office for
Scotland and Scottish Neighbourhood Statistics. Data was taken from the
years immediately prior to the completion of the project in 2005 as well as from
2006 to the present to establish whether post-2005 trends were simply a
continuation of the pre-2005 trend or were impacted by the rail project.

Population

1.7.

7.8.

It is reasonable to assume a new railway line or improved rail frequency will,
over time, lead to an increase in the local population due to improved
accessibility (although this may take many years to materialise). There was
some evidence from the User Survey that people’s decision to move home
had been influenced by the rail improvements (see Table 49 and Table 50,
Appendix C). To assess this, the population since 2002 to the present from
the General Register Office for Scotland was analysed to identify whether
there has been any change in trends.

Figure 9 shows the indexed population in the three authorities impacted by the
rail project and the Scotland average. The total population change between
2002 and 2013 was lower in the three authorities impacted by the rail project
than the national average: -1.4% in East Dunbartonshire; 3.3% in Glasgow
and 4.2% in South Lanarkshire, compared to 5.4% in Scotland as a whole.
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The population in South Lanarkshire grew faster than the national average in
2003 and 2004 but this was prior to the new stations being built. In East
Dunbartonshire, the population declined each year until growing in 2012.
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Figure 9 Population Index (Unitary Authority Level), 2002 — 2013

7.9. Comparing the population change before (2002 to 2005) and after (2005 to
2013) the project was completed shows whilst there was a higher growth post-
completion in all three unitary authorities, this was also true of the control
group (i.e. Scotland as a whole) and so growth was likely due to other factors
rather than the rail project (Table 9).

Table 9 Population Change, 2002 - 2013

Region Population Change

2002 - 2005 2005 - 2013 2002 - 2013
East Dunbartonshire -1.3% -0.1% -1.4%
Glasgow 0.2% 3.1% 3.3%
South Lanarkshire 1.4% 2.8% 4.2%
Scotland 0.8% 4.6% 5.4%

7.10. Assessing the population of the individual settlements (data only available
from 2003 to 2012) impacted by the rail project reveals that despite South
Lanarkshire displaying sustained population growth from 2003 onwards,
Hamilton and Larkhall do not follow this trend (Figure 10). The population of
Hamilton increased slowly from 2003 until 2008, after which it grew
substantially, at a rate twice the national average. By 2012 its population was
10% higher than in 2003. In contrast, Larkhall, which benefited from the two
new stations in 2005 (Larkhall and Merryton), has shown a continuous
population decline since 2007; its population in 2012 was 4% lower than it was
in 2003.
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7.11. In East Dunbartonshire, whilst at the unitary authority level, the population
declined from 2003 to 2011, the population in Milngavie showed a marked
increase in 2007 and 2008 (Figure 11), which may have been partly in
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The evidence to link population growth to the Larkhall — Milngavie railway
project is inconclusive. The population change between 2005 and 2013 in the
three unitary authorities impacted by the project has actually been lower than
the national average since 2002.

In Larkhall, the main beneficiary of the project with two new stations, the
population has shown a consistent decline from 2007 onwards. However, as
evidenced in the User Survey the rail project may have contributed to
retaining or attracting residents to the area and therefore mitigated some of
the population decline.

Key Benefits & Jobseeker’s Allowance Claimants

7.12. Evidence from chapter 5 suggests the Larkhall — Milngavie project has
improved accessibility and increased employment opportunities. Additionally,
the impact of the new stations in Larkhall may have helped to promote more
local economic activity with the creation of new job opportunities.

7.13. To assess whether the rail project has had an impact on local employment
opportunities, the percentage of the working population claiming key benefits
and Jobseeker’'s Allowance since 2002 to the present from the Scottish
Neighbourhood Statistics was assessed to identify whether there has been
any change in trends.

7.14. Figure 12 shows the index of the percentage of working age population
claiming key benefits from 2002 to 2013 for the areas impacted by the rail
project and the control group. All areas show broadly the same trend in the
rate of decrease of claimants from 2003 to 2007 in line with the economic
growth experienced during this period. This was followed by an increase in
2008 and 2009 presumably as a result of the recession. Since 2010 there has
been a gradual decrease in line with the economic recovery.

7.15. As the 2006 to 2008 trend appears to be a continuation of the pre-2006 trend,
there does not appear to be any clear evidence that the Larkhall — Milngavie
project has had an impact on the number of key benefits claimants.
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7.16.

7.17.

The index of the percentage of working age population claiming Jobseeker’s
Allowance is shown in Figure 13. Although more volatile than the key benefits
claimants, there was an overall decrease in the percentage claiming
Jobseeker's Allowance between 2002 and 2007 across all areas after which
there was a marked increase in 2008 and 2009. Since 2009 there has been
little change in the percentage of claimants.

As per the key benéefit claimants, the trends in Jobseeker’s Allowance
observed appear to be in line with the macro-economic conditions rather than
the impact of the Larkhall — Milngavie project, with no noticeable difference
between the areas impacted by the improvements and the control group from
2006 onwards.
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There is no conclusive evidence to link the percentage of benefit claimants to

the Larkhall — Milngavie railway project. The changes observed since 2005
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are most likely as a result of the economic recession and subsequent
recovery rather than the impact of the rail improvements.

House Prices & House Sales

7.18. The User Survey suggested there was anecdotal evidence that residents close
to the new stations believed the Larkhall — Milngavie project had helped raise
house prices and influenced people’s decision to move (see Table 49 and
Table 50, Appendix C).

7.19. To assess whether the rail project has had an impact on house prices and the
number of house sales, data from 2002 to the present from the Scottish
Neighbourhood Statistics was analysed to determine whether there has been
any change in trends.

7.20. Figure 14 shows the index of median house prices from 2002 to 2012 for the
unitary authorities and settlements impacted by the rail project and the control
group. Across all areas including the control group, a similar trend is
observed. Between 2002 and 2007 a substantial increase was observed with
median prices increasing by a least 70% in all areas; in Glasgow and Scotland
as a whole, prices almost doubled. There was a notable increase of 22% in
Milngavie in 2006 which could perhaps be an immediate response to the rail
improvements. From 2008 however median prices have decreased, with
notable falls in Milngavie and Hamilton. In Larkhall, which has seen the
biggest improvement in connectivity, the decrease has been less and more in
line with the national trend.

7.21. The trend in median house prices is in line with the macro-economic
environment with prices falling in 2008 and 2009 in response to the recession.
Whilst there may have been some short-term localised impacts (e.g. in
Milngavie), the house price data in the areas impacted by the rail project
broadly follow the same trend as the control group. There is therefore no firm
evidence that the rail project has had an impact on house prices.
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7.22. Figure 15 shows the index of number of house sales from 2002 to 2012. The
areas impacted by the rail project typically follow the control group trend with
an increase up to 2007 (in line with house prices) followed by a significant fall
in 2008 and 2009. Since 2010, there has been a small recovery. There are
however some local variations, notably in Hamilton and Larkhall which had a
decrease in the number of home sales at the start of the period.

7.23. Given there are no significant differences with the control group, as per house
prices, there is no conclusive evidence that the rail project has had an impact
on the number of house sales. The changes observed are more likely in
response to the macro-economic conditions rather than local factors.
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Figure 15 Number of House Sales Index, 2002- 2012

The data does not provide a firm link between house prices or the number of
houses sold and the Larkhall — Milngavie railway project. The variations in
the housing market since 2005 are most likely in response to the period of
strong economic growth to 2007 followed by the recession in 2008 and 2009.

However, evidence from the User Survey suggests the rail project may have
had a small beneficial impact on the housing market with the perception that
the improvements have boosted house prices.

Housing Completions and New Developments

7.24. To assess whether the rail project has led to more housing being built, housing
completion data since 2003/4 to the present from the Scottish Neighbourhood
Statistics was assessed to determine whether there has been any change in
trends.

7.25. Figure 16 shows the index of housing completions from 2003/04 to 2013/14.
This shows that the number of completions in East Dunbartonshire has been
most volatile compared to South Lanarkshire, Glasgow and the national
average and in particular has shown a strong recovery since 2009/10.
However, given the relatively small number of homes built (typically between
100 and 300 per annum), this is unsurprising. In South Lanarkshire there was
an increase of over 300 completions between 2005/06 and 2006/07 which
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may have been in response to the opening of the new stations in the Larkhall
area. However, since 2006/07 there has been a broadly declining trend in
completions in South Lanarkshire and Glasgow, in line with the national

average.
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Figure 16 Number of Housing Completions Index, 2003/04 — 2013/14

7.26. To assess whether there was an impact on housing completions at a more
local level, data from South Lanarkshire Council was obtained regarding
private sector housing completions since 2005 in Larkhall and Ferniegair (the
settlement served by Chatelherault station) as shown in Figure 17. This
shows that the highest level of completions in Larkhall were in 2005 (63) and
2006 (45). This may in part have been in response to the opening of Larkhall
and Merryton stations in 2005. Since 2006, there has been a lower level of
activity in Larkhall but in Ferniegair there were nearly 150 completions
between 2008 and 2012; again the rail improvements may have been a factor.
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Figure 17 Number of Housing Completions in Larkhall and Ferniegair, 2005 — 2012

7.27. Further housing developments in Larkhall and Ferniegair are due with
construction work already started or planning consent given. This is primarily
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a result of the local area being classed as a Community Growth Area®. In
Larkhall, this is expected to deliver 1,500 new homes and in Ferniegair, 300
new homes are expected with 150 of these completed by 2020. South
Lanarkshire Council believe that the rail improvements were a key factor in
securing the growth area status and boosting the level of housing investment
in the area. The sites for new developments are considered as more
sustainable as a result of the new rail link and developers are more prepared
to invest as a result; it is unlikely the same scale of building would have been
seen without the existence of the rail link. In the long term, therefore, the
station re-openings have contributed to the building of new homes in Larkhall
and Ferniegair.

Conclusions

7.28. For most of the local economic indicators examined (population, benefit
claimants, house prices and house sales), there is no clear evidence to
suggest that the Larkhall — Milngavie project has had a significant or
measurable wider economic or social impact.

7.29. Comparing the indicators in the areas impacted by the rail project against the
control group showed that there was no significant variation between the two
suggesting that the impact of the rail improvements was minimal. In addition,
some of the positive trends observed such as population tend to have been
continuations of what was being experienced prior to the completion of the rail
project in 2005.

7.30. In the indicators where volatility was observed (e.g. the labour and housing
markets), the trends were in line with the economic growth experienced up to
2007 followed by the subsequent recession of 2008 and 2009 and finally
recovery from 2010 onwards. Although there may have been localised and
small-scale impacts due to the rail project, it is likely that, considering the
granularity of the data available, these have been masked by the prevailing
macro-economic conditions.

7.31. Housing completions is the one indicator examined where there is evidence to
support the positive impact of the rail improvements. The station re-openings
is thought to have been fundamental to the designation of the Larkhall area as
a Community Growth Area. In the long term, this will deliver 1,800 new homes
in Larkhall and Ferniegair. In time, these new developments may deliver wider
positive social and economic impacts.

L community Growth Areas are places that can accommodate large-scale, urban growth as identified
in the Glasgow and Clyde Valley Structure Plan
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8.

WIDER ECONOMIC BENEFITS

Overview

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

8.7.

8.8.

In addition to the conventional user and non-user benefits such as journey
time savings, reliability improvements and environmental impacts, new
transport infrastructure can also impact the local economy. An improved
transport network can lead to greater efficiency within the economy through
improved links between firms, and between firms and their employees. New
stations in particular can also lead to increased investment and regenerate an
area. These economic impacts are known as Wider Economic Benefits
(WEBS).

STAG identifies four possible types of WEB:

agglomeration impacts;

wider benefits arising from improved labour supply;
increased competition as a result of better transport; and
increased output in imperfectly competitive markets?.

WEBSs are harder to quantify than conventional transport benefits and are a
relatively new feature of economic appraisal within the transport sector; they
were not formally assessed at the time the Larkhall — Milngavie railway project
appraisal was undertaken in 2000. It was however acknowledged that there
would likely be additional effects beyond those captured by conventional
appraisal including effects on the economy of the area.

The extent to which WEBs have been generated by the Larkhall-Milngavie rail
project and their impact on local economies, communities and businesses was
therefore assessed.

Of the WEBS listed above, the following two areas were assessed:

e agglomeration impacts; and
e wider benefits arising from improved labour supply.

The two other types of WEB listed above were not considered: STAG
considers the ‘increased competition as a result of better transport’ as neutral
and ‘increased output in imperfectly competitive markets’ is accounted for as
an uplift in the cost-benefit analysis.

In addition to the WEBSs analysis (which assumes a fixed land use in applying
conventional transport appraisal cost benefit analysis), changes in land use
were also investigated as a result of the project (e.g. the conversion of
previously vacant or derelict land) to industrial or commercial use resulting in
new businesses opening in the area.

As acknowledged by STAG, WEBs are difficult to identify and quantify. The
aim of the analysis was therefore to provide an indicative exploration of the
existence and scale of the WEBs generated as a direct result of the rail
project, rather than attempt to provide a precise monetary value of the
impacts. The findings will inform the extent to which WEBSs should be
investigated in future appraisal and evaluations of similar schemes.

%2 Imperfect competition occurs when a firm has at least some control over the price of their outputs
i.e. they exercise market power.
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Methodology

8.9.

8.10.

8.11.

Given the limited impact of the Larkhall-Milngavie rail project, a proportionate
assessment was carried out in line with STAG.

The main source used to provide the required data for the WEBSs analysis was
the Business Survey discussed in chapter 14.

Additionally, the User Survey results and accessibility analysis undertaken to
calculate the impact of the rail project on public transport journey times to key
business destinations across Glasgow (chapter 5) were drawn upon.

Agglomeration Impacts

8.12.

8.13.

8.14.

Agglomeration benefits can arise from improved transport links because
businesses derive productivity benefits from being close to one another and
from being located closer to larger labour markets. If transport investment
brings businesses closer together and close to their workforce this may
generate an increase in labour productivity above and beyond that which
would be expected from the conventional user benefits alone (e.g. journey
time savings).

To address whether the Larkhall-Milngavie rail project has created
agglomeration impacts, the responses from the Business Survey in relation to
how the project has impacted businesses’ performance by improving the
accessibility / proximity to other firms and labour markets were analysed.
Additionally, the results from the accessibility analysis undertaken (chapter 5)
were used.

Businesses that have been operating in the area since before the completion
of the Larkhall-Milngavie rail project (n=19) were asked a series of questions
to determine how the project has impacted their business.

General Business Performance

8.15.

8.16.

