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Abstract
This study aims to analyse the attributes of light rail against those of bus as a
mass transit mode. It is specifically looking to make up a hole in current research.
Previous studies have focussed on the respective attributes of light rail and bus.
However there is a severe lack of literature on the specific differences between the
two modes when given the same running conditions. This study is consequently
trying to establish if light rail can be proven to be a better quality mode than bus.

The importance of this topic is in the fact that the current car growth rate is
unsustainable. Cities and large towns need to somehow curb car use and use more
sustainable transport modes so as to help maintain economic growth, social cohesion
and environmental stability. In addition to this, apart from in the world’s largest
cities, these transport modes cannot compete with one another for patronage along
the same corridors, thus meaning a specific mode needs to chosen to serve a corridor.
There is now a growing belief that bigger solutions are needed. This encapsulates
everything from light rail or underground to road user charging such as the London
Congestion Charge to Bus Rapid Transit (BRT). These are all however high cost,
highly technical solutions. It has been light rail and BRT that have surged ahead, due
to their relative low cost compared to heavy rail, and much stronger political
acceptability compared to road user charging. These modes gain more priority over
general traffic than regular bus ever has. This study will try to ascertain whether light
rail is actually needed to change the tide in public transport patronage, or is it that
money is needlessly being wasted on a mode that aesthetically is very pleasing but
does not do any more than if regular bus was given full priority.

This study will investigate whether light rail can be considered a superior
mode to bus through comparing and contrasting two ostensibly similar corridors, the
Luas Green Line (light rail) and the Stillorgan Quality Bus Corridor (QBC) in the
city of Dublin, Ireland. The study will be aided by the use of Geographic Information
Systems (GIS), census 2006 data and vehicle and passenger movement data from the
Dublin Transportation Office (DTO), Dublin Bus and the Railway Procurement
Agency (RPA). The study’s results will be augmented by interviews from the DTO,
Dublin Bus, the RPA and Lisney Estate Agents.
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Section 1: Introduction
1.1

Background

The importance of this study is that it is trying to establish if an extra
investment in regular bus services would achieve the same results as investing in
light rail. With the current economic downturn, this issue has gained even greater
significance. The aim of this study is to try to substantiate if given the same running
conditions bus can offer the same attributes of a mass transit mode as light rail does.
The study will specifically look at Dublin and compare the Luas Green Line (light
rail) against the Stillorgan QBC (bus). These corridors ostensibly are the same in that
they serve generally the same area of south Dublin, offer the same frequency of
service and offer approximately the same average speed. Consequently it is
hypothesised that any differences that occur in the effects of the respective modes
will be down to mode specific circumstances.

The context for this study is that the city of Dublin, Ireland, is facing a
similar dilemma to many other cities and large towns not only in the UK and Ireland
but around the world. Congestion has reached such epidemic levels that it is now
seen to be inhibiting further growth of the city’s economy. At the same time, road
space is limited due to historical development. This means that a decision needs to
be made as to how best to move large amounts of commuters on a network which
will allow the road network to flow at optimum capacity.

Public transport consequently is increasingly taking on a more prominent
policy role. Buses were seen as the solution in the middle of the 20th century with
nearly all urban trams and trolleys dug up and removed. However bus was soon
overpowered by car, which it competes with for road space, thus leading to its
demise as a solution for many. As a consequence, new bigger solutions have been
devised and developed.

1.1.1

Light Rail as a Step Change

Since the mid 1990’s, Dublin has followed the example of many other cities
around the world envisaging that a rail based solution was needed to truly tackle its
traffic problems. Dublin’s traffic problem had seen overall mode share move
substantially in car’s favour, taking up a 72% share to buses 19% and rails’ 9%
(Dublin Transportation Office, 2001). Dublin city’s economy at the same time saw a
79% growth between 1991 and 1999 thus meaning a substantial increase in car use
and ownership (Jacobs, 2006). The Dublin Transport Initiative (DTI) was
specifically set up to come up with solutions to Ireland’s traffic problems, looking to
9

identify transportation, land use and environmental objectives for the Greater Dublin
Area (Railway Procurement Agency, 2008). It employed the help of consultants
Steer Davies Gleave (SDG). This was an important step for it was SDG who pushed
the DTI to look to more radical solutions than the bus. It was their reasoning that
light rail was needed as this would create a step change in public transport quality
and so would shake people’s views and habits in relation to public transport. The
report commissioned by the DTI in 1995 stated:
“While improved bus services (QBC’s etc) will create significant benefits, they will
not by themselves achieve the necessary transfer from private car to public
transport.” (Steer Davies Gleave, 1995, p. 8)

In 1995 the Dublin Transport Office (DTO) took over from the DTI. It was
set up to give strategic planning guidance to the greater Dublin area, although to this
day it does not have any powers over day-to-day operation and implementation of
strategy. It instead co-ordinates and monitors the implementation of strategy,
ensuring consistency between the programmes of the agencies responsible for
implementing it, bringing it to public consultation, and then reviewing and updating
it every 5 years (Soffe, 2008).

At the public inquiry into a new light rail system in 1995, when initially three
lines were proposed, it was stated that the LRT system would cost IR£260m (Steer
Davies Gleave, 1995). Soon the proposal was down to two lines as the northern line
was dropped. The initial quote for the two light rail lines decided upon was €290m
(Quinn, 2003). This would eventually rise to €750m (Quinn, 2003). What is
interesting to note is that the study concluded the capacity of light rail was at a
theoretical maximum of 20,000, with bus at 6,000 and guided bus at 7,200 (Steer
Davies Gleave, 1995). The report claimed that the three new lines would generate an
extra 10,560 places for entry into the city centre, and for bus to do this 117 extra
buses per hour would be required (Steer Davies Gleave, 1995). The report thus
anticipated a 19% breakdown for Luas in the new three line system (Steer Davies
Gleave, 1995). What’s more, SDG and the DTI felt the nine Quality Bus corridors
would only attract some 2,000 peak hour car journeys (Steer Davies Gleave, 1995).

Table 1.1
Persons Trips, 2011, Destination City Centre Area
Peak
DTI Strategy
DTI Strategy
No LRT
with LRT
Car
34,326
30,830
Bus
23,728
18,471
Rail/LRT
9,960
18,706
Total
68,014
68,007
(Steer Davies Gleave, 1995)
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1.2

Luas and Dublin Bus: Context

Figure 1.1

Luas Green and Red Lines

(Railway Procurement Agency, 2008)

1.2.1

Luas Green Line

The Railway Procurement Agency (RPA) came into existence in December
2001. It was set up to overlook the construction and operation of Dublin’s two new
light rail lines known as the Green Line and the Red Line. Luas, the Gaelic for
speed, was the name given to the system. In 2002 it was decided that Connex, who
later renamed themselves Violia, was to become the Luas operator. They were
initially awarded a five year contract, with train manufacturer Alstom transport S.A.
being awarded a 15 year contract to maintain the light rail vehicles (Railway
Procurement Agency, 2008). On June 30th 2004 at 3pm, the Luas Green Line was
opened to the public, before the Luas Red Line was officially opened on September
26th 2004 (Railway Procurement Agency, 2008).

The Red Line runs from Tallaght Town Centre to Dublin’s Connolly Train
Station and is 13km in length. The second line, which will be looked at in more
detail, the Green Line, runs from Sandyford in south Dublin to St. Stephen’s Green
in Dublin’s south inner centre, is 9km in length and serves 13 stations. The two lines
do not meet with an approximate 1km distance between them in the city centre at
their closest point. Both lines were opened to much political fanfare and have
appeared to be seen as a major success. The Green Line suffers from a lack of bus
feeder services but does have park and ride (P&R) facilities located at Balally,
Stillorgan and Sandyford stations. Frequency on the line is about 4 minutes at peak,
7 minutes between peaks and 10 minutes off peak. Questions have been raised about
11

the lines costs, though these have died down since the system began operating
(Hogan, 2004; Cunningham, 1999; Hogan, 2005).

The Green Line mainly utilizes a former railway alignment, using trams of 40
metres in length. It has substantially opened up an area which previously suffered
from poor transport links to the city due to the indirectness and narrowness of the
local road system. Patronage figures have been boosted by the opening of the
Dundrum Town Centre at its Dundrum and Balally stops, one of the largest shopping
centres in Europe. The southern terminus at Sandyford is a major industrial estate
which is currently undergoing a major redevelopment with a movement towards high
density mixed use housing and office space. A 7km extension was agreed in 2003
that will take the Luas Green line through mainly greenfield sites to a new southern
terminus at Cherrywood. It is now under construction, with an opening date of about
2009. There is a further proposal to extend the line further south to Bray, Co.
Wicklow, where it is hoped it will link in with Dublin’s suburban rail, DART,
system.

1.2.2

Stillorgan QBC

The Stillorgan Quality Bus Corridor (QBC) was opened to much opposition
in August 1999. At the time it was accused as being ‘cheap’ by the AA (Automobile
Association) and that it would reduce the capacity of the corridor (Lavery, 1999). It
was part of 11 QBC’s to be opened up around the Greater Dublin Area. It is 9km in
length, is currently made up of 86% bus lane and runs from St. Stephens’ Green
(Lesson Street) to Foxrock Church. It has a bus frequency at peak of about one bus
every 1.5 minutes (MVA, 2006). The 46A bus route is the main feeder to the
corridor followed by route 145. At peak times there are over 10 different feeder
routes, thus giving the corridor somewhat of a network effect. The corridor has no
P&R facilities.

1.2.3

Concept of a QBC

The DTI’s concept of what a QBC should be was one of buses been given
priority at traffic lights and extensive bus lanes (Faber Maunsell/ Goodbody, 2008).
The DTO further defines the concept by stating that the QBC should be clearly
defined from regular bus services, boast high performance and be segregated from
other road traffic (Dublin Transportation Office, 2006). Where there is no space for a
segregated lane, sophisticated traffic management techniques should be used (Dublin
Transportation Office, 2006). A major point is that they should have bus stops
positioned so as to minimise total walk times for existing and potential customers
(Dublin Transportation Office, 2006). It was envisaged there would be high quality
waiting areas at the busier stops that contain level platforms, seating with real time
information and ticket vending (Dublin Transportation Office, 2006). There should
be an average wait time of 3 minutes at peak, with bus services that are fully low
12

floor and have an average age of 5 years (Dublin Transportation Office, 2006). Bus
routes should have high frequency services on direct routes, with new more
comfortable buses (Faber Maunsell/ Goodbody, 2008).

1.2.4

Current QBC performance

When looking at the performance of the QBC network one can see they have
been in the main a major success. They have reversed the superiority of cars’ mode
share over bus on 8 of the 11 corridors (Dublin Transportation Office, 2006). Overall
QBC bus travel accounted for 41% of all commuters crossing Dublin’s city centre
canal cordon, compared to 21% for corridors without (Faber Maunsell/ Goodbody,
2008). The Stillorgan QBC has become Dublin Bus’ flagship QBC route. This QBC
is not Dublin Bus’ best performing patronage wise (Malahide QBC), or speed wise
(Lucan QBC), but it has seen the highest patronage growth, set at 222% taking 1997
as its base year (Dublin Transportation Office, 2006). The interesting point about the
growth of QBC passengers is that apart from an increase in frequency, average speed
and segregation, along with the introduction of low floor buses, none of the other
service characteristics such as high quality waiting areas or real time information
have been introduced on any of the corridors.

1.2.5

Stillorgan QBC running condition

The success of the Stillorgan QBC appears to be in some way circumstantial.
The QBC runs along the N11 national primary route, which means the availability of
at least two car lanes both ways along the entire QBC. 6 km of the QBC runs
alongside a dual carriageway in the hard shoulder. Consequently the Stillorgan QBC
has been able to impose a dedicated bus lane for the majority of its route without
taking a large amount of carriage space or any frontage from residential or
commercial property. This segregation, the highest for any Dublin QBC, has
facilitated its success (Dublin Transportation Office, 2006; Faber Maunsell/
Goodbody, 2008). Unlike the Luas Green Line, the Stillorgan QBC runs alongside a
major traffic corridor thus making it more obvious to car drivers that there is a public
transport alternative is available.
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1.2.6

Dublin Bus’ Problems

Figure 2.2

Dublin Bus

Lack of
priority
measures

Unreliability
of bus
services
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subsidy
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Refused
additional
buses

Problems have occurred in expanding the QBC ideal. Firstly, one of the main
problems for Dublin Bus is still that of priority and segregation measures. There is
an uneasy relationship between semi-state bodies Dublin Bus and the RPA. There is
very little co-operation between the two from feeder bus services to through
ticketing. Luas has been gaining precedence over bus when it comes to priority at
traffic signals in Dublin’s city centre. Dublin’s main thoroughfare, O’Connell Street,
is set to become a major battleground as the DTO looks to replace bus with light rail.
Currently O’Connell Street is Dublin Bus’ main radial corridor through the city
centre. Gaining dedicated bus lanes outside of the city centre is also a major
problem. Many peoples’ perception of regular bus services still clouds their view on
bus priority measures. Residents do not want to give up their road space and gardens
to such services as epitomised by the orbital Dundrum – Blackrock QBC scheme,
which has been held up for several years due to residential opposition (Donaghy,
2004). Thus, from this opposition, the political will required is often lacking to gain
the continuous bus lane provision.

The second problem for Dublin Bus is that of money. The RPA over the last
three years has reported an operating surplus, something Dublin Bus has never been
able to do when taking state subsidy out of the equation. The government is now
holding back on giving Dublin Bus the extra buses it claims that are needed to run
frequent services along the QBC’s until a full scale economic review of services has
14

been undertaken. Specifically rows have occurred between the Department of
Transport and Dublin Bus over efficiencies of use of resources and monopolistic
behaviour towards independent operators. With the Department holding back on
funding, people’s perception of Dublin Bus around most of the city have fallen
dramatically as bus capacity, frequency and speed has not been able to keep pace
with peak time demand. Dublin Bus consequently can be seen to have an image
problem.

1.2.7

Luas’ Perceived Success

Figure 1.3
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Luas, by contrast, is succeeding in progressing a high-quality image of itself.
This is because the service does not suffer the severe reliability and punctuality
problems that overall Dublin Bus services do. As there are only two lines, it has been
possible for Luas to concentrate resources to make sure this remains the case. The
current Luas system consequently is seen by many as flawless thus leading to the
very same outlook on future expansion. Priority measures become self reinforcing,
as the projects stakeholders involved, cannot afford to have their investment to be
seen as a failure.

1.3

Structure of study

This study will look at light rail and bus over six sections. Section 2 is
concerned with the hypotheses and methodology behind this study. The third section
15

involves a literature review of the current thinking in the area of light rail and bus.
The fourth section will look to establish the corridor characteristics of the two modes
within Dublin. This analysis is crucial if it is to be proven that any difference in
patronage is down to mode specific characteristics rather than being down to
separate corridor characteristics. Section 5 will analyse the evidence gathered from
primary and secondary sources in order to try to establish the validity of the
hypotheses made. The final section will summarise the conclusions made in section
5 and outline the areas in need of further research.
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Section 2: Hypotheses and
Methodology
2.1

Hypotheses
The main hypothesis of this study is:
Can it be shown that light rail is a better-quality mode to bus when both are given
equivalent circumstances on mass transit corridors?

There is ample evidence out there to show the effects of separate light rail and bus
systems. However there is little or no evidence directly comparing light rail and bus
within comparable conditions. Often it is simply assumed light rail is the superior
mode, due mainly to comparisons between disparate working examples of both
modes, that often are working in very different environments. There is also the point
that bus, until relatively recently, has had very few working examples that contained
the same amount of priority and service characteristics as light rail. Therefore
making direct comparison between the two modes has been illegitimate in many
cases in the past.