At a general level, nearly half (47%, n=9) of the businesses operating in the
area since before the Larkhall-Milngavie rail project was completed stated that
the project had a positive impact on the performance of their business. The
remainder stated there had been neither a positive nor a negative impact.

Over half of businesses (53%, n=10) felt that there would be a strongly or
slightly negative impact on their business if there was no railway.

Accessibility Analysis

8.17.

8.18.

As demonstrated in chapter 5, the Larkhall — Milngavie project has led to
reduced public transport journey times. This may therefore have improved
accessibility to a business’s suppliers, customers and other branches.

This is evidenced through almost half of business survey respondents (47%,
n=9) indicating the rail project has improved access to key services (suppliers,
markets and other business functions). Slightly fewer (37%, n=7) thought it
has improved access to their existing and potentially new customer base
(Figure 18).
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Access to key services Access to customer base

B No impact ® Much more accessible ® Slightly more accessible
Figure 18 Impact on Accessibility

8.19. The belief that the rail project has improved accessibility is reinforced by the
increased use of rail (Table 10), particularly for commuting with nearly two-
thirds (63%, n=12) of businesses stating their staff are more likely to travel by
rail to/from work. Businesses are also now more likely to use rail to meet with
customers and/or suppliers (48%, n=9) and for travelling to other branches

(37%, n=7).
Table 10 Impact of Larkhall-Milngavie Rail Project on Rail Travel
Number of Full-time Staff. Meeting with Travelling to Other
Employees Commuting Customer_s and/or Branches

to/from Work Suppliers

gﬁCh more likely to travel by 37% 3206 16%
rSalzlghtly more likely to travel by 26% 16% 21%
Neither more nor less likely to o o o
travel by rail / Don’t know 3% 52% 63%
rS{j{:lghtly less likely to travel by 0% 0% 0%
Much less likely to travel by rail 0% 0% 0%

Competition

8.20. A key product of agglomeration is a more efficient labour market interaction
which can lead to increased competition between businesses and reduce
inefficiencies.

8.21. However, the impact on competition between businesses as a result of the
Larkhall-Milngavie rail project appears to be minimal with nearly all businesses
(89%, n=17) saying the rail project had had no impact in this respect.

Business Costs

8.22. Agglomeration benefits can lead to reduced business costs through more
efficient input and output markets.

8.23. However, as with competition, the impact of the rail project on reducing
business costs has been minimal with 79% (n=15) stating there has been no
impact. For those businesses that stated there had been an impact, savings
have been modest (maximum of £5k per annum).
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Improved Labour Supply
8.24. Transport costs can affect the overall costs and benefits to an individual:

e more people can choose to work if the costs of commuting (time and/or
fare) are reduced;

e people may choose to work more hours if their commuting time falls; and

e improved transport links can open up new opportunities and lead to better
matching of labour supply with demand, resulting in higher productivity.

8.25. To assess whether the Larkhall-Milngavie rail project has improved the labour
supply, the responses from the Business Survey in relation to whether it is
now easier to retain and/or recruit staff were analysed.

8.26. Additionally, the responses from the User Survey were analysed to determine
whether the changes to rail services due to the Larkhall-Milngavie rail project
have reduced commuting journey times or influenced respondents’ decisions
to change jobs.

Business Survey Analysis

8.27. Businesses that have been operating in the area since before the completion
of the Larkhall-Milngavie rail project (n=19) were asked a series of questions
to determine how the project has impacted the ability of their business to
recruit and/or retain staff, and if so, the main reasons for this.

8.28. Nearly half (47%, n=9) of respondents stated that the Larkhall-Milngavie rail
project has had a positive impact on their ability to retain staff and recruit new
and/or more highly-skilled staff. The reasons given for this were:

e reduced commuting times (67%, n=6);
e providing a viable alternative to car or bus travel (56%, n=5); and
e making the location more accessible (44%, n=4).

User Survey Analysis

8.29. In the User Survey, respondents whose nearest stations were one of the four
newly opened stations (Larkhall, Merryton, Chatelherault and Kelvindale) were
asked whether the changes to rail services due to the Larkhall-Milngavie rail
project have reduced their travel time to/from work and/or influenced their
decision to change jobs.

8.30. Nearly half of respondents whose nearest station is Larkhall, Merryton,
Chatelherault (48%, n=40) said the new stations have reduced the time they
spend travelling to/from work. Of the respondents who had changed jobs in
the last 5 years, 38% (n=12) stated that the improvements influenced their
decision to move to their current job.

8.31. Residents for whom Kelvindale is the nearest station (n=12), 83% (n=10) say
the new station has reduced the time they spend travelling to/from work. Of
the 47% (n=7) of Kelvindale residents who have changed jobs in the last 5
years, just one (17%) stated that the improvements influenced their decision to
move to their current job.

8.32. This evidence is supported by the accessibility analysis which has shown that
the rail project has reduced public transport journey times.
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Changes in Land Use

8.33.

8.34.

8.35.

In addition to WEBSs (which assume a fixed land use), major transport projects
can result in changes to land use. For example, businesses may relocate as a
result of improved connectivity resulting in the conversion of previously vacant
or derelict land to industrial or commercial use.

Productivity benefits can arise through businesses relocating to a more
convenient location due to:

e an increase in turnover/profitability through reduced costs e.g. lower rents
and other operational costs;

e reduced time spent travelling to/from work; and

e better access to labour market, suppliers and customers.

To assess whether the Larkhall-Milngavie rail project has resulted in land use
changes, information was obtained from South Lanarkshire Council as to
whether there have been any new business developments in the area since
2005. Additionally, the responses from the Business Survey in relation to
whether the rail improvements influenced a business’s relocation decision
were analysed.

New Business Developments

8.36.

As discussed in chapter 5, based on the information received from South
Lanarkshire Council, there have been no significant industrial developments in
the Larkhall area since 2005. The exception is the opening of the NHS
distribution warehouse in Canderside, south of Larkhall.

Business Survey Analysis

8.37.

8.38.

8.39.

The Business Survey respondents who had opened a new branch or relocated
to the area since the completion of the Larkhall-Milngavie rail project (i.e. since
the end of 2005 (n=17)) were asked whether the rail improvements had
influenced their decision.

Only three respondents stated that the Larkhall-Milngavie rail project had
influenced their decision to open a new branch or relocate and just one of
those stated that it was the main factor (the other two said it was an important
factor amongst others). The reasons given were that the rail improvements
have made it easier:

o for staff to commute to/from work (n=2);
e to meet customers and/or suppliers (n=2); and
e to travel to other branches of the business (n=1).

Although the rail project does not appear to have been a factor in the majority
of businesses’ decision to open a new branch or relocate, nearly half (n=8)
stated there would be a negative impact if there was no rail service.

Conclusions

8.40.

Although there are limits to the conclusions that can be drawn from a small
business survey, the analysis carried out above suggests that the rail project
has been overall beneficial to businesses, with nearly half of those surveyed
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stating it has had a positive impact on their performance. However, evidence
of sustained and significant WEBS is limited.

Agglomeration Benefits

8.41. The accessibility analysis has demonstrated that connectivity and public
transport journey times to key destinations from locations along the Larkhall-
Milngavie route have been improved. There is some evidence that this has
created opportunities for agglomeration benefits to materialise through, for
example, increased use of ralil for better access to markets, suppliers and
customers.

8.42. However, quantifiable evidence is more limited with few businesses able to
demonstrate any substantial reduction in business costs as a direct result of
the rail improvements.

Improved Labour Supply

8.43. There is evidence that the rail project has improved the labour supply to local
businesses with nearly half of the Business Survey respondents stating that
the rail improvements have made it easier to retain and/or recruit staff.

8.44. This is reinforced by rail users stating that the rail improvements have reduced
their commuting times and, particularly in the Larkhall area, influenced their
decision to move jobs.

Land Use Changes

8.45. There is little evidence that the rail improvements have influenced businesses’
decisions to open new branches or relocate. In the Larkhall area, there has so
far been no significant change in land use for new business developments.

Reasons for limitations to WEBs

8.46. There are several reasons why WEBS arising from the Larkhall-Milngavie rail
project may have been limited:

I Main benefits are restricted to service improvements along one corridor

8.47. The main change to the majority of users of the Larkhall-Milngavie rail project
has been the doubling in frequency of services on large sections of the line.
Whilst this will have reduced waiting times, it will not have significantly altered
connectivity or accessibility, or opened up new destinations and markets in a
way that would have a tangible impact on a business’s individual performance.

8.48. A more valuable project from businesses’ perspective may have been a rail
link to Glasgow airport; several of the Business Survey responses commented
on this and stated that this would make a real difference to their business’s
accessibility.

8.49. When transport improvements are restricted to one corridor within a city,
WEBSs are always likely to be localised and small-scale. Agglomeration and
other WEBSs tend only to be significant where transport infrastructure
improvements facilitate step change improvements in connectivity and journey
times between major economic centres.

il. Larkhall was already well-connected and primarily a residential area
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8.50.

8.51.

8.52.

8.53.

8.54.

8.55.

The main step change improvements of the Larkhall-Milngavie rail project
have been focused in the Larkhall area with the re-opening of the line and
Larkhall, Merryton and Chatelherault stations.

Although this has improved accessibility to Larkhall, access to Larkhall even
before the completion of the project was not considered a problem because of
its location adjacent to the M74 motorway. Considering car was and remains
the dominant mode for commuting and business travel, the presence of the
railway in the area is unlikely to have had a significant impact on existing
businesses’ performances or played a key role in attracting businesses to the
area.

Furthermore, since the closure of Larkhall’s traditional industries such as the
iron and steel works, the town is now predominantly residential and may not fit
with a new business’s aspirations, even with the rail improvements. Larkhall
may therefore find it difficult to attract significant new business investment.
This is compounded by the fact that there are better-connected locations such
as Hamilton and Motherwell in close proximity which have a larger ‘white
collar’ business presence.

However, this situation may change in the future should road congestion
worsen which may lead to the introduction of policies to discourage car use
(e.g. road-user charging). The presence of a good rail link may become a
more important factor for a business considering new locations and encourage
investment in the town.

Business investment due to rail improvements may take many years to
materialise

Although the Larkhall-Milngavie rail project was completed nearly a decade
ago, WEBs and land use changes can take many years to materialise,
particularly regarding a business’s decision to open a new branch or relocate.
Furthermore, the recession of 2008-09 may have stalled any plans for
expansion plans and new business investment in locations such as Larkhall.

As the economy recovers, areas along the line such as Larkhall may become
more successful at attracting new investment. One large investment decision
alone could create several hundred new jobs and precipitate a steady stream
of new businesses and investment.
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9.

REVIEW OF PASSENGER FORECASTS

Overview

9.1.

9.2.

This chapter compares actual passenger demand at the four stations on the line
that were re-opened in 2005 against the forecasts as set out in the original
Business Case. Where there are differences, possible reasons are discussed, for
example by reviewing the methodology used to forecast demand.

Actual demand at the stations on the Larkhall — Milngavie line that benefited from
service frequency improvements in 2005 was also reviewed. Demand forecasts
for these stations were not explicitly documented in the original Business Case.
Actual demand was therefore assessed against a set of control stations not
impacted by the project to determine whether the improvements generated new
demand above and beyond underlying growth in Scottish rail travel (which in
effect is a proxy for the counterfactual i.e. what would have happened had the
project not been implemented).

Actual Vs Forecast Demand — New Stations

9.3. This section compares the actual demand data against the forecast demand data
from 2006/07 (the first full year in which the stations were open) to 2012/13 (the
last year for which demand data is available) for the four newly opened stations in
2005:

e Larkhall;

e Merryton;

e Chatelherault; and
e Kelvindale.

Methodology

9.4. The actual demand data is based on the entries and exits total from the Office for
Rail Regulation’s (ORR) estimates of station usage®*.

9.5. The forecast demand data was taken from section 7.3.17 of the Modelling Report

for the Larkhall/Milngavie Rail Project prepared by Strathclyde Passenger
Transport (SPT) in November 2000 (hereafter referred to as the ‘SPT Modelling
Report’). The SPT Modelling Report only provided disaggregated daily demand
forecasts for the four stations in 2001, the date the stations were originally due to
open (Table 11).

% http://orr.gov.uk/statistics/published-stats/station-usage-estimates - these are estimates of the total

numbers of people entering, exiting and changing at each station in Great Britain based on ticket
sales data recorded in rail industry systems

¥ Since 2013/14, the ORR have used a more sophisticated methodology to determine demand at
SPT stations (http://orr.gov.uk/ _data/assets/pdf file/0017/15362/station-usage-2013-14.pdf). This
has had the impact of reducing demand at some stations from 2013/14 onwards. The previous
method which had been used since 2008/09 did not use the zone card survey data for example. Itis
therefore acknowledged that the pre-2013/14 demand figures presented in this report are potentially
overstated.
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Table 11 Forecast Demand at New Stations (2001)

Station 2001 Daily 2001 Daily | 2001 Total Daily

Boarders Alighters Demand
Larkhall 406 338 744
Merryton 226 352 578
Chatelherault 73 57 130
Kelvindale 66 84 150

Source: Table 7.3.17, SPT Modelling Report

9.6.

In the SPT Modelling Report, the 2001 demand was grown by applying forecast
planning data (i.e. population, number of households, employment etc) for each of
the 599 Strathclyde Integrated Transport Model (SITM) model zones. This
provided the demand for the two forecast years (2016 and 2031) at an aggregate
level (i.e. total rail boardings) for the entire SPT network which covers all
Strathclyde suburban rail services (Table 12).

Table 12 Forecast Annual Rail Boardings with Larkhall/Milngavie Project (full STP

network)
Forecast year AnnuaI_RaiI Growth since
Boardings 2001
2001 57,064,229 -
2016 63,141,578 10.7%
2031 73,029,911 28.0%

Source: Figure 3, SPT Modelling Report

9.7.

9.8.

For this evaluation, the demand in Table 12 was used to derive an average
annual rail growth rate between 2001 and 2016 (0.7% per annum) which then was
applied to the 2001 demand at the four stations to calculate the forecast daily
demand for each year from 2006/07 to 2012/13. This was converted to annual
demand by applying an annualisation factor of 283* (less than 365 as typically
users do not use the network everyday e.g. most rail commuters do not travel at
the weekend).

All annual demand figures presented below are rounded to the nearest 100
passengers.

Larkhall

9.9.

Table 13 shows the actual versus forecast demand at Larkhall station from
2006/07 to 2012/13 and is represented graphically in Figure 19. These show that
for every year from 2006/07 — 2012/13, actual demand at Larkhall station has
been greater than forecast demand. Even in the first full year of opening, the
actual demand was over 50,000 (23%) higher than forecast. Despite demand
falling in 2009/10 and 2010/11 (presumably due to the recession), demand in
2012/13 was 116,000 or over 50% higher than the forecast.

% Derived from the SPT Modelling Report which reports a total annual SPT rail demand in 2001 the
‘do-something’ scenario of 57,064,229 boardings and a 24hr rail demand of 201,698 boardings
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Table 13 Actual vs Forecast Demand — Larkhall, 2006/07 to 2012/13

06/07 07/08 08/09 09/10 10/11 11/12 12/13
Actual demand 268,700 | 307,900 | 334,300 | 323,100 | 317,500 | 327,100 | 342,700
Actual annual - 14.6% 8.6% -3.4% -1.7% 3.0% 4.8%
growth rate
Forecast demand 217,700 | 219,200 | 220,700 | 222,200 | 223,700 | 225,200 | 226,700
Forecast annual - 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
growth rate
Demand Difference 51,000 | 88,700 | 113,600 | 100,900 | 93,800 | 101,900 | 116,000
(absolute)
(Do/i)ma”d Difference 23.4% | 405% | 51.5% | 454% | 41.9% | 452% | 51.2%
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Figure 19 Actual vs Forecast Demand — Larkhall, 2006/07 to 2012/13

Merryton

9.10. The actual versus forecast demand at Merryton station from 2006/07 to 2012/13
is shown in Table 14 and is represented graphically in Figure 20. In contrast to
Larkhall, the actual demand at Merryton has been consistently lower than the
forecast. Even though the actual demand growth rate has been higher than the
implied forecast growth rate (with the exception of 2010/11) by 2012/13 demand
was still 63,000 (36%) lower than forecast.
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Table 14 Actual vs Forecast Demand — Merryton, 2006/07 to 2012/13

06/07 07/08 08/09 09/10 10/11 11/12 12/13
Actual demand 81,100 | 97,600 | 99,500 | 104,000 | 102,700 | 106,300 | 113,100
rAa‘;te“a' annual growth 20.3% 1.9% 45% | -1.3% 3.5% 6.4%
Forecast demand 169,100 | 170,300 | 171,400 | 172,600 | 173,800 | 174,900 | 176,100
Forecast annual 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
growth rate
Demand Difference 88,000 | -72,700 | -71,900 | -68,600 | -71,100 | -68,600 | -63,000
(absolute)
Demand Difference (%) | -52.0% | -42.7% | -41.9% | -39.7% | -40.9% | -39.2% | -35.8%
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Figure 20 Actual vs Forecast Demand — Merryton, 2006/07 to 2012/13

Chatelherault

2011/12  2012/13

9.11. Table 15 shows the actual versus forecast demand at Chatelherault station from
2006/07 to 2012/13. This is represented graphically in Figure 21. The 2006/07

actual demand for Chatelherault was less than half the forecast. However,

demand at Chatelherault is now outperforming the forecast and in 2012/13 was
23,000 (58%) higher.

58




Table 15 Actual vs Forecast Demand — Chatelherault, 2006/07 to 2012/13

06/07 07/08 08/09 09/10 10/11 11/12 12/13
Actual demand 17,300 | 23,500 | 41,000 | 49,800 | 57,100 | 59,500 | 62,500
Actual annual 358% | 745% | 21.5% | 14.7% 4.2% 5.0%
growth rate
Forecast demand 38,000 | 38,300 | 38,600 | 38800 39,100| 39,300| 39,600
Forecast annual 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
growth rate
Demand Difference |, 700 | _14.800 2,400 | 11,000 | 18,000| 20,200 | 22,900
(absolute)
(Do/f)ma”d Difference | o) cop | -33.6% 6.2% | 28.4% | 46.0% | 51.4% | 57.8%
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Figure 21 Actual vs Forecast Demand — Chatelherault, 2006/07 to 2012/13

Kelvindale

9.12. The actual versus forecast demand at Kelvindale station from 2006/07 to
2012/13 is shown in Table 16 . This is represented graphically in Figure 22.

The 2006/07 actual demand for Kelvindale was more than double the

forecast. Despite actual demand falling by 18% in 2010/11 (possibly due to
the recessional impact), demand in 2012/13 was still 51,000 or 111% higher
than the forecast.

Table 16 Actual vs Forecast Demand — Kelvindale, 2006/07 to 2012/13

06/07 07/08 08/09 09/10 10/11 11/12 12/13
Actual demand 95,000 | 107,700 | 109,500 | 109,700 90,500 94,400 96,500
Actual annual 13.4% 1.7% 0.2% | -17.5% 4.3% 2.2%
growth rate
Forecast demand 43,900 44,200 44,500 44,800 45,100 45,400 45,700
Forecast annual 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
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growth rate
Demand
Difference 51,100 | 63,500 | 65,000 | 64,900 | 45400 | 49,000| 50,800
(absolute)
Demand 116.4% | 143.7% | 146.1% | 144.9% | 100.7% | 107.9% | 111.2%
Difference (%)
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Figure 22 Actual vs Forecast Demand — Kelvindale, 2006/07 to 2012/13

Summary — All new stations

9.13. Analysis of 2012/13 actual against forecast demand at the four new stations

shows there are some large differences with actual demand being at least
50% higher than forecast at three stations (Larkhall, Chatelherault and
Kelvindale). Table 17 shows the actual versus forecast demand at all four
stations from 2006/07 to 2012/13. This is represented graphically in Figure
23. Whilst actual demand in 2006/07 was very close to forecast (1%
difference), a noticeable difference is observed from 2008/09 onwards.
Although the recession dampened demand in 2009/10 and 2011/12, the
divergence between actual and forecast has continued in the last couple of

years with actual demand 26% higher than forecast in 2012/13.

Table 17 Actual vs Forecast Demand — All New Stations, 2006/07 to 2012/13

06/07 07/08 08/09 09/10 10/11 11/12 12/13
Actual demand 462,100 | 536,700 | 584,300 | 586,600 | 567,700 | 587,400 | 614,800
Actual annual 16.1% 8.9% 0.4% -3.2% 3.5% 4.7%
growth rate
Forecast demand 468,800 | 472,000 | 475200 | 478,400 | 481,600 | 484,900 | 488200
Forecast annual 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
growth rate
Demand Difference 6,700 | 64,700 | 109,100 | 108,200 | 86,100 | 102,500 | 126,600
(absolute)
(Doz)ma”d Difference 1.4% | 13.7% | 23.0% | 22.6% | 17.9% | 21.1% | 25.9%
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Figure 23 Actual vs Forecast Demand — All New Stations, 2006/07 to 2012/13

9.14. Potential reasons for the differences between actual and forecast demand are
discussed at the end of this chapter.

Actual Vs Forecast Demand — Service Frequency Improvements

9.15. This section assesses the actual demand at stations that benefited from a
service frequency improvement from 2005 onwards as a result of the Larkhall
— Milngavie project. These stations are divided into two sections:

¢ Hamilton — Glasgow section (Hamilton Central, Hamilton West, Blantyre,
Newton, Cambuslang, Rutherglen, Dalmarnock and Bridgeton); and

e Milngavie — Glasgow section (Milngavie, Hillfoot, Bearsden, Westerton and
Anniesland).

Methodology

9.16. The SPT Modelling Report does not provide any demand forecasts for the
stations that benefited from service frequency improvements in 2005.

9.17. As an alternative to using demand forecasts, the actual demand is therefore
compared against:

e average demand growth at the ten stations on the Cathcart Circle section®
of the network linking Glasgow to Cathcart in south Glasgow. This section
of the network was not impacted by the Larkhall — Milngavie project and

% pollokshields East, Pollokshields West, Maxwell Park, Shawlands, Pollokshaws East, Langside,
Cathcart, Mount Florida, Crosshill and Queens Park
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demand from 2006/07 onwards is relatively stable. This section therefore
acts as a good control and it is reasonable to assume growth at stations
that did receive a service improvement would have been similar to the
growth observed on the Cathcart section of the network had there been no
service improvements since exogenous demand drivers (i.e. population,
employment) are likely to have been similar for the two rail lines; and

e the implied overall SPT rail demand growth between 2001 and 2016 as
per the Modelling Report (as discussed in section 9.6).

Hamilton — Glasgow stations

9.18. Using estimates of station usage data from the ORR, Table 18 and Table 19
show the actual demand and annual growth rate respectively at the eight
stations on the Hamilton to Glasgow section of the network and at a total
level. This is also illustrated graphically in Figure 24.

Table 18 Hamilton - Glasgow Stations Actual Demand, 2005/06 to 2012/13

Total
. Growth
Station 05/06 06/07 07/08 08/09 09/10 10/11 11/12 12/13 05/06 —
12/13

anmtlrlglm 671,803 705,089 746,393 815,296 803,932 845,704 873,182 892,228 32.8%
\Tvaergt”ton 593,672 575,226 617,736 739,282 756,516 798,816 846,130 885,286 49.1%
Blantyre 340,118 382,883 410,401 460,462 459,820 490,204 527,100 560,532 64.8%
Newton 336,806 367,045 384,594 425,634 440,916 481,146 515,754 523,554 55.4%
Cambuslang 557,494 579,420 604,899 660,234 655,394 689,836 757,572 777,400 39.4%
Rutherglen 526,357 579,169 613,983 711,480 734,704 796,568 894,432 977,418 85.7%
Dalmarnock 58,081 61,109 61,209 70,162 77,290 76,982 79,558 21,506 -63.0%
Bridgeton 240,092 286,177 308,699 390,860 393,962 409,236 489,326 617,186 | 157.1%
All stations 3,324,422 | 3,536,118 | 3,747,914 | 4,273,410 | 4,322,534 | 4,588,492 | 4,983,054 5,255,110 58.1%

Source: ORR

Table 19 Hamilton - Glasgow Stations Actual Annual Demand Change, 2006/07 to

2012/13

Station 06/07 07/08 08/09 09/10 10/11 11/12 12/13

gznmt'r';‘l’” 5.0% 5.9% 9.2% 1.4% 5.20 3.2% 2.2%

\'fvaergt"w” 3.1% 7.4% 19.7% 2.3% 5.6% 5.9% 4.6%

Blantyre 12.6% 7.2% 12.2% -0.1% 6.6% 7.5% 6.3%

Newton 9.0% 4.8% 10.7% 3.6% 9.1% 7.2% 1.5%

Cambuslang 3.9% 4.4% 9.1% -0.7% 5.3% 9.8% 2.6%

Rutherglen 10.0% 6.0% 15.9% 3.3% 8.4% 12.3% 9.3%

Dalmarnock 5.2% 0.2% 14.6% 10.2% -0.4% 3.3% | -73.0%%

Bridgeton 19.2% 7.9% 26.6% 0.8% 3.9% 19.6% 26.1%

All stations 6.4% 6.0% 14.0% 1.1% 6.2% 8.6% 5.5%

“’ the large decrease in demand at Dalmarnock in 2012/13 is in response to disruption due to station
refurbishment works
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Figure 24 Hamilton — Glasgow Stations Indexed Actual Demand, 2005/06 to 2012/13

9.19. The majority of the stations on the Hamilton — Glasgow section exhibited
strong growth over the period, averaging at 58% total growth over the seven
years (an average growth of 7% per annum). In particular:

growth was notably strong in 2006/07 and 2007/08 perhaps in immediate
response to the frequency improvements;

in 2006/07, demand decreased at Hamilton West and growth at Hamilton
Central was less than that seen at other stations on the branch; this may
be in part due to abstraction as passengers that previously used these
stations switched to use the three new stations at Larkhall, Chatelherault
and Merryton (this is supported by the evidence from the User Survey as
discussed in Chapter 5);

the high growth observed in 2008/09 was most likely to be in response to
the introduction of more stringent revenue protection regimes by ScotRail
on the Glasgow suburban rail network — this increase is therefore not
necessarily new demand but instead represents the more accurate
recording of existing demand;

these stations were resilient during the recession period (2009/10 and
2010/11) with continued growth at most stations; this is in contrast to the
national trend where rail demand growth was weaker (total ScotRalil
demand increased 0.7% in 2009/10 and 1.8% in 2010/11%).

9.20. Table 20 shows the demand-weighted average® actual annual demand
growth for the eight Hamilton — Glasgow stations along with the demand-

%8 Scottish Transport Statistics No 32 2013 Edition
# |n the weighted average, stations with higher demand contribute more to the average than stations
with lower demand
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weighted average actual growth for the ten control Cathcart Circle stations
and the implied forecast growth taken from the SPT Modelling Report. This is
illustrated graphically in Figure 25.

Table 20 Hamilton - Glasgow Stations Actual Demand Growth compared to Forecast
Growth and Growth at Control Stations, 2006/07 to 2012/13

Total
Growth
Annual Demand Growth 06/07 | 07/08 | 08/09 | 09/10 | 10/11 | 11/12 | 12113 | (oo™
12/13
Actual — . 6.4% | 6.0% | 14.0% | 1.1% | 6.2% | 86% | 55% | 58.1%
Hamilton — Glasgow stations ' ' ) ' ' ' ' '
Qgt‘i‘oar']; Cathcart Circle control 47% | 38% | 5.6% | 12.2% | 1.6% | 82% | 2.9% | 455%
SPT Assumed Growth (implied) 07% | 0.7% | 07%| 07% | 07% | 07%]| 0.7%| 4.8%
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Figure 25 Hamilton — Glasgow Stations Indexed Growth Comparison, 2005/06 to

2012/13

9.21. Figure 25 shows that average growth across the eight Hamilton — Glasgow
stations has consistently outperformed that across the ten control Cathcart

Circle stations. If it assumed that exogenous growth factors were broadly the

same across both areas, then it can be inferred with reasonable confidence

that the difference is largely attributable to endogenous factors, including the
service frequency improvements.

Milngavie — Glasgow stations

9.22. Table 21 and Table 22 show the actual demand and annual growth rate

respectively for the five stations on the Milngavie to Glasgow section of the

network and at a total level from 2005/06 to 2012/13. This is illustrated

graphically in Figure 26.

9.23. Table 21 and Table 22 show the actual demand and annual growth rate

respectively for the five stations on the Milngavie to Glasgow section of the
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network and at a total level from 2005/06 to 2012/13. This is illustrated
graphically in Figure 26.