Within this hypothesis, there are a number of sub-hypotheses that will be
looked at, namely that:
•
•
•
•
•
•

2.2

Light rail attains a higher patronage than bus, all else being equal
Light rail is more effective at taking cars off the road than bus
Light rail has a superior passenger carrying ability to bus
Light rail costs less than bus, when taking both capital costs and operating
costs into account
Light rail has a stronger effect on land use and development density than bus
There is an image among stakeholders that light rail is superior to bus

Principle Objectives

Although no two corridors will ever have exactly the same characteristics, the
Luas Green Line and Stillorgan QBC appear to be very similar. In order to confirm
the corridor similarities, the objectives of the study will be:

17

•
•
•
•
•
•
•

2.3

To use Geographic Information Systems (GIS) to identify the characteristics
of the separate corridors to see how comparable they are
To use GIS to map out the users along the corridors, and then look to
passenger counts to attain if patronage on both lines is equal
To identify the upper limit on capacity of both lines
To identify capital and operating costs as best possible
To identify the specific difference in service of both lines
To establish the effect both systems have had on housing development and
house prices
To establish the beliefs among stakeholders

Research Methodology

From the above objectives, a research process was decided upon. The
importance of methodology is that it gives a number of steps for the researcher to use
in order to get the end of their inquiry successfully. The main objectives are that:
•
•
•

A systematic approach is found that guarantees that all aspects of the study
will be addressed and that they will be done in the right sequence
Order and clarity is maintained in the study
The researcher can foresee and prevent eventual errors, bias and distortions
(Sarantakos, 2005)

The main objective of the methodology for this study is for data analysis and
qualitative research.

2.3.1

Quantitative Research

In theory, quantitative research involves the researcher framing a number of
hypotheses, often before the data is collected, and then using the data to test these
hypotheses in practice (Brannen, 1992). They use finely-tuned methods such as
questionnaires that are often pre-determined and are not flexible or reflexive. It is
associated with the process of enumerative induction i.e. what types of people have
particular characteristics (Brannen, 1992). Its goal is not always to test hypotheses
but often is to be descriptive (Brannen, 1992).

2.3.2

Qualitative Research

The qualitative researcher begins with defining very general concepts, which
change their definition as the research process progresses (Brannen, 1992). He looks
for previously unspecified set of concepts in contrast to the quantitative researcher
who looks through a narrow lens at specific variables (Brannen, 1992). Qualitative
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research need more discursive, in-depth techniques such as interviewing and is
associated with analytical induction (Brannen, 1992).

2.3.3

Research Approach

It was felt that the best research method would be a flexible design. This is
because it would allow room for interpretations of data and research, leaving space
for further decisions to be considered. This method also allows a freedom of
movement between steps of data collection and analysis which would allow for new
information to fine-tune concepts, sampling and analysis (Sarantakos, 2005).
Burgess (1984) notes that a researcher ought to be flexible and select a range of
methods appropriate to the research problem under investigation (Brannen, 1992).

The idea behind this methodology is that of ‘Multiple Methods’ (Brannen,
1992). The method allows a researcher to use qualitative fieldwork to clarify or
extend the finding of the quantitative data (Brannen, 1992). As a result it clarifies
findings that a researcher has already made and allows an issue to be followed up
that may not be appropriate to apply to quantitative methods (Brannen, 1992). It is
important that the combination of the two methods are adding to the solution of the
research problem, rather than simply being cosmetic (Bryman, 1992).

2.3.4

Grounded Theory

Grounded Theory is one such method of analysis. It is often taken to
encompass the analysis of qualitative data, but it can also be applicable to both
quantitative and qualitative data as according to Glaser and Strauss (1967), allowing
a more iterative approach in data analysis (Bryman, 1992).

The theory was developed by Glaser and Strauss (1967). Grounded Theory
is ‘grounded’ as it relates to, emerges out of, is created through and grounded in
empirical data, being embedded within the interpretivist paradigm (Sarantakos,
2005). Its central resource is everyday data in which the researcher is meant to
interpret without bias. It allows the whole research process to be guided by the
knowledge gathered, allowing the nature of sampling and it size to be decided
according to the information gathered during the study (Sarantakos, 2005). However
Grounded Theory has the problem of subjectivity within the research due to high
personal involvement. In selecting a sample, care needs to be taken so that no bias is
introduced (Brannen, 1992).
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2.3.5

Research Plan

This study will use quantitative research so as to tap into the large-scale,
behavioural aspects of the two corridors while it will use qualitative study to help to
address the smaller scale attitudinal differences between the two modes.
Accordingly, a thorough research plan was decided upon that could take advantage
of an iterative process.
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Figure 2.1

Research Plan
Initially research a topic of
interest that could prove to be
feasible

Produce a research plan for
academic staff with a general
hypothesis and methodological
outline

Decide upon a research
methodology and sampling
procedures

Perform interviews to help make
some inferences of data

Thorough literature review

Collect and assemble the
secondary data

Data analysis and interpretation

Summary and Conclusion

21

2.3.6

Secondary Data Analysis

Much of the data analysis is secondary analysis of official statistics.
Sarantakos defines secondary analysis as:
•
•
•
•

Concerned with analysing data collected by another study
Implying the previously collected data was fully processed and analysed
Addressing aspects of an issue that are different from those of the original
author
Employing quantitative and qualitative methods (Sarantakos, 2005)

The advantages to this are:
•
•
•
•
•

Cost and time – much more thorough research can be done thus allowing
more time for better data analysis
High quality data – Rigorous sampling procedures are employed, wider
scopes of samples, that then allow for a wider look at the hypothesis
Opportunity of longitudinal research that would have otherwise been
impossible
Opportunity of cross-sectional analysis
Reanalysis may offer new insight (Bryman, 2008)

Problems can however occur due to a lack of familiarity with the data and its
complexity. The sheer volume can add to its complexity (Bryman, 2008). There is
also the problem of the data being unlinked, thus maybe leading to spurious
inferences. By using secondary data however, it allows for both longitudinal and
cross-sectional analysis which is extremely important for the topic. This makes the
data comparable and allows one to easily note variation in data (Bryman, 2008).
From this patterns of use can be identified and inferences made as to how it relates to
the hypotheses. Most importantly the data used can be seen to be reliable, replicable
and valid.

2.3.7

Sources

The secondary data sources to be used are that of Irelands’ Census 2006
results, the Dublin Transport Offices’ QBC monitoring reports, Dublin City
Councils’ city car counts, proceedings in Parliament and its transport committees,
and information from reports about or commissioned by Dublin Bus and the Railway
Procurement Agency (RPA).
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2.3.8 Geographic Information Systems (GIS)

GIS is a computer program that allows data to be mapped to an area. In this study,
GIS will be used to map the Census 2006 data to the areas where it was collected in
order to help interpret the data more fully. The data is mapped upon what are known
as Census Enumeration Areas (CEA’s), areas of varying sizes made up of 330
households. Each CEA has its own unique reference number. Using excel, the data
for each area is cleaned and then imported into the GIS map of Dublin to give a
graphic view of the behaviour of households. This will allow for cross-sectional
comparison of the two separate corridors under a number of headings. Due to the
slow population growth of the Dun Laoghaire- Rathdown county of Dublin (Dun
Laoghaire Rathdown County Council, 2006), the county the two corridors
predominantly serve, the Census 2006 data used should have a high degree accuracy
for 2008.

2.3.9

Canal Cordon Data

In November each year, Dublin City Council undertakes counts at 33
locations around the city centre of Dublin, along a cordon formed by two canals, one
north, the Royal, and one south, the Grand (Dublin Transportation Office, 2006).
The counts are carried out between 07:00 and 10:00 and measure the volume of city
bound traffic by type (Dublin Transportation Office, 2006). The strength of the
Canal Count data is that it is the same sampling process conducted over a number of
years. This allows this data to be used for longitudinal analysis. The problem is that
this is only a representative sample and may only truly represent all day patterns of
car and public transport. However despite this drawback, this data is used by all of
Dublin’s’ main transport organisations in order to show demand.

2.3.10 Face to Face Interviews

Face to face interviews were used to develop and clarify the role both the
Stillorgan QBC and Luas Green Line are playing in Dublin. They were to be semi structured in nature, with interviewees being sent an outline of the topic and a list of
general questions before the interview started. Due the sensitivity of some of the
data, it was decided the interviews should be semi-formal, thus allowing the
interviewee to give across more fully their views on the subject while not being tied
down to certain questions and releasing certain information (Bryman, 2008). The
wording of the questions were dictated by the research of the data already collected,
thus allowing for a guided or focussed interview to be used (Bell, 2006). The semiformal structure allows the respondent a certain degree of latitude in their response
to questions and the ability of the interviewer to simply take down the most
important information.
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2.3.11 Bias

There is a problem of bias when only one interviewer is involved, in that they
may unfairly influence the answers (Bell, 2006). However it was hoped that by
giving the interviewee freedom to add their own thoughts that this could be
somewhat minimised. It was felt that by using John Henry of the Dublin Transport
Office (DTO), Derry O’Leary of Dublin Bus, David King of the Railway
Procurement Agency (RPA), and David Byrne of Lisney Estate Agents, these
interviews would give a strong insight into the difference in performance between
the Stillorgan QBC and the Luas Green Line.

2.4

Changes from original Research Plan Submitted

It was originally intended to do surveys with customers of both the Luas and
Stillorgan QBC over image attributes. However this was decided against for the
following reasons. Firstly it was felt, after conducting the literature review, that there
was a lack of substantive studies on the qualitative issues of mode selection. Some
authors such as Hensher (2007) have done surveys on a comparison of difference bus
services (Hensher, 2007). However these studies are based on the users stated
preferences and there was a real fear that all one would get in return from surveys
was the positive reaction of current users, rather than the image beliefs of non-users
also. This was especially feared for the postal survey method originally proposed.
Without a substantive survey method, it was felt that to directly measure image it
would involve a substantial amount of data processing work without gaining a return
in terms of insight. Consequently it was felt that this work would detract from the
overall quality and reliability of the study.

A second issue was that on board surveys were simply not permitted by
either mode operator due to the fear over commercial sensitivity. Surveys at stops
were also ruled out by the service operators. If one was then to survey people close
to the stops, it would invariably bias the survey in favour of those who walked and
arrived early for the next departure.

Thirdly, it was hoped that an area would show up on GIS that would have
both a high light rail and Stillorgan QBC bus use and that from this household
surveys could be conducted. Such an area however did not show up in analysis.
Also, allied to this is the fact that the Stillorgan QBC services are not separately
marketed. Consequently it was believed that this would lead to a difficulty for
respondents to differentiate between regular bus services and Stillorgan QBC bus
services.
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It was decided as a result that with a strong interview technique, with the
DTO and Lisney especially, this would help make up for the lack of direct survey
work. This research method would allow image to be looked at from the perspective
of comparing the performance of the two modes against what the stakeholders
believe the performance to be.
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Section 3: Literature Review
3.1

Introduction

The aim of the literature review is to look to current thinking in the area of
mass public transport. Mass transit is seen as an integral part of society today. It is
seen to support economic development, environmental sustainability and social
cohesion. Currently there is much literary debate as to whether light rail or bus is the
superior mode. In general it is felt that bus systems are cheaper to construct but they
lack the attraction of light rail, which appears to be a better quality public transport
mode (Hass-Klau & Crampton, 2001). The implication of this is that bus will not be
able to attract the same numbers as light rail given the same running conditions.

3.1.1

Mass Transit

According to the Commission for Integrated Transport mass transit
requires a corridor with a minimum vehicle frequency of at least 4-6 services per
hour per direction allowing for a minimum 10-15 minute headway (Commission for
Integrated Transport, 2005). Within this concept is what is known as Light Rapid
Transit. The Passenger Transit Executive Group UK (Pteg), which represents the six
English and one Scottish Passenger Transport Executives together with London
Transport, defines light rapid transit as:
“a public transport system which is mainly segregated from other traffic, running
within or adjacent to the highway, or on separate rights of way, with average speed
of at least 20 kilometres per hour and a capacity in the range of 1,000 to 15,000
passengers per hour per direction” (Steer Davies Gleave, 2005, p. 23).
Routes should be understandable with high speed and predictability (McBrayer,
2004). Vucic states that the right of way is the most important feature of a successful
mass transit system (Vuchic, 2002). The five main objectives of a mass transit
system are:
1.
2.
3.
4.
5.

Attain a high patronage
Be cost-effective
Reduce car traffic
Have a positive impact on land-use
Increase public transport usage (Babalik-Sutcliffe, 2002)

Light rapid transit represents two main strands, light rail transit (LRT) and
bus rapid transit (BRT). Light rapid transit is more commonly seen today to simply
symbolise light rail alternatives.

26

3.1.2

Light Rail Transit (LRT)

There are many features of LRT, though they are becoming less and less
exclusive to the mode. The main features include:
•
•
•
•
•
•
•
•
•
•
•

Steel wheels that run on some form of a fixed track
Electric power – no air pollution at point of use
Easy to follow route networks with regular frequencies and journey times
Rapid, yet comfortable, acceleration and deceleration
Level boarding
Off-board fare collection
Stops that are generally highly visible and accessible, with security measures
such as CCTV involved
Short dwell times
High passenger carrying capacity
Permanency and highly visible
Vehicle length from 20-40 metres (Knowles & White, 2003; Steer Davies
Gleave, 2005)

LRT shows flexibility in using rights of way and steeper gradients than heavy
rail. It can work both on its own right of way such as old railway alignments or when
mixed in with pedestrians and other traffic flows (Richmond, 2001). It is claimed to
be more suitable for cities and towns of lower density (Simpson, 1994) that cannot
support heavy rail.

Trams are said to have the advantage of transforming the publics, especially
car users, perceptions of public transport (Knowles, Light Rail Transport, 1992;
Steer Davies Gleave, 2005) . Light rail when set against bus is believed to offer more
frequent, reliable and easily understood service patterns, quicker journey times, high
levels of both city centre penetration and accessibility and create more newly
generated trips (Knowles, 1992; Perrett & Walmsley, 1992; Steer Davies Gleave,
2005) . Most tramways operate around an average speed of 16 km per hour with a
top speed of 30-40 km per hour (Simpson, 1994; Richards, 2001) . It is generally felt
that, though all surface transport modes create negative externalities such as noise,
atmospheric pollution and traffic congestion, light rail does much less damage than
buses (Denant-Boemont, 1999). Non-users are also expected to benefit from reduced
journey times due to a decrease in congestion thanks to a reduction in car use (Steer
Davies Gleave, 2005). Wider benefits are then expected to accrue from light rail
such as new development, environmental and social change (Steer Davies Gleave,
2005).
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3.1.3

Bus Rapid Transit (BRT)

The biggest problem for bus has always been clearing the road space of other
users so that the advantages of bus can be properly exploited (Tolley & Turton,
1995; Hensher, 2007) . It has become seen by many as the workhorse of the system,
being considered a second rate transport technology (Richards, 2001). There is not
the same acceptance for bus as there is for light rail that its road space should be
segregated from general traffic (Edwards & Mackett, 1996). Another problem has
been that of having bus stops on every street corner (Vuchic, 2002). Thanks to these
issues, the bus is associated with a lack of reliability which makes it an unattractive
option for car users (Beirao & Sarsfield Cabral, 2007).
3.1.4

New Model for Bus

These circumstances have helped fuel the idea of giving bus a new image. It
is because of this the idea of Bus Rapid Transit (BRT) has been developed. Atkins
defines BRT as
“A rubber-tyre rapid transit service that transcends conventional bus services by
providing a high quality and rapid transit service. It combines high quality
stations/stops, distinctive and high quality vehicles, off-board ticketing, dedicated
running ways, a flexible operating plan and new technology into a high quality,
customer focused service that is frequent, fast, reliable, comfortable and cost
efficient” (Atkins; KPMG, 2008).
Ideally BRT should have stop spacing of between 300-500 m, with route specific
vehicles, fixed lines with frequent services, easy and convenient transfer, all with
separate segregated infrastructure (Vuchic, 2002). The premise behind all BRT
projects is to upgrade upon a disparate group of low frequency, low image bus
services into a distinct network of frequent, reliable lines attractive to all classes of
passengers (Vuchic, 2006).
3.1.5

A Poorly Defined Concept

BRT however has the problem of not being a well defined concept. Instead of
fixed lines, some see, for example, the main strengths of bus lanes, busways and
guideways as being they can allow bus services to enter and exit at will and service
areas outside the corridors provided (Richmond, 2001). The Stillorgan QBC is a
classic case of a definition conundrum. It provides frequent, fast, reliable services
with a modern fleet of buses. It however does not have off-board ticketing,
distinctive buses, high quality stations/stops or traffic light priority. Thus it would
appear the best way to describe the Stillorgan QBC is not as a BRT system per se but
as a rapid transit system.