Table 21 Milngavie - Glasgow Stations Actual Demand, 2005/06 to 2012/13

Total
. Growth
Station 05/06 06/07 07/08 08/09 09/10 10/11 11/12 12/13 05/06 —
12/13
Milngavie 717,154 754,346 781,321 845,146 823,618 861,082 905,468 927,382 29.3%
Hillfoot 200,259 218,733 241,921 280,494 278,596 288,000 308,696 318,386 59.0%
Bearsden 378,360 419,891 446,277 497,514 486,600 495,454 534,454 570,742 50.8%
Westerton 597,777 615,382 633,364 689,592 658,378 683,484 735,430 775,164 29.7%
Anniesland 775,049 808,956 848,987 962,696 998,824 1,047,958 1,103,308 | 1,145,740 47.8%
All stations 2,668,599 2,817,308 2,951,870 3,275,442 3,246,016 3,375,978 3,587,356 | 3,737,414 40.1%
Table 22 Milngavie - Glasgow Stations Actual Demand Change, 2005/06 to
2012/13
Station 06/07 07/08 08/09 09/10 10/11 11/12 12/13
Milngavie 5.2% 3.6% 8.2% -2.5% 4.5% 5.2% 2.4%
Hillfoot 9.2% 10.6% 15.9% -0.7% 3.4% 7.2% 3.1%
Bearsden 11.0% 6.3% 11.5% -2.2% 1.8% 7.9% 6.8%
Westerton 2.9% 2.9% 8.9% -4.5% 3.8% 7.6% 5.4%
Anniesland 4.4% 4,9% 13.4% 3.8% 4.9% 5.3% 3.8%
All stations 5.6% 4.8% 11.0% -0.9% 4.0% 6.3% 4.2%
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Figure 26 Milngavie — Glasgow Stations Indexed Actual Demand, 2005/06 to 2012/13

9.24. All stations on the Milngavie — Glasgow section exhibited strong growth over
the period, averaging at 40% total growth over the seven years (an average

growth of 5% per annum). Growth was particularly high at Hillfoot, Bearsden
and Anniesland. In particular:
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9.25.

e growth was notably strong at Bearsden and Hillfoot in 2006/07 and
2007/08 perhaps in immediate response to the frequency improvements;

e whilst it would be reasonable to have expected demand at Anniesland fall
in 2006/07 due to abstraction at Kelvindale, in fact demand continued to
rise in 2006/07 and 2007/08;

e as per stations on the Hamilton — Glasgow section, the high growth
observed in 2008/09 was most likely to be in response to the introduction
of the more stringent revenue protection regimes introduced by ScotRail
and therefore the increase is not necessarily new demand but represents
instead the more accurate recording of existing demand;

¢ with the exception of Anniesland, all stations suffered a drop in demand in
2009/10 which is likely to be due to recession.

Table 23 shows the demand-weighted average actual annual demand growth
for the five Milngavie — Glasgow stations, along with the demand-weighted
average actual growth for the ten control Cathcart stations and the implied
forecast growth taken from the SPT Modelling Report. This is illustrated
graphically in Figure 27.

Table 23 Milngavie — Glasgow Stations Actual Demand Growth compared to
Forecast Growth and Growth at Control Stations, 2006/07 to 2012/13

Total
Growth
Annual Demand Growth 06/07 | 07/08 | 0809 | 09110 | 1011 | 1112 | 1213 | Ot
12/13
Actual —
: . . 56% | 4.8% | 11.0% | -09% | 4.0% | 63%| 42%| 40.1%
Milngavie — Glasgow stations
?t‘gtTg‘:]gcathcartcontro' 47% | 3.8% | 56% | 122% | 1.6% | 82% | 2.9% | 455%
Forecast (implied) 07% | 07% | 07% | 07%| 07%]| 07%]| 07%]| 4.8%

9.26.

Figure 27 shows that average growth across the five Milngavie — Glasgow
stations outperformed that across the ten control Cathcart stations initially
from 2006/07 to 2008/09, which was perhaps in response to the service
frequency improvements. However, in 2009/10 onwards, average growth
across the ten control Cathcart stations then outperforms that across the five
Milngavie — Glasgow stations owing to a demand decrease in 2009/10 across
the Milngavie — Glasgow stations. This trend is in contrast to the Hamilton —
Glasgow stations which did not suffer a downturn in demand during the
recession.
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Figure 27 Milngavie — Glasgow stations indexed growth comparison, 2005/06 to
2012/13

Review of Forecasting Methodology

9.27.

9.28.

Section 9.13 showed there were some significant differences between the
demand forecasts and actual demand for the four new stations.

This section investigates why differences between the forecasts and actual
demand may have materialised through a critique of:

¢ modelling technique;
o forecasting assumptions; and
e service specification.

Modelling Technigue

I.
9.29.

9.30.

9.31.

Choice of Model

Demand forecasts for the Larkhall — Milngavie project were undertaken using
SPT’s Strathclyde Integrated Transport Model (SITM), a comprehensive four-
stage transport model used for transport planning in conjunction with varying
land use or roads and passenger transport network development scenarios.

A full modal split run of the SITM model was carried out for years 2001, 2016
and 2031 for both the base and scenario networks. Travel demand forecasts
were prepared to cover a 30 year period from the likely year of opening, as
required by the economic assessment and appraisal guidance at the time.

It is noted that the SPT Report did not include any discussion of the
justification for adopting the four stage modelling approach, nor whether
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9.32.

9.33.

alternatives were considered e.g. a direct demand (trip rate) model. However,
under Passenger Demand Forecasting Handbook (PDFH) guidance, a four-
stage model is considered ideal for considering major rail changes in an
urban context. It has the advantage of being able to incorporate complex
interactions between different modes within the wider transport network and
this is perhaps the reason why a four-stage model was considered most
appropriate.

However, one particular weakness of a four-stage model is if the change in
transport provision proposed is small in the context of the overall provision,
the model may not be sufficiently sensitive and the zoning may not be fine
enough to deal with the impact of a specific station. This may have been the
case with the Larkhall — Milngavie project and potentially an alternative
modelling approach could have been more appropriate.

Model Zoning

The zoning structure of the SITM was reviewed to determine whether this was
likely to be the reason why the Merryton station demand was over forecast
whereas the adjacent station Larkhall was under forecast. As shown in
Figure 28, a disaggregated zoning structure was applied with Merryton station
in a separate zone from Larkhall station. It is unlikely therefore that the
zoning structure is the cause of the difference. Indeed section 6.1.6 of the
SPT Modelling Report discusses how the original single zone representing
Larkhall was split into four to create a finer zone structure to allow the three
new stations to be modelled more accurately.

Figure 28 STIM Model Zoning — Larkhall

68



9.34.

9.35.

9.36.

Demand Abstraction

Demand for new stations is typically from three sources: generated demand
(i.e. the trip would not previously have been made); mode switching (i.e. the
trip would have been previously made by another mode such as car or bus);
and abstraction of demand from existing stations (i.e. the trip would have
been previously made from an existing station).

Abstraction of demand from existing stations is a key consideration when
considering demand at new stations, particularly when the new stations are
within the vicinity of existing stations as was the case for all four new stations
on the Larkhall — Milngavie line*. However, whilst the SPT Modelling Report
explicitly documented the extent of mode switching as a source of new station
demand, there was no reference to demand abstraction from existing stations
so it is not clear whether this was considered or not.

If demand abstraction from existing stations was not explicitly considered,
then this may be one reason why the forecasts at the four new stations were
typically lower than actual demand.

Forecasting Assumptions

9.37.

9.38.

9.39.

Exogenous Growth

Little information was provided in the SPT Modelling Report regarding the key
exogenous growth assumptions applied (i.e. factors that cannot be controlled
by the train operator such as population and employment growth) other than:

e planning data was sourced from the Central Scotland Transport Model®*;
and

e the economic growth rate selected was the mid-point of the Government’s
low and high forecasts.

However, as discussed in section 9.6, the implied forecast average annual
growth rate between 2001 and 2016 is 0.7% which can presumably be
attributed wholly to exogenous growth drivers (assuming that other
endogenous drivers such as timetable changes, marketing and fares
initiatives are small enough to be ignored).

To verify this implied exogenous growth rate, key actual economic drivers
over the period 2001 to 2013 were obtained specifically for the Glasgow area
(Table 24).

Table 24 Glasgow region growth drivers, 2001 — 2013 Source: Experian

Exogenous Driver Total Growth 2001 to Average Annual Growth
2013 Rate

GVA per capita 41.4% 2.9%

Full Time Employment 4.8% 0.4%

Population 4.4% 0.4%

%0 Assessing the Potential Performance of New Local Railway Stations, University of Southampton —

2009

% this was an older version of the Central Scotland Transport Model (CSTM12) in current use
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9.40. These growth drivers have been applied to the STP Modelling Report 2001
demand forecasts (as per Table 12) in line with PDFH methodology to grow
demand from 2001 to 2012/13:

e commuting demand is grown in line with the total full-time employment
growth i.e. 4.8% with an elasticity® of 1.3%;

e other demand (business and leisure) is grown in line with total GVA per
capita growth (i.e. 41.4%) with an elasticity of 1.2* and total population
growth (i.e. 4.4%) with an elasticity of 1.0%; and

e commuting and other demand are weighted 59:41 as per Scotland’s
average journey purpose split®.

9.41. Under this growth scenario, the 2012/13 forecast demand would compare to
actual as shown in Table 25. For Larkhall, Chatelherault and Kelvindale, the
forecasts are now closer to the actual demand and at a total level, the actual
is only 6% higher than forecast. The overestimate of demand at Merryton is
however even more pronounced.

Table 25 2012/13 Forecast and Actual Demand — Alternative Exogenous
Growth Scenario

2012/13 Forecast
Station (Alternative Exogenous 2012/13 Actual Difference
Growth Scenario)
Larkhall 268,518 342,700 27.6%
Merryton 208,607 113,100 -45.8%
Chatelherault 46,918 62,500 33.2%
Kelvindale 54,137 96,500 78.3%
All stations 578,180 614,800 6.3%

9.42. This high-level analysis indicates that the actual exogenous drivers have
outperformed the exogenous forecasts applied in the SITM and may be one
of the reasons why the actual total demand is typically higher (although it is
noted that the actual exogenous drivers applied for this evaluation were at the
Glasgow level whereas in the SITM they were at the local i.e. SITM zone level
and therefore not necessarily the same). Indeed, this is referenced in ‘Station
Usage and Demand Forecasts for Newly Opened Railway Lines and Stations’
report®’; in the absence of explicit exogenous growth factors in the SPT
Modelling Report, a 4% per annum growth rate was assumed in the Station
Usage report.

9.43. Further evidence that exogenous drivers may have been higher than forecast
is provided by comparison of land-use supply in the Larkhall area between

%2 in this context elasticity refers to how responsive rail demand is to change in exogenous drivers
such as employment and population e.g. an employment elasticity of 1.3 means that if employment
increases by 1%, rail demand will increase by 1.3%

% PDFH employment elasticity for Non-London to/from core cities (Glasgow is defined as core city)
% PDFH GDP per capita elasticity for Non-London to/from core cities

% PDFH population elasticity for Non-London to/from core cities

% National Rail Travel Survey — Overview Report, December 2010

%7 Station Usage and Demand Forecasts for Newly Opened Railway Lines and Stations — Steer
Davies Gleave, August 2010
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2005 and 2013 which shows a large amount of land being released for
industrial and housing development since the new stations have opened
(Figure 29). As a result, population and employment growth may have been
higher than the year 2000 forecasts and the catchment areas of the stations
may now be larger than originally expected. However, whereas this may
explain the higher than forecast growth at Larkhall and Chatelherault stations,
it makes the overestimate of demand at Merryton even more surprising given
a lot of the new developments appear to be within the vicinity of this station.

Rail Extension Opportunity: Larkhall \
Land Supply Comparison 2013 and 2005 g

oo Chatelherault ™3
Y Station N

Figure 29 Larkhall Land Use Supply Comparison, 2013 and 2005

9.44. One of the reasons for the over forecast of demand at Merryton may be due
to the station’s location. It is not on the main Larkhall to Hamilton main road
(A72) so it may actually it is quicker for some Merryton residents to drive to
Chatelherault station which is directly off the main road and which has the
advantage of a larger car park and is in a cheaper fare zone®. A further
reason could be that whilst there has been new housing development in
Merryton, the level is still lower than what was predicted in 2000, perhaps as
a result of the recession.

ii. Park and Ride Schemes
9.45. Three out of the four new stations have Park and Ride facilities:

e Chatelherault — 100 spaces;

% An off-peak return to Glasgow Central is currently £5.50 from Merryton and £4.80 from
Chatelherault
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9.46.

9.47.

9.48.

9.49.

9.50.

9.51.

9.52.

e Merryton — 80 spaces; and
e Larkhall — 200 spaces.

Park and Ride facilities are designed to provide easy access to city centres;
people tend to make the majority of their journey by car before transferring to
rail to avoid inner-city congestion and parking charges. They are therefore
attractive to those living further away as well as local residents and, as a
result, increase the catchment area of the station.

There was no evidence in the SPT Modelling Report that Park and Ride was
part of the scheme specification during the appraisal process and
consequently that the potential demand impacts of Park and Ride provision
were factored into the assessment. Demand may have been underestimated
at these stations during the appraisal which could explain the underestimate
at Larkhall and Chatelherault but not the overestimate at Merryton.

However, research®® suggests that, except in specific circumstances, there is
no conclusive link between car parking provision and rail demand (as people
generally switch from on-street parking). Any additional demand generated
by the Park and Ride facilities may well therefore have been relatively small.

Annualisation Factors

The SITM provided station demand on a daily basis. This was converted into
annual demand by applying an annualisation factor.

The SPT Modelling Report did not detail the annualisation factors which were
used in the demand forecasting. However, as per section 9.5, an
annualisation factor of 283 is implied.

As set out in the Department for Transport’s Transport Users Benefit
Appraisal (TUBA)*°, recommended annualisation factors for
Commute/Business and Leisure are 253 and 353. Weighting these factors as
per the Scotland average journey purpose*® (70% Commute/Business and
30% Leisure) would result in an annualisation factor of 283 which is identical
to that used in the SITM. The annualisation factor applied is therefore unlikely
to be a key reason why there is a difference between the forecast and actual
demand.

Demand Ramp-up

Under PDFH guidance, it is standard practice to apply demand ramp-up
factors to reflect that improvements take time to occur and for passengers to
be aware of the service changes. For example, PDFH suggests a 70% factor
be applied to the full single year demand estimate in year 1, 85% in year 2
and 95% in year 3 with all lags complete i.e. 100% of demand evident by the
end of year 4.

%9 http://www.transportscotland.gov.uk/research/j253322-00.htm

“Ohttps://www.gov.uk/government/uploads/system/uploads/attachment_data/file/319119/tuba-user-

manual.pdf
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9.53.

It would have been appropriate to apply such factors to the demand forecasts
prepared for the four new stations. However, it is not clear from the SPT
Modelling Report whether this was done or not.

Service Specification

9.54.

9.55.

The forecasting in the appraisal made a number of assumptions about the
service specifications which would be implemented when the scheme was
constructed. These are defined in the SPT Modelling Report as:

e introduction of a half-hourly passenger service between Milngavie and
Larkhall;

e extension of the Northern Suburban line to Anniesland to allow a full
Northern service timetable to be introduced,;

e removal of operational restrictions at Westerton to enable a 15 minute
service frequency to be operated on the Milngavie section;

e improvement from 6 trains per hour to 8 trains per hour at Westerton and
Anniesland, due in part to the extension of the Northern Suburban to
Anniesland and the removal of operational restrictions mentioned above,;

e an increase in frequency from 10 trains to 12 trains an hour between
Hyndland and Partick;

e anincrease in frequency from 4 trains to 6 trains an hour between
Rutherglen and Partick on the Argyle Line in the off-peak; and

e a 15 minute service frequency at Blantyre and both Hamilton stations.

Comparison of this planned service specification and the actual service
specification implemented shows that they are closely matched suggesting
that there is little, if any, variation between what was forecast in 2000 and
what materialised in reality. There have also been no significant changes to
this service pattern since 2005. Therefore, variations in the service
specification are unlikely to have been responsible for the differences
between the forecast and actual demand.

Conclusions

9.56.

9.57.

9.58.

It is difficult to single out any one key reason why there are differences
between the forecast and actual demand for the four new stations. This is
further complicated by the lack of documentation in the SPT Modelling Report
to verify key modelling assumptions or to determine whether impacts such as
demand abstraction and demand build-up factors were applied.

Exogenous factors however are the dominant drivers of rail demand and
evidence suggests that actual economic and population growth have been
higher than what was forecast in 2000, particularly in the strong period of
growth between 2000 and 2007 before the recession. This difference is
therefore likely to be one of the most important reasons why actual demand
has been higher than forecast at three of the four stations.

Other more minor reasons for the difference may include not accounting for:
e Park and Ride facilities; and
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e demand abstraction from existing stations.

It should also be noted that there is no ‘right’ way of modelling demand at new
stations, and that every new station will have its own unique set of
circumstances that may lend itself to a particular modelling approach or set of
assumptions. Furthermore, influences on long-term rail demand are multi-
faceted, including potentially volatile drivers such as economic growth. This
makes it almost impossible to achieve an exact match between forecast and
actual station demand.
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10. RE-CALCUATION OF THE BENEFIT-COST RATIO

Overview

10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

Cost-benefit analysis undertaken at the economic appraisal stage of the
Larkhall-Milngavie rail project in 2000 indicated a BCR of 0.66 for the project.
The majority of the benefits were expected to come from journey time savings
for existing and new public transport users.

However, it was expected that the project would bring other benefits that
could not be easily monetised and captured within the formal cost-benefit
appraisal including:

e assisting economic development and encouraging local investment;

e increasing social mobility;

e creating further opportunities for further public transport orientated land-
use development; and

¢ reducing the local environmental impact.

These non-quantifiable benefits were considered by the main project sponsor,
SPT, to be more than sufficient to offset the predicted deficit in the monetised
appraisal.

Since the original economic appraisal of the Larkhall — Milngavie project,
there have been methodological developments to economic appraisal (e.g.
extension of the appraisal period from 30 to 60 years and changes to the
discount rate applied to future year costs and benefits). Additionally, as the
project was completed in 2005, outturn values to replace some of the forecast
values are now available, as well as evidence to inform certain elements of
the appraisal (e.g. the level of abstraction from car).

The economic appraisal was therefore repeated to provide a quantitative
breakdown of the benefits and costs associated with the Larkhall — Milngavie
project and allow the BCR to be recalculated to determine whether the project
has offered value for money.

The recalculation of the BCR also provides an important insight and ‘lessons
learned’ for future transport appraisals and will inform the recommendations
for the Rail Evaluation Guidance.

Economic Appraisal

10.7.

10.8.

An economic appraisal assesses the cost of the scheme against the resulting
benefits to determine whether the project offers value for money.

Comparing the total cost against the total benefits is not sufficient since costs
tend to ‘front loaded’ towards the construction phase of the project, whereas
the benefits will accrue over the full appraisal period.
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10.9. The basis of the economic appraisal process is to assess the long term worth
of a scheme. Costs and benefits are expressed in monetary terms, and are
adjusted for the time value of money, so that all flows of benefits and project
costs over time are expressed in a common basis in terms of their Net
Present Value (NPV).

Impacts on Wider Society — Present Value of Benefits

10.10. The project’s Present Value of Benefits (PVB) is the net value of benefits and
dis-benefits that impact wider society. These include: increase in public
transport revenue through generation of rail demand; user and non-user
benefits such as travel time savings and reduced road congestion; and
impacts on wider government finances such as indirect tax.

10.11. The benefits associated with the project are discussed in more detail below.

Impacts on Government — Present Value of Costs

10.12. The project’s Present Value of Costs (PVC) is the cost of the scheme to
government. The PVC includes only the costs that specifically to fund the
project. These costs include: capital costs; maintenance costs; operational
costs; and renewal costs.

10.13. The costs associated with the project are discussed in more detail below.

Benefit Cost Ratio

10.14. The BCR is given by the ratio PVB/PVC. This indicates how much benefit is
given per unit of cost and is used to inform value for money assessment of
transport schemes. A BCR greater than 1 indicates that the benefits outweigh
the costs.

Economic Appraisal Methodology

i. Appraisal Assumptions

10.15. The economic appraisal was conducted by applying the assumptions shown
in Table 26 in line with STAG.

Table 26 Economic Appraisal Assumptions

Appraisal Principle | Assumption

60 years

As the project was completed in December 2005, the
appraisal period runs from 2006 (first full year of opening) to
2065.

Appraisal period

2010
Price base year All revenues streams converted to 2010 prices using the
Treasury’'s GDP deflator

All revenues discounted to 2010 base year:
Discount rate 3.5% for first 30 years
3.0% thereafter

Demand is capped at 2032 levels
No rail demand growth from 2033 onwards.

Demand cap
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10.16. In the original appraisal conducted in 2000, different assumptions were
applied:

e the appraisal period was 30 years;
e the price base year was 1994; and
e a 6% per annum discount rate was applied.

10.17. However, it was preferable to recalculate the BCR using current STAG
guidance, to eliminate the methodological discrepancy between the two BCR
estimates and to facilitate comparison of the Larkhall — Milngavie project with
recent/future appraisals of other transport schemes.

ii. Do-Something and Do-Minimum

10.18. To isolate the incremental benefit of the Larkhall-Milngavie rail project, it was
necessary to forecast two scenarios, one with the project, the ‘Do-Something’
(DS), and one without, the ‘Do-Minimum’ (DM).

10.19.In the DM, it was assumed the project was not implemented (i.e. no new
stations, and no change in service frequency).

10.20. The benefit applied in the BCR calculation was then the incremental benefit of
the DS against the DM (i.e. DS — DM).

iii. Evaluation Scope

10.21. A proportionate, high-level approach was taken throughout the evaluation,
with focus on the main benefits and costs and retaining consistency with the
original appraisal where possible.

10.22. The evaluation covered all stations on the Larkhall to Milngavie (Table 27)
with the exception of the central Glasgow stations (Partick, Exhibition Centre,
Glasgow Central, Glasgow Queen Street and Argyle Street). They were
excluded as the frequency improvements at these stations were relatively
minor. Furthermore, it would have been difficult to isolate the impact of the
Larkhall — Milngavie project due to other network improvements implemented
during the relevant period (e.g. the Airdrie to Bathgate link which will also
have influenced demand at some of the central Glasgow stations).

Table 27 Stations Included in Evaluation

Larkhall — Milngavie Line Stations

Milngavie, Hillfoot, Bearsden, Westerton, Anniesland,
Included in Kelvindale, Hyndland, Bridgeton, Dalmarnock, Rutherglen,
evaluation Cambuslang, Newton, Blantyre, Hamilton West, Hamilton
Central, Chatelherault, Merryton, Larkhall

Project Benefits
10.23. The main project benefits and dis-benefits are:

e change in public transport revenue (rail, bus);
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¢ rail user (both existing and new) benefits, predominantly journey time
savings;

e non-user benefits due to fewer car trips (e.g. external costs of car use
such as decongestion);

¢ lower indirect tax revenue as increased spending on rail means less
spending elsewhere.

10.24. Each of these are discussed below including, where applicable, the STAG
guidance applied to monetise each one.

Public Transport Revenue

10.25. The rail improvements delivered by the scheme (either new stations or
service frequency improvements) have generated additional rail demand and
therefore additional rail revenue.

10.26. However, evidence from the User Survey (see Chapter 5) suggests part of
this additional demand has been abstracted from bus. Therefore, there will
have been a fall in bus demand and revenue resulting from the project which
will have offset the increase in rail revenue.

10.27. To determine the incremental rail revenue generated by the project, the DS
and DM revenue streams were calculated as documented in Table 51 in

Appendix C.

10.28. The DM and DS rail demand over the 60 year appraisal period is shown in
Figure 30.
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Figure 30 DS and DM Rail Demand, 2006 — 2065

78



10.29. The total 60 year rail revenue (in 2010 prices and values) in the DS is
£516.5m and in the DM £446.6m. The total incremental rail revenue (DS —
DM) is therefore £69.8m.

10.30. The small level of abstraction from bus to rail (based on the User Survey
results) will reduce bus revenue by £2.5m over 60 years (in 2010 prices and
values). Levels of abstraction from bus were determined from the User
Survey and an average fare of £1.50 (2014 prices) was applied.

10.31. The incremental public transport revenue impact due to the Larkhall —
Milngavie project over 60 years (in 2010 prices, discounted) is therefore
£67.4m, as shown in Table 28.

Table 28 Present Value Public Transport Revenue Impact

Revenue Value £m
Rail 69.8
Bus -2.5
Total 67.4

Values are 60 year totals discounted to 2010 prices and values

User Benefits

i.  Journey Time Savings

10.32. The Larkhall — Milngavie project has delivered significant time saving benefits
for existing and new rail users.

10.33. For existing rail users:

e station waiting times have been reduced at stations where service
frequencies have improved; and

e station access/egress times have been reduced for rail users that now use
the new stations but previously had to travel further to reach existing
stations.

10.34. The rail improvements have also improved the convenience of journey-
making and/or reduced journey times and therefore generated new rail users
who either previously had longer bus-based journeys or who previously did
not make the relevant trips at all.

10.35. New users derive half of the time saving benefit (‘Rule of a Half*) compared
to existing users, in line with transport economic theory.

10.36. The calculation of the value of the journey time savings is documented in
Table 52 in Appendix C. The time saving benefits were monetised using
Values of Time (VoT) as shown in Table 29.

** Economic theory suggests that when users change their travel in response to a change in cost
(from C, to C,), the benefit derived (or net consumer surplus) averages half the change in cost (the
‘rule of a half’). This is because some users will shift with only the smallest change in cost (so small
the cost can still be assumed to be Cy) whereas others will only shift when the costis C;. The
average benefit across all users is therefore %2 x (C; - Cy).
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Table 29 Values of Time by Journey Purpose

Journey Purpose Value of Time (£ per

hour, 2010 prices)
Commute 6.81
Business 26.86
Leisure 6.04

Source: STAG

10.37. The value of the journey time savings over 60 years (in 2010 prices and
values) is £390.4m as shown in Table 30.

Table 30 Present Value of Journey Time Savings

Journey Time Savings Vvalue £m
Existing User 361.2
New User

Abstracted from bus 11.8
Previously did not travel 174
Total 390.4

Values are 60 year totals discounted to 2010 prices and values
ii.  Crowding and other Benefits

10.38. Other potential user benefits such as crowding relief were not considered.
Whilst there may be some localised crowding on peak services to Glasgow,
the impact on crowding of the Larkhall — Milngavie project is likely to have
been minimal and was therefore not included in either the original appraisal or
that being reported here.

Indirect Tax Revenue

10.39. Schemes such as the Larkhall — Milngavie that generate rail demand shifts
consumer consumption from alternative goods and services to rail. This
impacts indirect taxation revenues because:

e diesel rail fuel duties are considerably lower than road fuel duties and
many trains now run on electricity; and
e rail fares are zero-rated for VAT.

10.40. STAG guidance was applied to calculate the indirect tax impacts due to the
generation of rail demand resulting from the Larkhall — Milngavie project. This
involved calculating the difference between the DS and DM rail revenue (as
per Table 51) and applying the indirect tax rate of 19%.

10.41. The value of the indirect tax impacts over the 60 year appraisal period (in
2010 prices, discounted) is -£13.9m as shown in Table 31.
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Table 31 Present Value Indirect Tax Impacts

Indirect Tax impacts Value £m
Commuting -11.1
Business 0.0
Leisure -2.8
Total -13.9

Values are 60 year totals discounted to 2010 prices and values

Non-User Benefits

10.42.

10.43.

10.44.

10.45.

10.46.

10.47.

User Survey evidence indicated that there has been a mode switch from car
to rail as a result of the Larkhall — Milngavie project which will have led to a
(slight) reduction in traffic congestion and other traffic-related non-user
benefits. At the appraisal stage, it is typical to monetise these non-user
benefits (i.e. benefits to travellers who are not the primary users of the
enhanced rail services).

Given the Larkhall — Milngavie project is now at the evaluation stage, it was
decided not to include these non-user benefits in the core BCR calculation as
the assumptions applied would be appraisal-based. However, to retain
consistency with the appraisal BCR, the non-user benefits were still
calculated and in the BCR calculation presented below, as well as the core
BCR (i.e. excluding non-user benefits), the calculation is repeated but
including non-user benefits.

The primary method for estimating non-user benefits is based on Marginal
External Costs (MECs). The use of road vehicles incurs both private costs
borne by the individual traveller (i.e. fuel costs, travel time and external costs
borne by other). For cars, these external costs include congestion, air
pollution, noise, infrastructure and accident costs.

A mode shift to rail therefore brings the following benefits:

congestion relief due to fewer cars on the road;

infrastructure relief as fewer cars means less requirements for road works;

accident relief due to fewer cars on the road;

air quality improvement as per person transported, emissions from rail are

lower than from car;

e noise reduction as per person transported, noise from rail is lower than
from car; and

e greenhouse gas reduction, since the per-passenger-kilometre emissions

from travel rail are lower than from car.