Another problem with BRT is that such innovations as full length guideways
are simply impractical for most Irish and UK town and city centres due to their
unfeasibility of functioning with other modes (Commission for Integrated Transport,
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2005). Bus systems in the UK and Ireland consequently have not been able to show
their full potential due to an unwillingness to invest and find new suitable
technology. Consequently this has led to a dilution of the brand that is BRT.

3.2

Service Characteristics

According to an ETP study conducted in Edinburgh, Leeds,
Manchester and Sheffield, car users believed they could be enticed to use public
transport if the service could be shown to have a high frequency, more routes, better
reliability and a cheaper service, all in that order (Hass-Klau & Crampton, 2001).
The general belief is that light rail systems outstrip bus based solutions in attaining
patronage due to certain service characteristics such as image, comfort, speed and
reliability, and in so doing also gain a higher car modal shift (Hass-Klau &
Crampton, 2001; Simpson, 1994; Richards, 2001; Knowles & White, 2003; Steer
Davies Gleave, 2005; Edwards & Mackett, 1996; Beirao & Sarsfield Cabral, 2007).
3.2.1

Average Speed

Table 3.1
Average Speed

Light rail

Average Speed
Bus lanes
Busways

Guided bus

15-40

10-18

14-22

14-22

km/hr
Figures taken from: (Commission for Integrated Transport, 2005; Knowles & White, 2003; Steer Davies Gleave, 2005)

Average speeds in Table 4.1 show to be higher for light rail, with busways
and guideways outdoing regular bus lanes also. However the higher extremities for
light rail are not often achievable due to street running. Therefore the difference in
speed between LRT and bus may be minimal over the full length. Regular bus is
seen to have the biggest problem with speeds due to a lack of regulation of
segregation.

3.2.2

Image

Light rail is believed to be able transform people’s perceptions of an area by
bringing with it an enhanced image. For example it was claimed that light rail
created a ‘buzz’ in Croydon as people associated light rail with giving the area a
higher status (Knowles, 1992; Perrett & Walmsley, 1992; Steer Davies Gleave,
2005).
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Light rail is also believed to better attract the professional and managerial
classes who make little use of conventional bus (Knowles, 1992). It is seen as a
result to be more acceptable to passengers of a wider range of socio-economic
groups than buses (Simpson, 1994). Overall it would be then expected that light rail
should be more successful at attracting patronage than bus when both modes are
running through more affluent areas with a high level of professional and managerial
workers.

However a study done by Ben-Akiva and Morikawa (2002) contests these
beliefs. They state there is no rail bias when rail is compared against high quality
express bus services that would have similar attributes to light rail (Ben-Akiva &
Morikawa, 2002).
3.2.3

Modal Shift

Current literary evidence leans towards the belief that light rail in general is
better at attracting car users than bus based solutions.

Table 3.2

Modal Shift
Light Rail

Guided Bus

Bus Lane

% transfer from car

12.5 – 20%

3%

3 – 10%

% transfer from other

48 - 69%

6%

public transport
Figures taken from: (Commission for Integrated Transport, 2005; Steer Davies Gleave, 2005; Hass-Klau & Crampton,
2001; Richards, 2001)

Table 3.2 illustrates the view that light rail attracts at least double the number
of car users that bus does. Knowles and White claim that both Manchester Metrolink
and Sheffield Supertram saw a car modal shift of 22% and Manchester consequently
saw a 10% fall in road traffic running parallel to the light rail lines (Knowles and
White, 2003). Croydon Tramlink claims a car modal shift of 19% (House of
Commons Transport Committee, 2005). The table shows also that up to 70% of new
rail patronage are people diverted from bus (Hensher, 2007).

The bus only shows a best case scenario of 10% car modal shift, although it
begs the question why does guided bus in the table with its superior technology, not
attract the same number of car users as regular bus does. Both Leeds and Kent
Fastrack for example claim a modal shift of 20% from car to their segregated bus
services (BRT UK, 2007). Consequently there is a question mark over whether table
3.2 is still valid today.
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3.2.4

Complimentary Measures

It is believed that for any public transport system to succeed fully it needs
complimentary measures that discourage car use such as park and ride (P&R), feeder
bus services, traffic calming, parking restrictions and new walk and cycle routes
(Knowles, 1992; Hass-Klau & Crampton, 2001; Babalik-Sutcliffe, 2002) . However
though light rail can be used as compensation to motorists, it rarely is with the
removal of road space often kept to a minimum (Simpson, 1994). Without
complementary measures, road space released by car drivers that transfer to the new
mode is simply taken up by others making new car trips (Edwards & Mackett, 1998).

For Simpson, three conditions must be met for congestion reduction to take
place:
1. Substantial numbers of motorists must swap their car for public transport
2. No one else in that household should then go and use that free car
3. No one else takes to the road once the road space is vacated
It would appear that without a requisite reduction in road capacity after a new system
comes on stream there’s unlikely to be a permanent effect to a reduction in demand
for road space (Simpson, 1994).

Light rails’ preponderance to park and ride may instead of discouraging car
use actually be making it more convenient (Hensher D. A., 2007; Richmond, 2001) .
Many people who previously took the bus all the way are now using the car part of
the way to light rail as shown in such cities as Buffalo, Denver and St Louis thus
adding to pollution and congestion (Hensher D. A., 2007; Richmond, 2001). Parking
around light rail stations can become a real issue as people fear their area is
becoming a parking wasteland and a safety hazard for those who pass in between
(Richards, 2001).

It may be found that bus could be better placed at bringing a permanent
change to road user habits. This is because it is far more common for bus based
schemes to take the road space available away from car users then run on completely
new alignments. Bus can also act as its own feeder and does not need park and ride
facilities to succeed.

3.2.5

Overall Mode Share

Hass-Klau and Crampton (2001) state that modal shift from car users has as
much to do with the overall share of public transport at the time when the new
service comes on stream rather than because of any of its particular aspects (HassKlau & Crampton, 2001). For example, a new light rail line in Paris, Saint Denis to
Bobigny, opened in 1992 only to show a 4 per cent car modal shift, while at the same
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time San Diego’s system has shown to have attracted a car modal shift of 50% due
the high car use in the area (Hass-Klau & Crampton, 2001). It is claimed that this is
because of Paris’ far superior public transport mode share in comparison to San
Diego.

3.3

Costs

The analysis of cost reveals that generally bus is cheaper when it comes to
capital costs but light rail has lower operating costs. The follow on assumption from
this is that, for mass transit corridors, the operating cost savings of light rail makes it
a superior choice to bus in the long run.

3.3.1

Capital Costs

The extremities of capital cost go from relatively inexpensive bus lanes on
existing roads all the way up to tunnel construction for light rail (Hass-Klau &
Crampton, 2001). The following table is derived from a number of studies and is
based on 2002 UK£ prices.