However, there is also a dis-benefit to government as fewer car trips results in
lower spending on car fuel and so the government collects less indirect tax.

STAG guidance was applied to calculate the change in these external costs
arising from the reduction in car trips resulting from the Larkhall — Milngavie
rail project, as documented in Table 53 in Appendix C.
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10.48. The value of these benefits over the 60 year appraisal period (in 2010 prices
and values) is £11.8m as shown in Table 32.

Table 32 Present Value Marginal External Costs

Marginal External Costs Value £m
Congestion 134
Infrastructure 0.2
Accident 2.5
Local Air Quality 0.0
Noise 0.2
Greenhouse Gases 1.2
Indirect Tax -5.7
Total 11.8

Values are 60 year totals discounted to 2010 prices and values

User Charges

10.49. There may have been some change in rail user charges as some passengers
may now be paying higher fares such as those who previously boarded trains
at Hamilton Central but can now board at Larkhall (which is in a higher-fare
zone).

10.50. However, this impact is likely to have been small*? and any increase in fare

has likely been offset by a reduction in access time and costs.

10.51. This impact is therefore not included in the calculation of the PVB.

Wider Economic Benefits

10.52. The original appraisal anticipated that the project would bring other benefits
that could not be easily monetised such as Wider Economic Benefits (WEBS).

10.53. This impact was assessed in Chapter 8 and concluded that whilst there is
some evidence of small-scale localised impacts, in general the WEBSs
generated by the Larkhall-Milngavie rail project have been limited.

10.54. WEBSs are therefore not included in the recalculation of the PVB being
reported here.

PVB Summary

10.55. The total PVB over 60 years is £443.9m as shown in Table 33.

*2 For example an off-peak return from Larkhall to Glasgow Central is £1.20 more than that from
Hamilton Central
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Table 33 Present Value of Benefits

Benefit Value £m
Public Transport Revenue 67.4
User Benefits 390.4
Indirect Tax Impacts -13.9
Total 443.9

Values are 60 year totals discounted to 2010 prices and values

10.56. If the marginal external costs (£11.8m) are included, then the PVB increases
to £455.6m.

Project Costs

10.57. The costs of the Larkhall — Milngavie rail project can be broken down as
follows:

capital costs;
operational costs;
maintenance costs; and
renewal costs.

Capital Costs

10.58. The project capital cost covered the construction costs of building the new
track and stations. The total outturn capital cost was £34.5m, with funding as
shown in Table 34.

Table 34 Outturn Capital Cost Funding Contributions

Source Value £m
Scottish Government 25.0
Strathclyde Passenger
9.1

Transport
South Lanarkshire

. 0.4
Council
Total 345

Source: Transport Scotland

10.59. For the purpose of this exercise, it was assumed that the capital cost was
spread equally over the two years of construction, 2004 and 2005.

Operational Costs

10.60. The operational costs associated with the project include the cost for leasing
extra trains, staff and fuel costs, and track and station access charges.

10.61. The operational costs were agreed by Transport Scotland under the franchise
agreement with First ScotRail awarded in 2004. As part of their bid,
operational costs were proposed for the project under a priced option. These
are broken down between variable operational costs (Table 35) and track and
station access charges (Table 36) for the life of the 10 year franchise.
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10.62. It was assumed that these are the outturn costs (although they were 2004
forecasts). The 2014/15 values were assumed to apply each year until the
end of the appraisal period with no real increases applied.

Table 35 Outturn Variable Operational Costs, 2005/06 — 2014/15

2005/06 | 2006/07 | 2007/08 | 2008/09 | 2009/10

Variable 655,583 | 1,920,582 | 2,115,003 | 2,146,569 | 2,169,777
Operational Costs

©) 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15

2,199,390 | 2,217,414 | 2,291,701 | 2,266,726 | 2,298,030

Source: ScotRail Franchise Agreement, Section 3

Table 36 Outturn Track and Station Access Costs, 2005/06 — 2014/15

2005/06 | 2006/07 | 2007/08 | 2008/09 | 2009/10

Track Station 127,420 | 739,043 | 1,121,289 | 1,117,013 | 1,144,709
Access Costs (£) 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15
1,135,770 | 1,127,336 | 1,185,381 | 1,118,420 | 1,105,008

Source: ScotRail Franchise Agreement, Section 3

Maintenance Costs

10.63. Maintenance costs of the new assets were covered by SPT until added to the
railway Regulatory Asset Base® at the start of Control Period 4 in April 2009
(Table 37). The cost is a fixed cost charged by Network Rail under terms
agreed by the Rail Regulator.

Table 37 Maintenance Costs, 2005/06 — 2008/09

Maintenance costs 2005/06 2006/07 2007/08 2008/09
(£) 85 214 229 245

Source: Transport Scotland

10.64. From 2009/10 onwards, any maintenance costs are covered by the
Regulatory Asset Base and so it was not possible to extract the precise
maintenance cost attributable to the Larkhall — Milngavie rail project. The
2008/09 maintenance cost (£245k) were therefore assumed to continue to
apply each year until the end of the appraisal period with no real increases or
decreases applied.

Renewal Costs

10.65. It was assumed that renewals to the new stations and tracks will be
undertaken to continue to provide an acceptable environment for rail
passengers and to ensure public safety.

10.66. These costs were assumed to be 10% of the capital cost, spent every 10
years, with the first renewal due in 2016.

3 Regulatory Asset Base (RAB) is the value of a privatised asset equal to what investors paid when
the assets were originally privatised plus any subsequent capital expenditure adjusted for
depreciation.

84



PVC Summary

10.67. The total PVC over 60 years is £160.4m as shown in Table 38.

Table 38 Present Value of Costs

Cost Value £m
Capital Costs 39.9
Operational Costs 104.6
Maintenance Costs 7.5
Renewal Costs 8.4
Total 160.4

Values are 60 year totals discounted to 2010 prices and values
Calculation of Benefit Cost Ratio

BCR Analysis

10.68. Table 39 shows the PVB, PVC, NPV (calculated as PVB — PVC) and BCR
(PVB/PVC) as recalculated on the basis of the analysis described above.

Table 39 Benefit Cost Ratio

Iltem Value
PVB (Em) 443.9
PVC (Em) 160.4
NPV (Em) 283.5
BCR 2.77

PVB, PVC and NPV are 60 year totals discounted to 2010 prices and values

10.69. The BCR is therefore recalculated as 2.77. If the PVB includes marginal
external costs (£11.8m), then the BCR increases to 2.84.

10.70. With a BCR greater than 1, this indicates the benefits outweigh the costs.

Comparison against Original BCR

10.71. The original project BCR calculated at the appraisal stage was 0.66. The
recalculated BCR therefore represents a significant improvement over the
original BCR.

10.72. However, as discussed in section 10.16, due to changes in appraisal
methodology, a direct like-for-like comparison is not possible.

10.73. To overcome this, two sensitivity tests have been run as shown in Table 40:

e as per current STAG guidance but assuming a 30 year appraisal period;
e as per current STAG guidance but assuming a 30 year appraisal period, a
1994 price base year and a discount rate of 6%.

10.74. Note however that even when implementing the above, inconsistencies
remain between the two appraisal methodologies (e.g. appraisal values such
as values of time which will have been updated since 2000 as a result of new
research).
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Table 40 Benefit Cost Ratio Sensitivity Tests

Sensitivity Test Assumption BCR
30 year appraisal period;
1 2010 price base year; 2.35

3.5%/3.0% discount rate

As per Test 1 but with 1994
2 price base year and 6% 1.83
discount rate

10.75. The sensitivity tests show that, even with a shorter appraisal period and
higher discounting of future year benefits, the project’s benefits still outweigh
itS costs.

It can therefore be concluded that the outturn benefit cost ratio of the
Larkhall — Milngavie rail project is significantly higher than that reported in
the original appraisal and indicates that the project’s benefits outweigh the
costs.
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11. RECOMMENDATIONS FOR RAIL EVALUATION

Overview

11.1.

11.2.

This chapter sets out the recommendations to be considered for inclusion in
Transport Scotland’s Rail Evaluation Guidance. The basis for these
recommendations has been primarily SYSTRA'’s experience in conducting
this evaluation study and in particular the challenges experienced undertaking
the different aspects of the study including the Outcome and Process
Evaluations, conducting surveys and reviewing passenger forecasts.

A number of the recommendations are already included in the current draft
guidance but are repeated here, either to highlight their importance or to
refine the relevant guidance text. Others are potential new guidance which
are not covered in the current version of the draft guidance.

Recommendations

Project Objectives

11.3.

11.4.

11.5.

11.6.

The current draft guidance states that projects should be assessed against
their original objectives and against the five STAG criteria. One of the issues
with the Larkhall — Milngavie evaluation was that only general project
objectives were set (e.g. ‘to offer social inclusion benefits for residents’). In
the absence of quantitative or measurable objectives, it was difficult to assess
the extent to which each objective had been met.

It is therefore recommended that ‘SMART’ project objectives are established
prior to the initial appraisal and that these objectives are then used in the
subsequent evaluation:

e Specific — objective should specify exactly what the project will achieve in
unambiguous terms;

e Measurable — objective should be quantitative and measurable, against
which the project can be evaluated in the future;

e Achievable — objective should have a realistic chance of success;

¢ Realistic — objective should have a clear purpose and benefit;

e Time-bound — objective should specify the timescales for accomplishment.

Objective-setting should involve all project stakeholders’ agreement.
Consideration must also be given to the information and data that will be
required to effectively measure the project against each objective. This
should include details of the method and frequency of the data collection.

Establishing achievable ‘SMART’ objectives is a fine balance. Whilst
objectives should be challenging and stimulating, they should also be realistic
and take into account forecasting uncertainties. Failure to meet objectives by
a large margin could potentially be politically embarrassing and damage
public confidence in future transport projects.
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Control Groups

11.7.

11.8.

Due to the wide geographical coverage of the Larkhall — Milngavie rail project
it was difficult to establish a reliable control group that was close enough to
the project area to have been subject to the same economic conditions but
not affected by the project’s impacts.

The project control group should be identified at the project outset and
measures put in place so that any data collection is carried out in the control
group area, as well as the main project area, to allow a subsequent
comparison between the two.

Baseline

11.9.

11.10.

11.11.

11.12.

As noted in the draft guidance, establishing the baseline is essential to be
able to understand the behaviour of users before the project intervention.

A challenge for the Larkhall — Milngavie Outcome Evaluation was that no
baseline was established. The User Survey tried to recreate the baseline by
asking respondents what they would do if there was no station or if the rall
frequency was reduced. However, how passengers would travel in the future
IS not necessarily the same as how they used to travel before the project was
completed and so approach may not reproduce the ‘Before’ behaviour
accurately.

It is recommended that the baseline is established at the initial appraisal
stage, for example through surveys of the users of existing stations within the
study area and non-users who currently use other modes. Users and non-
users could be asked about their current travel patterns and how they are
likely to react to the improvements, in particular whether they would switch to
rail.

The data from these surveys would give a better understanding of likely
demand abstraction and mode shifting that can be modelled and lead to more
accurate and more evidence-based demand forecasts.

Secondary Data

11.13.

11.14.

11.15.

The draft guidance highlights the importance of secondary data sources that
could be used to inform evaluations of rail projects.

It is recommended that these data sources, the frequency of collection and
the stakeholder responsible for collection and analysis are identified at the
project outset or as part of the STAG appraisal process. How this data will be
used to inform whether a particular objective is being met should also be
clearly established.

For certain localised impacts (e.g. the opening of a new station), data on
socio-economic indicators such as population and employment may not be at
a sufficiently disaggregate level to accurately assess the impact of the project.
In such instances, alternative data sources should be considered and a
process established to gather it.
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Primary Data

11.16.

11.17.

11.18.

11.19.

11.20.

11.21.

Survey Method

On-board and at station surveys are referred to in the draft guidance. Whilst
these are an effective technique for collecting information, they can be time-
consuming and expensive.

An alternative is the use of online surveys, as demonstrated with the User
Survey undertaken for this evaluation study. These can be a more cost-
effective alternative to on-board or at station surveys. Although it excludes
people who do not have internet access, this is becoming increasingly less of
an issue, as more people get access to the internet, through a combination of
home computers and smartphones.

However, one of the issues encountered on the Larkhall-Milngavie evaluation
was the low response rate to the online survey. To increase the response
rate for future online surveys, it is recommended that alternative channels for
promoting surveys should be explored alongside traditional advertising. In
particular, advertising on social media such as Facebook and Twitter is likely
to generate a higher response rate from those who use the relevant social
media. Such channels have the advantage of users been able to access the
survey immediately by clicking on the link as opposed to users seeing the
advert and then accessing the survey later.

The main disadvantages of using social media to recruit respondents are:

e itis aless targeted approach and could generate a significant number of
irrelevant responses from respondents living or working outside the study
area; and/or

e it may annoy some members of the relevant social media networks who
receive the request to participate but who have little or no interest in the
rail scheme or the survey.

To avoid these problems, it is recommended adding QR codes™ to the flyers
and posters being used to advertise the survey in the study area. These can
then be used to enable the members of the travelling public who have the
relevant smartphone/tablet technology to quickly access the relevant online
survey webpage, while ensuring that the set of respondents remains within
the targeted study area.

Survey Content

Regardless of the survey method used, it is recommended that rather than
bespoke surveys being developed for each rail project, a standard ‘best
practice’ survey template is developed that could be used each time an
appraisal or evaluation study is undertaken. Surveys could contain a

*“0OR (Quick Response) code is the trademark for a matrix barcode that can be read by a device
such as a smartphone or tablet and then opens information about the item to which it is attached in
the device’s web browser
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11.22.

11.23.

11.24.

11.25.

11.26.

common core set of questions, supplemented by further questions tailored to
the individual scheme.

It is also recommended that surveys maximise the information gathered by
asking information about multiple frequent journeys (e.g. the Larkhall-
Milngavie User Survey asked respondents about up to three of their most
frequent journeys). This is useful because many passengers use rail on a
regular basis for more than one purpose (e.g. commuting and leisure), but
their behaviour following an intervention may differ according to their journey
purpose. It is therefore useful to collect information on more than one
journey.

Transport Scotland could use the format of the travel purpose questions used
in this evaluation study as the starting point for an (electronic) survey template
which could be provided with the evaluation guidance. However, it is likely
some modifications may be needed to this questionnaire, to ensure that it
adequately covers the generic needs of a typical rail scheme evaluation.

Timing of Surveys

In addition to a survey to establish the baseline (see section 11.11), itis
recommended that information on users’ travel behaviour is collected
following project completion, typically between six and twelve months from the
project opening. This will help establish the extent to which travel behaviour
of existing residents/employees of the area changes as a result of scheme,
including the level of abstraction from other modes and stations.

However, this ‘just after opening’ survey would not capture lifestyle changes
as a result of transport improvements (e.g. moving house, changing job). A
further survey should therefore be undertaken between 3 and 5 years after
the scheme’s opening, to pick up these medium/long-term impacts.

This recommendation will obviously have cost implications for the evaluation
process, so it may be desirable to exclude this follow-up survey for any
small/local schemes deemed ‘unlikely’ to generate significant land-use
changes. These smaller schemes are likely to be appraised using simple
fixed-demand matrices, with no WEBSs included within their appraisal, so there
will be a corresponding reduction in the need to evaluate these WEBs within
the evaluation process.

Process Evaluation

11.27.

11.28.

In the Larkhall-Milngavie ‘Lessons Learned’ exercise undertaken in 2008, it
was noted that as three years had passed since the project’s completion,
many of the personnel involved in the project had moved organisations and
so were not available to participate. Additionally, much of the project
documentation had been archived and was difficult to obtain. This limited the
findings from the exercise.

This highlights the need for the Process Evaluation to be conducted soon
after project completion. This will ensure that most of the key individuals
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involved in delivering the project are still available to provide their input and
that all issues encountered can be easily recalled and recorded.

11.29. It is therefore recommended that the Process Evaluation is conducted within
six months of project completion.

Project Documentation

11.30. When conducting the Larkhall-Milngavie evaluation it was at times difficult to
gain access to key project documentation. Furthermore, given the change in
personnel since the project was completed, it was sometimes unclear whether
the information provided was comprehensive or the latest version.

11.31. 1t is therefore recommended that on project completion, all key project
documentation is archived and transferred to the stewardship of one
organisation (probably Transport Scotland).

Demand Modelling

i. Choice of Demand Forecasting Methodology

11.32. For the Larkhall-Milngavie demand modelling, no rationale was given in the
SPT Modelling Report for the modelling approach chosen.

11.33. 1t is recommended that before any modelling begins, an evaluation of the
various modelling approaches available and the pros and cons of each one is
undertaken. Clear justification for one approach over alternatives should be
documented. Best practice guidance as to which approach is likely to be the
most suitable for a given set of circumstances is provided in PDFH.

ii. Documentation of Forecasts and Assumptions Applied

11.34. Little information regarding exogenous assumptions used was given in the
SPT Modelling Report. Furthermore, demand forecasts were only provided
for the four new stations, and for the predicted opening year (2001).

11.35. 1t is therefore recommended that a modelling Record of Assumptions is
produced. This should include:

e a detailed description of the modelling methodology;

¢ all exogenous factors assumed including their source;

¢ the levels of demand abstraction and mode switching assumed, including
justification and/or evidence for the assumptions made;

e all key modelling parameters including annualisation and ramp-up factors;

e a clear description of the rail service pattern (frequency and journey times)
and fares assumed; and

e any assumptions made about the Reference Case and Do Something
changes affecting the competing modes (e.g. journey time, frequency
and/or fares).
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11.36.

iii.
11.37.

11.38.

11.39.

Additionally, a full suite of model outputs (ideally in a simple comma-
separated variable or equivalent ‘flat’ format) should be prepared. This
should include comprehensive annual demand forecasts for all stations
impacted by any change i.e. all stations in the study area, and for an
extended time period e.g. for 15 years post-implementation. This will facilitate
a future comparison of the forecasts against actual demand.

Sensitivity and Risk Analysis

To account for the impact of potentially volatile drivers such as economic
growth on demand forecasts, it is best practice to prepare a range of
forecasts to reflect the inherent risk in using a particular set of exogenous
drivers. In addition to the ‘Central’ forecast (based on the most likely or mid-
range scenario), typically two sensitivity tests should be performed: ‘Low’ and
‘High’.

The ‘Low’ sensitivity test would for example take the more pessimistic
forecasts available for GDP, employment and population growth; the ‘High’
would take the more optimistic forecasts. These could be either drawn from
different forecasters e.g. Experian, Oxford Economics or CEBR, or by
adjusting the ‘Central’ forecasts e.g. +0.5% and -0.5% per annum for the
‘High’ and ‘Low’ scenarios respectively.

In addition to sensitivity testing the main exogenous drivers, tests should also
be conducted around other factors that may influence the demand predicted
for the scheme. For example:

¢ with and without park and ride facilities;

¢ the inclusion of a significant competitor response (from bus/coach
operators);

o if the forecast demand at a particular station is significantly influenced by
additional local housing or commercial development, what would be the
impact if this development does not occur or is on a smaller scale than
assumed in the core forecast?
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12. EVALUATION STUDY CONCLUSIONS

Overview

12.1.

This chapter summarises the main findings and conclusions with respect to
the two main study objectives:

e an assessment of the extent to which the project has met its objectives
and the five STAG criteria, and whether the project has offered value for
money;

e provide recommendations for improvement of the draft Rail Evaluation
Guidance.

Conclusions

12.2.

The evaluation found that the project has been a success in terms of standard
Transport Economic Efficiency (TEE) measures with the project’s benefits
outweighing its costs which is primarily due to higher than expected demand.
However, there is only limited evidence to support the success of the project’s
wider objectives.

Achievement of Objectives

12.3.

12.4.

The six project objectives were:

e Project Objective 1: reconnect Larkhall to the rail network to allow the
introduction of a half-hourly service;

e Project Objective 2: double the frequency of services between Hamilton
and central Glasgow and between Milngavie and central Glasgow to four
trains per hour;

e Project Objective 3: remove an operational bottleneck on the North
Suburban line;

e Project Objective 4: increase the attractiveness of Larkhall and Kelvindale
and the surrounding areas for inward investment and land development;

e Project Objective 5: offer social inclusion benefits for residents; and

e Project Objective 6: encourage a modal shift towards public transport.

The first three operational objectives have all been achieved. For the
remaining three, in the absence of quantitative targets, it was more difficult
judge the extent to which they have been achieved. There was certainly
evidence from the two surveys undertaken and the accessibility analysis that
positive contributions have been made for objectives 5 and 6, particularly in
Larkhall:

¢ the rail improvements have led to reductions in public transport journey

times to key destinations across the project area, improving accessibility
and promoting social inclusion;
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12.5.

12.6.

12.7.

e there is evidence from the survey findings that the rail improvements have
encouraged a mode shift towards public transport which has likely resulted
in abstraction of car trips as well as a small net decrease in car ownership.

For objective 4, although there was some evidence from both the User and
Business Surveys that the project had increased the attractiveness of Larkhall
and Kelvindale, this was not supported by examination of local economic
indicators; this suggested that overall the rail project has not had a significant
or measurable wider economic or social impact. There is some evidence
however of the rail project being a factor in the increased levels of homes
being built in the Larkhall area in particular. It is also acknowledged that the
full benefits of the rail improvements could take many years for to materialise.

The analysis of WEBSs generated by the project also suggested that these too
had been limited to localised, small-scale impacts.

Nevertheless, overall the project can be considered a success in terms of
utilisation, with actual passenger demand exceeding forecasts and the
recalculation of the BCR showed this was significantly higher than that
reported in the original appraisal and indicates that project has delivered
‘value for money’.

Recommendations for Rail Evaluation Guidance

12.8.

12.9.

The recommendations listed in chapter 11 were developed through
encountering a number of issues when conducting this evaluation study.

The main recommendations are to:

e develop ‘SMART’ project objectives which can be effectively and
continuously monitored post-project completion;

e conduct the Process Evaluation soon after project completion;

¢ identify the data required to effectively appraise, monitor and evaluate the
project including the use of surveys to better understand the
characteristics and behaviour of users and potential users both before and
after project completion;

e ensure data collection is an ongoing exercise rather than a task that is
only considered as part of the Outcome Evaluation;

e consider innovative survey design including use of new technology and
social media to ensure a more targeted yet cost-effective survey
approach;

e ensure all project documentation is comprehensively archived and safe-
guarded to make sure the relevant and correct information is readily
accessible which will aid the future monitoring of the project;

e ensure all demand modelling assumptions made and outputs prepared at
the appraisal stage are comprehensively documented; and

e undertake sensitivity tests using a range of economic conditions when
preparing demand forecasts to reflect the inherent uncertainty in
forecasting.
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12.10. Inclusion of these recommendations will promote a more robust, evidence-
based evaluation of rail projects. This will enhance the ability to demonstrate
that the observed project outcomes and impacts have been caused by the
intervention rather than external influences.
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13. APPENDIX A: USER SURVEY

Overview

13.1.

13.2.

For this evaluation, it was decided that the most effective way to determine
change in travel behaviour since the project was implemented was to ask rail
passengers using services on the line directly to build up an accurate picture
of behaviour ‘before’ and ‘after’.

An online survey was developed as this was judged to be the most effective
method of gathering the necessary information considering the geographical
spread of respondents (see figure 1).

Respondent Recruitment and Survey Response Rate

13.3.

13.4.

13.5.

13.6.

SYSTRA originally proposed to advertise the survey using a combination of
flyering and posters at stations that received new services and service
improvements, advertisements in the local press, and social media (for
example through Transport Scotland, Network Rail and First ScotRail's
Twitter and Facebook feeds).

However, due to concerns from Transport Scotland that the blanket nature of
social media would not allow users of the Larkhall-Milngavie service to be
specifically targeted, it was decided not to use this approach. In addition, it
was not possible to use posters as a means of advertising the survey as First
ScotRail were not able to facilitate this.

Awareness of the survey was therefore generated through a targeted
approach. An initial week-long flyering exercise was undertaken at key
stations (the four new stations® on the line plus Glasgow Queen Street and
Glasgow Central) across the network. This was followed by placing an advert
in the local press® for 2 weeks. The initial promotion resulted in a total of 116
survey responses, 35% of the target sample of 336*'.

A further week-long flyering exercise* was subsequently undertaken to
further boost responses, but with limited effect. Following all promotion
activity, a total of 164 survey responses were received, representing half of
the target sample.

**The four new stations created as a result of the Larkhall-Milngavie railway project were Larkhall,
Merryton, Chatelherault and Kelvindale.

*® A quarter-page advert was placed in two editions of the weekly The Hamilton Advertiser.

*" The target sample of 336 was based on a 30% sample of daily entries/exits from the four new
stations in 2012/13.

*® Here, the four new stations (Chatelherault, Merryton, Larkhall, Kelvindale) as well as those stations
on the line with the highest patronage which received service improvements as a result of the
Larkhall-Milngavie Railway project were targeted. The additional stations targeted were: Glasgow
Central Low Level, Glasgow Queen Street Low Level, Hamilton Central, Hamilton West, Exhibition
Centre, Partick, Hyndland, Anniesland, Argyle Street, Rutherglen and Milngavie.

96



13.7. In total, the online survey was live over a six-week period between Tuesday
6™ May and Friday 20" June 2014.

Survey Content

13.8. To gather the information required to evaluate the scheme against the
objectives and STAG criteria, the survey focused on the issues listed below.
The following information was provided for up to three of the respondents
most frequent journeys:

e journey origin / destination;

e journey purpose;

e journey frequency;

e time of journey; and

e the transport mode(s) used to access the stations.

13.9. Additionally, respondents were asked:

e whether travel behaviour has changed as a result of service
improvements;

e whether respondent has moved home / job as a result of service
improvements;

e whether respondent has changed their spending habits as a result of
service improvements; and

e demographic information (age, gender, marital status, household income
etc).

13.10. The main aim of the survey questions was therefore to build up an accurate
picture of ‘before’ and ‘after’ travel behaviour.

Sample Size and Limitations of Analysis

13.11. A total of 164 survey responses were received over the six-week online
survey period and information was provided for 309 journeys®.

13.12. The number of journeys recorded was scaled up to provide the total number
of annual journeys made by respondents based on frequency of travel
information e.g. for a journey made ‘about once per week’, a scaling factor of
52 was applied and then a factor of 2 (to account for the station entry and
exit). This gave a total of 66,410 annual station entries/exits. This compares
against the Office for Rail Regulation (ORR) estimate of annual station
entries/exits in 2012/13 (the last year for which data is available) of 6.77m
across all stations covered by survey. The sample size therefore represents
1.0% of total station entries/exits in 2012/13.

13.13. Based on this sample size, the margin of error is £7.65% with a confidence
interval of 95% and on the assumption of maximum uncertainty. This should

**The number of journeys is greater than the number of respondents as the survey asked about
multiple journeys (information was provided for up to three of the respondent’s most frequent trips in
the past year).
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be taken into account when considering the results presented in subsequent
sections.

Overview of Respondents

13.14. The distribution of the respondents’ home postcodes (n = 15150) is shown in
the map in Figure 31 and summarised in Table 41. The distribution of
respondents reflects the targeting of key stations, with over 60% living in
Larkhall or Hamilton. The remainder were predominantly from the Greater
Glasgow area, particularly the Kelvindale and Bearsden areas.

<)
.—
:
3
&
4
—— 2

o (%) 1_ Alrdne
'f D
Bridgeton © K
/ Dalmamock
M74)
Ruthergien s
(MY7) . ~
@ . Cambusiang Ny
Mmﬂﬂm”) Bellshi @
PS w."a.»,‘-,» N
. Comtaslang N = h
Barrt WN )

’I.r’t,'h Mot herwed 1
_ o ‘ |
(M7 Newton Hton West Newmaird
Legend s Maarrs K7 @ Hamliton Central ‘
ge (M7 . e o WAshaw |
s Tian staton East “ ‘“I'!.m.’. ’
N

Kb
@ Respondents HomeRddress

L . dlernyto :
~e—s- Lavkh - Moz ayie Ro 2o 4 2 o
L)
AT ™ :
015" 3 & 9 ”. ® ®
| ew aw ceem—— i ®
]

Figure 31 Survey Respondents’ Home Address Locations

Table 41 Postcode Distribution of User Survey Respondents

Postcode / Area Number of
Respondents

ML9 (Larkhall) 61

ML3 (Hamilton) 34

G12 (Glasgow City incl. 9

Kelvindale)

ML11 (Lanark) 6

G61 (Bearsden) 5

Other G or ML postcodes 35

Other Scotland postcodes 1
Total 151

013 respondents declined to provide their home postcode.
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13.15.

The age and gender distribution of the respondents is summarised in Table
42. This indicates the survey sample was representative of gender but that
the under 45s were under-represented and the over 45s over-represented
when compared to the gender and age profile of rail passengers at a national
(GB) level.