Table 3.3
Light rail
Infrastructure

Capital Costs – UK – 2002 prices
Bus lanes
Busways
Guided bus

5 – 25

0.006 – 2

2.7 – 20

2.7 – 20

850 – 2,150

120 – 200

120 – 200

120 – 200

25 – 50

8 – 14

8 – 14

8 – 14

cost (£m/km, 2way)
Vehicle Cost
(£’000)
Expected
lifetime (yrs)
Figures taken from (Commission for Integrated Transport, 2005; Steer Davies Gleave, 2005; Knowles & White, Light
rail and the London underground, 2003)

Table 3.3 illustrates the belief that bus corridor construction is cheaper than
light rail construction, substantially so if using bus lanes. The problem with bus lanes
however is one of enforcement and violation, thus leading to a recent preponderance
towards more substantive solutions (Simpson, 1994). The table also shows that BRT
is not immune to light rails’ high capital costs. For example the Cambridge BRT
scheme will cost approximately over £5m per km when looking at the specific
guideway construction cost, with an overall price of £110m for 2006 (BRT UK,
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2007). This would place its construction costs on the lower end of light rail’s scale
within Table 3.3. In general however, BRT systems are 4-20 times less costly to
build (Hensher & Golob, 2008).

Bus also has the advantage of implementation and operational flexibility that
allows corridors to be opened section by section (Simpson, 1994; Rodriguez &
Targa, 2003). New lanes may only need to be applied selectively over certain
congested parts of the corridor coupled with conventional bus priority and bus lanes,
as opposed to light rail, which needs a minimum length of between 8 – 10 Km
(White, 2002).

3.3.2

Operating Costs

Light rail vehicles have a life expectancy of about 30 - 50 years, which
includes a wholesale refit half way through their life-span (Commission for
Integrated Transport, 2005). They cost about £2m to buy per car (House of
Commons Transport Committee, 2005). Their life span means though that their high
cost can be offset by the fact vehicles do not need to be bought on the same
regularity as buses. Bus prices vary, from around £200,000 for standard bus to up to
25% of that of a light rail vehicle for a CIVIS. Buses in turn only last for an average
8-10 years (Commission for Integrated Transport, 2005).

Light rail is believed to be less costly to run than bus systems due to its
higher capacity and fewer drivers (Richmond, 2001; Pucher, 2004). Transport for
London (TfL) show the cross-over point from bus to light rail being cheaper
operationally at just over on average 3,000 passengers per hour per direction
(p.p.h.p.d.).
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Figure 3.1

Operating Costs of Separate Modes

(House of Commons Transport Committee, 2005)

However Figure 3.1 may not be a fair comparison. It may not be comparing
like for like mass transit corridors. A fairer comparison would be to compare light
rail operating costs against equivalent bus routes with similar densities served and
passenger numbers (Hensher D. A., 2007). Specific bus services that light rail
replace typically have been found to have higher productivity than the bus system in
general (Hensher D. A., 2007). Light rail doubly hits bus services, as it not only
takes away customers on direct routes but cuts down the fare recovery from those
using feeder services through a split in fare received (Richmond, 2001). In effect it
may be seen that the light rail service is simply taking away customers on the high
revenue routes leaving the bus system the lower revenue routes (Richmond, 2001).
Invariably this will mean that light rail has a greater system-wide farebox recovery
against regular bus services.

3.3.3

Cost Overruns

Light rail projects have in the past been prone to capital cost overruns
(Richmond, 2001). This makes economists wary whether there is sufficient benefit
accruing from light rail to justify its significant outlay (Mills, 2001). Often LRT cost
figures are quickly revised upwards after gaining planning permission. Construction
costs for light rail in LA for example rose from an original estimate of $146.6m in
1981 to $890m on completion in 1996 (Richmond, 2001). Due to the cost overrun,
the bus system in LA has suffered as resources have been diverted to help prop up
the light rail system (Richmond, 2001). Hensher and Golob note that unlike light
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rail, BRT construction costs actually appear to be falling due to standardisation of
the simpler technology being used (Hensher & Golob, 2008).

Much of the cost overruns of light rail may have to do with the longer lead in
times of light rail to bus which means inflation, interest payments and opportunity
cost need to be taken more into account. Light rail appears to have a lead in time of
approximately ten years, while the first phase of the BRT system in Bogota , for
example, complete with auxiliary traffic calming, was completed within a three year
period from 1998 (planned) to December 2000 (operational) (Rodriguez & Targa,
2003).

It is noteworthy that light rail appears to go in the opposite direction of bus
for infrastructure costs. In reverse of bus construction costs, it is more expensive to
construct light rail along street alignments than old rail alignments (Commission for
Integrated Transport, 2005). Constructing busways and guideways along their own
alignment is one the main reasons why bus capital costs can converge on light rails.

3.3.4

Annualised Total Cost

Kain and Liu (1995) mention that it may be fairer to cost with both capital
and operating costs (Richmond, 2001). TfL have done this and claim light rail shows
to be cheaper over an average of 4,000 p.p.h.p.d.

Figure 3.2

Annualised Total Cost for light rail and bus

(House of Commons Transport Committee, 2005)
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Others have claimed the opposite however, that operating costs for bus based
systems may be higher but this does not necessarily outweigh its costs in capital cost
terms (Simpson, 1994).

3.3.5

Network Effects

For Ottawa’s ‘Rapid Transit Appraisal Study’, completed in 1976, the bus
alternative was seen as cheaper both to build and operate, allowing the city to better
tailor services to customers demands (Richmond, 2001). What is significant about
this is that Ottawa adopted a system-wide approach in evaluating the capital and
operating costs rather than simply looking at one or a small number of corridors and
costed such things as the extra feeder bus services needed for the light rail system
(Richmond, 2001). They noted that the opportunity existed to provide a system-wide
door-to-door public transport service through bus, unlike light rail (Hensher D. A.,
2007). It is indeed noticeable that Ottawa BRT is a better performing system on
financial performance than for example the San Diego Trolley (Hensher D. A.,
2007). Thus it appears bus requires lower investment and a shorter implementation
period which may be superior for routes of low or moderate density (Vuchic, 2002).
Pteg notes however that bus supporters can neglect the scale of bus investment
needed in order for it to match some of the attributes of light rail such as level of
comfort, accessibility, speed and reliability (Passenger Transport Executive Group,
2006).

3.4

Capacity

Light rail is believed to have higher capacities than bus based solutions. This
is believed to then encourage higher density development and more intensive land
use activities that reduce the reliance on car (Simpson, 1994; Passenger Transport
Executive Group, 2006). Bus services do appear however to show, where afforded
the same level of signal prioritisation and road segmentation as light rail, to be
highly productive in carrying people. The busways in Curitiba, Brazil and Bogota,
Colombia carry up to 20,000 p.p.h.p.d. and theoretically can carry up to 39,000
p.p.h.p.d., a figure far higher than any light rail system (Simpson, 1994; Richards,
2001; Hensher & Golob, 2008) . The problem with bus in the UK and Irish context is
that not only is there less room to build guideways and busways but that the
articulated vehicles used in the South American cities are often not seen as suitable
for UK and Irish roads due to safety concerns about their compatibility with
pedestrians and cyclists.

Adopting figures from both Transport for London’s ‘Light Transit for
London’ and Commission for Integrated Transport, the following table can be
constructed for the UK and Ireland.
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Table 3.4
Technology

Mode Capacity
Vehicle Capacity (seating and

Maximum system capacity

standing)

(passengers per hour per direction)

Standard bus

73-105

2,500 – 6,300

Busway

125 (articulated bus)

4,000 –7,500

Guided Bus

160 (e.g. TVR)

4,000 –9,600

Tram/light rail

134 (San Diego) – 250

12,000 –21,000

(Sheffield Supertram)
Heavy Rail

10,000 – 30,000

Figures taken from: (Commission for Integrated Transport, 2005; Steer Davies Gleave, 2005; Knowles & White, 2003)

Table 3.4 gives a very wide range for the various modes. However it is
apparent that on average light rail does appear to have a superior passenger carrying
ability. These maximum capacities are however atypical of UK and Ireland. As Peter
White states:
“In many respects, the choice between bus and rail technology...lies in passenger
services quality, rather than peak capacity per se” (White, 2002, p. 60).

Indeed Croydon Tramlink appears at odds with the previous table producing
the following table instead:
Table 3.5

Croydon Tramlink – Bus and Light Rail Capacity Limits

(House of Commons Transport Committee, 2005)
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Croydon Tramlink is quite sceptical that without 100% segregation from general
traffic that light rail can actually get above 8,800 p.p.h.p.d., mainly due to the
problem of reliability of service. Table 3.5 also however infers a much lower peak
capacity for bus, at 1,600 p.p.h.p.d. for regular bus and 2,400 p.p.h.p.d. for
articulated bus because of fears over bunching and irregular intervals.

3.5

Land-Use Effect

Light rail is believed to induce development and raise property prices.
Through its service qualities, it is thought to enhance the accessibility and status of
an area. Through its permanence, it reassures developers that the local government is
making a commitment to invest in that area. It is often accused of bus that these
effects are not forthcoming. There’s always a worry due to buses flexibility that a
reduction or cessation of services can be brought about at short notice. It is also felt
that bus does not have the image of light rail and as a consequence will not raise land
values as much as light rail.

3.5.1

Land Rent theory

Land rent theory has been developed from Alonso (1964) and Muth (1969)
(Rodriguez & Targa, 2003; Giuliano, 2004). The underlying principle is that because
access to parcels of land that have access to mass transit corridors are finite and
households and firms value such access in a competitive market, it is expected they
will then be willing to bid more for properties with such access, all else being equal
(Rodriguez & Targa, 2003).

3.5.2

Accessibility and redevelopment

Accessibility, since the first theories of Von Thunnen has long been seen as a
major influence on residential location (Adair, McGreal, Smyth, Cooper, & Ryley,
2000). However enhanced accessibility on its own is unlikely to bring about
economic growth and regeneration (Knowles, 1992). Reasons for success appear to
be connecting residential areas with economically vital CBD’s (Babalik-Sutcliffe,
2002).
Light rail through accessibility enhancements is believed to have the
advantage of being able to help revitalise city centres, reverse urban decentralisation
and generally improve the urban environment (Knowles, 1992; Richmond, 2001;
Passenger Transport Executive Group, 2006). The UK Department of the
Environment and Transport (1994) in its initial Planning Policy Guidance Note 13
(PPG13) stated:
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“Rail services with their fixed infrastructure can provide the greatest certainty for
developers and can provide a focus for regeneration and comprehensive
redevelopment (Paragraph 4.24)” (Edwards & Mackett, 1998, p. 242).
Since the late 1980’s it has been one of the main planks used by promoters in
Britain, allied with its reduction on car congestion (Simpson, 1994).

The Docklands Light Railway (DLR) in London has had a significant land
use impact. Land value shot up, from £50,000 per acre to a peak of £5m per acre, on
foot of its construction (Collins B. , 1990). It showed that a commitment to a
relatively expensive, yet fully segregated system, could yield results and force
greater development as it could support high density housing and office development
along its route (Collins B. , 1990). The DLR is now Britain’s most successful light
rail system with 63.9m passengers per annum (2006/07) (Department for Transport,
2007) and has proven a successful catalyst for office, house and shop development in
the area (Knowles and White, 2003). Consequently many see rail as able to increase
the density of development along a corridor and make locations close to the
development more attractive to develop (Allen, Diaz, & Mclean, 1999).

It is shown by Richards (2001) that though there is scepticism about the
development potential around bus mass transit systems, both Curitaba and Ottawa
have been able to concentrate high density development along the bus corridors
when combined with strong land-use regulatory powers (Richards, 2001; Rodriguez
& Targa, 2003; Hensher D. A., 2007; Vuchic, 2002) . Curitiba has been facilitated by
BRT to develop along several high density slender corridors (Hensher D. A., 2007).
Ottawa has strong regulatory powers that give precedence to the busway over road
construction or widening, requiring developers to concentrate development around
BRT stations and provide access to and from them (Hensher D. A., 2007).

3.5.3

Problems in theory

LRT has not been shown to be able to induce development in all cases. One
of the main problems has been motorway construction directly competing against
light rail (Banister & Berechman, 2003). Dabinet found in his study on Sheffield
Supertram in 1998 that, unlike the motorway development, he was unable to identify
any discrete influence on the value of non-residential property while its effects on
residential was so small that he could not separately distinguish them (Royal
Institute of Chartered Surveyors, 2002). Thus it can be learned that mass transit is
only one part of making an area successful and that it must be competitively placed
against competing modes (Banister & Berechman, 2003).

Research from Sivitanidou and Sivitanides (1995) make the point that there
appears to be a declining gradient of significance for firms as distance from the
centre increases and that the relationship between the firm and site specific
characteristics is becoming more complex (Ryan, 2005). It appears two conditions
must be met for mass transit to have development potential. Firstly, that the new
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system must show the traveller that it offers advantages over other forms of access
and secondly that the other conditions for economic growth such as demand for
goods and services and competitiveness of the locality must be satisfied (Simpson,
1994).

Some are sceptical of any effects occurring due to mass transit apart from a
redistribution of development (Edwards & Mackett, 1998). What is noted is that the
conventional assumption of land – use transport feedback may only work when
accessibility is scarce, thus meaning a step-change in access is needed (Royal
Institute of Chartered Surveyors, 2002). It appears London Docklands was in some
ways an exceptional case as the area around the Isle of Dogs is isolated on three
sides by water, had no rail services or proper bus service and was only served by the
overcrowded major road A13 (Collins B. , 1990). Once an extensive road network
has been put in place, mass transit is believed to have little impact on general overall
accessibility (Banister & Berechman, 2003). This may be because other factors such
as clean air, quietness, an area of social prestige take precedence once basic
accessibility has been achieved (Royal Institute of Chartered Surveyors, 2002).

3.6

Policy Perspective

This is an interesting part of mass transit. Inevitably decisions made about
which mode to use have political undertones to them, due to the fact the projects are
mostly funded from the public purse. There is a suspicion that often light rail is
chosen for no other reason than the ‘prestige’ it will give to an area. There is also a
belief that light rail is more favoured as it is the least worst option for motorists, thus
meaning opposition to the project can be kept to a minimum. From this it may be
that bus suffers from an image problem when it comes to the views of the public and
stakeholders. This may then translate into an aversion to bus based projects that have
similar characteristics to light rail.

3.6.1

Light Rails’ Strength

Light rail involves a far greater political commitment from politicians as
generally costs of construction generally are far higher (Perrett & Walmsley, 1992;
Hass-Klau & Crampton, 2001). Due to the higher costs, the project becomes high
profile and with this, it becomes seen as futuristic and permanent, meaning political
and professional careers can be built around it (Hass-Klau & Crampton, 2001;
Simpson, 1994; Pucher, 2004) . A telling example is that of a UK city whose leader
of the City Council wanted the imposition of Lille’s automated VAL metro simply
because it would contribute to the city’s image as a major European city (Edwards &
Mackett, 1996). The report on Bus or Light Rail: Making the right choice (Hensher
D. A., 2007) found that light-rail’s inflexibility has become redefined as security, as
the population can be confident that even with a change in political power or
financial situation, construction will remain relatively unabated (Hensher D. A.,
40

2007). Indeed Vuchic feels that flexibility is not a bad thing at all. He notes that
when one refers to synonyms of inflexibility you come up with images of
permanence, durability and simplicity, aspects that make public transport attractive
to the public (Vuchic, 2002).

3.6.2

Bus’ Weakness

Conversely, bus priority through its relative cheapness and inflexibility is
very tempting for those in power to cut back, requiring much bolder political will
from those with power to retain its big impact (Hass-Klau & Crampton, 2001). It is
not helped by the relative low esteem regular bus is held in by local politicians and
consultants, not to mention the public at large (Simpson, 1994). The provision of
segregated bus lanes and busways must be followed up by continuous protection
against strong lobby groups who have in the US diluted bus’ effects by insisting on
bus lanes becoming high occupancy vehicle (HOV) lanes (Vuchic, 2002). Bus
depends far more on enforcement of segregation than light rail (Vuchic, 2006).
Indeed it appears that bus users are expected to put up with a level of quality of
service, in standards of discomfort and inconvenience, that potential travellers’
would simply find unacceptable (Simpson, 1994).