Table 42 User Survey Respondents by Age and Gender

Gender 16-24 25-44 45-64 65+ Total GB
Average

Male 6% 17% 26% 4% 53% 54%

Female 4% 18% 21% 4% 47% 46%

Total 10% 35% 46% 9% 100%

GB | 19% 46% 30% 506 100%

Average

Analysis of Survey Responses

13.16.

13.17.

The survey responses were predominantly analysed to address the extent to
which project objectives (referenced in section 2.12) have been met. This
analysis is presented in Chapter 5.

Where applicable, the analysis focusses on the four key scheme components
of the Larkhall — Milngavie railway project (Table 43). Where analysis is by
scheme, respondents have been allocated to each scheme according to their
home station i.e. the nearest to their home address (which for nearly all
respondents is the station that they use the most). This covers 145
respondents (96% of the total sample).

Table 43 Larkhall — Milngavie Railway Project Schemes

Scheme Home Station

1: Hamilton — Larkhall reopening (n=84) Larkhall, Merryton and Chatelherault

2: Maryhill — Anniesland reopening (n=15) Kelvindale, Anniesland, Maryhill

3: Enhanced frequency Newton — Hamilton (n=34) Hamilton Central, Hamilton West, Blantyre
4: Enhanced frequency Milngavie branch (n=12) Milngavie, Hillfoot, Bearsden, Westerton
13.18. Table 44 compares the number of scaled annual journeys (as discussed in

section 13.12), against the number of station entries in 2012/13 from the ORR
by scheme. This shows that the sample size was highest for the Hamilton —
Larkhall reopening scheme and reflects the targeting of respondents. Clearly
the larger the sample size %, the smaller the margin of error. Results relating
to schemes 2 to 4 should therefore be treated with more caution owing to their
low sample sizes.

Table 44 Sample Size by Scheme

Survey
Scheme Respondents 2012/13 ORR Ansgual Sample Size %
Station Exits
Annual Journeys
1: Hamilton — Larkhall 31,474 518,318 6.1%

°1 National Rail Travel Survey — Overview Report, December 2010
5 Covering all stations shown in Table 43
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reopening

2: Maryhill — Anniesland

. 12,418 1,325,518 0.9%
reopening
3: Enhanced frequency 0
Newton — Hamilton 16,974 2,338,046 0.7%
4: Enhanced frequency 5544 2591 674 0.2%

Milngavie branch
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14. APPENDIX B: BUSINESS SURVEY

Overview

14.1. To understand how the station re-openings and service frequency
improvements impacted the performance of local businesses by improving
accessibility and access to the labour market, an online survey of local
businesses was undertaken.

14.2. Originally a telephone-based survey was proposed. However, this generated
a low response rate and so a web-based survey was developed.

14.3. The survey was piloted internally at SYSTRA to enable cognitive testing of
survey responses, ensuring questions were unambiguous and easy to
understand, and to check survey routings were correct.

14.4. A market research company was commissioned to contact businesses
through one of their panels. Businesses located within close proximity to the
Larkhall-Milngavie line were selected®,

14.5. Although the survey covered businesses along the whole Larkhall-Milngavie
line, those located in the Larkhall area were specifically targeted. This is
because the station openings at Larkhall, Merryton and Chatelherault are
likely to have had the largest impact on Wider Economic Benefits (WEBS)
compared to the service frequency enhancements on the rest of the line.

Survey Content

14.6. Surveys were completed by a senior member of the business, typically the
business owner, manager or director.

14.7. The survey questions differed according to the length of time the business
had been operating in the area for.

14.8. Businesses that have been in the area for more than 9 years (i.e. before the
completion of the rail project in 2005) were asked questions concerning the
impact the Larkhall-Milngavie rail project has had on the following areas:

business performance;

turnover and profitability;

access to suppliers, customers and key services;
staff recruitment and retention;

business travel; and

supply chain linkages.

%3 Only businesses located in these Glasgow/Motherwell postcodes were invited to participate in the
survey: G11, G12, G13, G20, G61, G62, G63, G72, ML1, ML3 and ML9.
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14.9. Businesses that have opened or relocated to the area since 2005 were asked
the extent to which the rail project had influenced this decision.

Overview of Respondents

14.10. The distribution of survey respondents (n=36) is shown in Figure 32 and
summarised in Table 45. The distribution of respondents reflects the
targeting of businesses, with nearly a third (31%, n=11) of businesses located
in Larkhall or Hamilton.
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Figure 32 Business Survey Respondents’ Locations

Table 45 Breakdown of Business Survey Respondents by Postcode

Post code / Area Number of %
Respondents
G11 (Broomhill, Partick) 2 6%
G12 (West End, 8
Kelvindale) 22%
G13 (Anniesland, 2
Knightswood) 6%
G20 (Maryhill, North 3
Kelvinside) 8%
G61 (Bearsden) 2 6%
G62 (Milngavie, 3
Baldernock) 8%
G72 (Blantyre, 3
Cambuslang) 8%
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ML1 (Motherwell) 6%

2
ML3 (Hamilton) 9 25%
ML9 (Larkhall) 2 6%

w

Total 6 100%

14.11. The breakdown of businesses by industry sector, number of full-time
employees and turnover are shown in Table 46, Table 47 and Table 48
respectively. It was beyond the scope of this exercise to weight the survey
results to correct for bias of particular types of industry sector or size (by
comparing against data of all Glasgow businesses for example). However,
the results indicate a good cross section of industry sector and business size.

14.12. 1t is important to note that the conclusions that can be drawn from a sample
size of just 36 are limited and this should be taken into account when
considering the results presented in subsequent sections.
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Table 46 Breakdown

of Business Survey Respondents by Industry Sector

Number of o

Industry Sector Respondents %)
Construction 2 6%
Wholesale and retail 5 14%
trade
Transportation and 4 11%
storage
Informatlpn gnd 3 8%
communication
Financial and insurance 4 11%
Professmnal, scientific 5 14%
and technical
Education 1 3%
Human health and 4 11%
social work
Arts, er_1tertamment and 14%
recreation
Other service activities 1 3%
Other 2 6%

Total 36 100%

Table 47 Breakdown of Business Survey Respondents by Number of Full-Time

Employees
Number of Full-Time Number of o
Employees Respondents °
0 (sole-trader) 6 17%
1 - 49 employees 16 44%
50 - 249 employees 3 8%
250+ employees 11 31%
Total 36 100%

Table 48 Breakdown of Business Survey Respondents by Annual Turnover

Annual Turnover Number of %
Respondents
Under £100k 10 28%
£100 k up to £500 k 5 14%
£500 k up to £1m 4 11%
£1 m up to £5m 4 11%
£5m up to £10m 3 8%
£10 m up to £25m 2 6%
£25 m up to £50m 1 3%
Greater than £50m 7 19%
Total 36 100%
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15. APPENDIX C: USER & BUSINESS SURVEY ANALYSIS

Table 49 Assessment of Impact of the Re-Opening of the Hamilton — Larkhall Railway Line (Scheme 1)

Measure Impact User Survey> & Business Survey Evidence

User Survey: Of the 29% (n=29) of Larkhall rail users who have moved in the last 5
Retain and attract residents Strong beneficial years, 71% (n=24) stated that improvement in local rail services had influenced their
vV decision to move home.

User Survey: Few non-residents (n=10) appear to travel to Larkhall by rail for work or
leisure on a frequent basis so the impact on the new stations in boosting the area’s

Make area more attractive as a place of attractiveness as a place of employment or leisure has been limited. This perhaps

employment or leisure Neutral reflects the fact that Larkhall is predominantly a residential rather commercial centre
and is therefore a trip generator rather than attractor.
User Survey: Nearly half of Larkhall rail users (n=38) believe that the value of their
Moderate Beneficial | property has gone up as a result of the new stations, as opposed to 5% (n=4) who
Increase property values vV believe that the value of their property has gone down.

User Survey: 52% of Larkhall residents (n=41) state that they now spend a greater
proportion of their money due to changes in rail services. Of these, the majority
(83%, n=34) are doing so in non-local locations; analysis of the survey origin-
destination data suggests this is mostly in central Glasgow. An increase in spending
locally is more limited. This analysis refers to spending at an individual level rather
Encourage spending by residents Moderats\l?eneficial Fhan the overall level of spending in a particular area e.g. due to more people coming
into the area.
Larkhall rail users have therefore benefitted by having a greater choice of leisure and
shopping locations. Non-local businesses will also have benefitted through increase
in trade (although local businesses may have seen some loss). This is an example of
an inter-area or ‘two-way street’ impact in which the rail project has enhanced
economic interactions between two areas.

Business Survey: Only one of the two businesses that had moved into the area
Neutral since the rail project was completed cited the rail improvements as an factor
influencing their decision

Encourage inward investment and land
development

** The User Survey results relate respondents who stated that their home station is Larkhall, Merryton or Chatelherault (n=82); and non-residents who make
frequent trips to any of these three stations (n=10).
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Table 50 Assessment of Impact of the Re-Opening of the Anniesland — Maryhill Railway Line (Scheme 2)

Measure

Impact

User Survey™ & Business Survey Evidence

Retain and attract residents

Strong beneficial
vvv

User Survey: Of the 60% (n=9) of Kelvindale rail users who have moved into the
area in last 5 years, nearly all (n=8) stated that improvement in local rail services
had influenced their decision to move home (although the sample size is small).

Make area more attractive as a place of
employment or leisure

Neutral

User Survey: As per Larkhall, analysis of non-residents’ destinations show almost
no trips are made to the Kelvindale area for employment or leisure on a frequent
basis (n=2). This perhaps reflects the fact that Kelvindale is predominantly a
residential rather commercial centre and is therefore a trip generator rather than
attractor.

Increase property values

Neutral

User Survey: For those rail users for whom Kelvindale is the nearest station
(n=12), just 17% (n=2) believe that the value of their property has gone up as a
result of the new station (although none thought it had decreased as a result).

Encourage spending by residents

Slight beneficial

User Survey: No respondents indicated that their spending habits have changed
locally. One-third (n=4) however now spend a greater proportion of their income in
other non-local places, predominantly in central Glasgow. Again, this analysis

v refers to spending at an individual level rather than the overall level of spending in
a particular area.
Encourage inward investment and land Neutral Business Survey: No businesses surveyed had moved into the area since the rail

development

project was completed

°° The User Survey results relate only residents of Kelvindale and the surrounding area (n=15) i.e. those who stated that their home station is Kelvindale,
Anniesland or Maryhill; and non-residents who make frequent trips to any of these three stations (n=2)
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16. APPENDIX D: BENEFIT COST RATIO CALCULATIONS
Table 51 Calculation of Rail Revenue in DM and DS

Appraisal Period

Method

2006 - 2013

Do-Something

LENNON outturn revenue

Do-Minimum

Stations with service frequency improvement:

2005 demand® grown in line with average annual growth at the ten Cathcart Circle stations (the
control group — see section 9.17) to generate DM demand for 2006 to 2013. It is reasonable to
assume that had there been no service frequency improvements then growth would have been
in line with that observed on the Cathcart Circle since exogenous demand drivers are likely to
have been similar for the two lines

Converted to revenue by using LENNON average yield data

New stations:

Zero demand and revenue at the four new stations but abstraction from existing stations
determined using User Survey data to determine % of demand at new stations that previously
accessed existing stations

2014 - 2033

Do-Something & Do-Minimum

2013°° demand disaggregated by ticket type grown in line with the following drivers using an elasticity
based approach as per PDFH>’ methodology:

Employment58: applied to Seasons only

Populationsg: apglied to Full and Reduced only

GVA per capita™: applied to Full and Reduced only

No real fares increases assumed (assumed to grow in line with RPI from 2014 onwards)
Converted to revenue using 2013 LENNON average yields

2034 - 2065

Do-Something & Do-Minimum

No demand or real revenue growth from 2033 onwards (in line with STAG which recommends a cap on
growth beyond 2032)

°® Rail demand by ticket type sourced from Office for Rail Regulation (ORR) estimates of station usage

5" Elasticities sourced from PDFH

°® Employment, population and GVApc forecasts for the Glasgow region sourced from TEMPRO v6.2
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Table 52 Calculation of Journey Time Savings

User Type Method

Stations with service frequency improvement:
= Change in GJT in DS compared to DM calculated by applying change in service frequency

penaltySQ,GO,Gl
New stations:
Existing rail users = Change in GJT in DS compared to DM calculated by applying change in service frequency

penalty and change in assumed access time®%%%° e.g. in DM a Larkhall resident would have
accessed Hamilton Central by car or bus but in DS they can board directly at Larkhall

Those abstracted from bus / car:
= Change in GJT in DS compared to DM calculated by comparing current rail journey time to
previous mode journey time®
Rule Of a half applled 1Error! Bookmark not defined.
New rail users Those who previously didn’t travel:
= Assumed same journey time benefit as existing rail users
» Rule of a half applied*

% Service frequency penalties sourced from PDFH
% DS rail journey times and frequencies by station obtained from First ScotRail timetables; DM rail journey times assumed to as per DS; DM frequencies
obtained from scheme documentation
L All journey times and frequencies based on from station to central Glasgow (Central or Queen Street) as User Survey indicated this was the typical journey
destination, and in off-peak
%2 Bus journey times and frequencies by station taken from operator websites; car journey times taken from AA Route Planner
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Table 53 Calculation of Marginal External Costs

Stage

Description

1. | Estimate change in car km

The difference between DS and DM demand by station calculated as per Table 51 was
converted to passenger km by applying average trip length in km (assumed to be from station to
Glasgow Central as user survey indicated this was the predominant destination)

Change in passenger km converted to change in car km by applying change in car km as % of
change in rail factor (26% as per TAG guidance, Unit A5.4 Table 1)

Analyse characteristics of car

webTAG provides the proportions of traffic by different road types and levels of congestion for
Scotland (TAG Databook, Table A5.4.1)

2. journeys Proportions for intervening years obtained by interpolation
2006 to 2009 assumed to take 2010 values
2036 onwards assumed to take 2035 values
webTAG provides the marginal external costs in pence per km by road type and congestion
. band for each impact in 2010 prices (congestion, infrastructure, accident, local air quality, noise,
Marginal external costs T .
3. results greenhouse gases and |pd|rect taxation) _ .
These values were applied to the change in car km by road type and congestion level for each
year from 2006 to 2065
4 Calculation of discounted The total undiscounted external costs of changes in car use over the 60 year appraisal period

external costs

were discounted
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Further copies of this document are available, on request, in audio and large print formats
and in community languages (Urdu; Bengali; Gaelic; Hindi; Punjabi; Cantonese; Arabic;
Polish).
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