3.6.3

Public Support

Broader motorist support is more apparent for light rail than it is for bus
(Knowles & White, 2003). This may be because of higher service quality. Or it may
be because of its relative lack of interference on road space (Knowles & White,
2003). It continues to be very difficult to persuade policy makers to allow for
continuous running of bus lanes, as this invariably means a general loss of road
space for the car user. This stance invariably leads to a below standard imposition of
a mass transit bus corridors which suffer from unreliability and a lack of speed.

3.6.4

Regular Bus Investment

Some academics point to the fact that by simply changing such things as the
fare structure, adding more buses, improving information and integrated ticketing
that current services have been shown to attain substantially greater ridership
increases than newly built capital intensive projects, whether it be light rail or
busway (Hensher D. A., 2007; Richmond, 2001). Hensher (2007) cites the example
of Portland in the US, 1969-80, where bus patronage grew 150% annually, with only
a slight increase in population, by simply increasing service on existing routes and
lowering fares (Hensher D. A., 2007; Richmond, 2001). This amounted to a high of
26,500 increase in 1980. This increase, against the later implementation of a light rail
system, is far superior. Light rails’ high is only a 12,000 total gain in 1996
(Richmond, 2001). Similarly it has been found in the UK that investment in London
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buses has seen a buck in the UK wide decline of bus patronage, with patronage
actually going up (House of Commons Transport Committee, 2005).

Table 3.6

Changes in Bus and Light Rail Patronage in London and England
outside London

(House of Commons Transport Committee, 2005)

3.7

Conclusion

The literature review raises a number of interesting points. Bus’ image
appears to have declined as a result of a lack of definition over how it should operate
in mass transit conditions. Light rail is believed to have a superior image for the
public than most bus systems. Studies have shown that it can attract more car users
and people from a larger socio-economic spectrum. However this disparity may have
more to do with service provisions such as enforced segregation and park and ride
facilities than the mode difference itself. All things being equal, it is felt that the
greater the technological innovation, the better the image, the better the public
perception, and therefore the greater the patronage for the mode (Edwards &
Mackett, 1996).

The prevailing train of thought is that bus is cheaper to construct but that
light rail attains lower operating costs. TfL has shown that light rail is cheaper than
bus along a mass transit corridor above 4,000 p.p.h.p.d., when taking total costs into
account. Can it be shown however whether, when comparing like for like corridors,
this hypothesis holds up to scrutiny?

From current evidence light rail also has a superior passenger carrying
ability. However bus capacities in studies do appear limited by the amount of
headway being considered. There is evidence available that shows busways can
support, with the right infrastructure, headways of under one minute as in the cases
of Bogota and Curitiba.
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Land-use impacts appear highly localized and that they tend to occur in fastgrowing, agglomerated areas such as the London Docklands. The land use effect of
mass transit is still not fully understood. It does seem however that from current bus
and light rail examples an overarching development authority is vital for significant
development to occur. Due to the lack of studies on house prices along bus corridors,
it is difficult to come to a conclusion on whether light rails propensity to raise house
prices is mode specific or to do with accessibility characteristics.

Finally it appears that the decision to go with light rail over bus may have
more to do with prestige and offsetting opposition than about having a significant
effect on public transport patronage and a reduction in car use. There is evidence to
show that investment in lower cost alternatives such as the marketing of bus may
have a larger effect on public transport patronage than investing in larger scale
capital projects.
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Section 4: Corridor Characteristics
4.1

Introduction

Although ostensibly the Luas Green Line corridor and the Stillorgan QBC are
very similar, it needs to be shown to what extent this is so. The aim of this section is
establish the extent of the similarities between the two corridors. From this it can be
extrapolated that any difference in patronage will be down to mode specific
characteristics. For this section, Census 2006 data has been mapped by GIS onto a
map of south Dublin in order to illustrate the respective corridor characteristics.
Excel files were created, containing the data from each Census Enumeration Area
(CEA), dealing with several characteristics.

For each diagram, the red line indicates the Stillorgan QBC, while the black
barbed line indicates the Luas Green Line. The northern ends of both lines start at the
Dublin canal cordon and end at Sandyford Industrial Estate for the Luas and Foxrock
Church for the Stillorgan QBC.

4.2

Age Profile

The age profile of a corridor is very important. It has been found that students
and the elderly are more likely to use public transport (Beirao & Sarsfield Cabral,
2007). Once people start working however, they are more inclined to buy a car and
start driving more. As a consequence, if there is a difference in the middle-age
profile of both corridors, it would be expected that this would then cause a difference
in public patronage figures, all else being equal. Figure 4.1 represents the age profile
of south Dublin, showing the percentage of persons in each CEA who are aged
between 25 and 64.

Looking at the two corridors, one notes there is little difference in the age
profile of the areas. The only large discrepancy appears to be the large white area to
the east that represents UCD, the largest university in Ireland, which straddles the
Stillorgan QBC. This however is only one CEA. More significantly, there are more
CEA’s at the northern city end of the Stillorgan QBC than the Luas line which
represent areas made up of 81-90% of 25-64 year olds. However when the average
percentages of age over the whole corridors are worked out, the two corridors are
extremely similar, with the Luas having 51% coverage of 25-64 year olds whereas
the Stillorgan QBC has 50%.
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In summary, there is very little difference in the age profile of the respective
corridors. Consequently the age profile of the corridor should not make a decisive
difference to the patronage of the two corridors iof both modes are seen in the same
light.
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Figure 4.1

Percentage Persons 25 -64 years old
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4.3

Socio-economic background

The prevailing belief is that the socio-economic background of the persons
living along a corridor has a significant effect on public transport patronage. This is
because as explained in the literature review, it is believed all else being equal, fewer
people of a higher socio-economic standing will be attracted to bus than to light rail.
The following map represents the percentage, in each CEA, of households with the
highest earning person in employment working within a professional, managerial or
technical job. These statuses are given to jobs associated with the ABC1 class.
Consequently it is believed the higher the percentage of these workers in each CEA,
the more affluent the area is.

Looking at the GIS mapping, it appears that the Stillorgan QBC runs
through an area with a higher socio-economic standing. The corridor more
consistently runs through areas made up of at least 45% professional, managerial or
technical workers, with only one area at its northern end made up of 45% or less
households with a managerial, professional or technical worker.

The Luas corridor is relatively similar but it does appear to run through a
number of areas with 45% of households or lower made up of professional,
managerial or technical workers at the head of the household. Overall the average for
the Luas corridor is 53% of households are made up predominantly of professional,
managerial or technical workers, whereas it is 57% for the Stillorgan QBC.

In summary, the two corridors have a similar socio-economic make-up.
Consequently it would be expected that any difference in patronage will be because
of mode specific effects and not because of a difference in the socio-economic makeup of the area. From evidence in the literature review, it is expected, all else being
equal, that light rail would do better on patronage as it is claimed it can attract people
from a more diverse socio-economic background.
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Figure 4.2

Percentage Professional, Managerial or Technical Workers
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4.4

Residential Density

Density is a very important aspect of public transport patronage. It is believed
that the higher the residential density of an area, the higher the patronage. Higher
density allows for more direct mass transit routes which are more attractive to
potential users, with services not needing to weave in and out of housing
developments to pick up passengers. It is felt that light rail, due to its perceived
better image would, everything being equal, attract more of these potential
passengers. Figure 4.3 illustrates the density of the two respective corridors.

Figure 4.3 shows that the density along the two corridors is slightly different.
At the northern end of the Luas line, the area is dominated by CEA’s made up of 76100 persons per hectare. In the same spatial area, the CEA’s along the Stillorgan
QBC do not get above 75 persons per hectare. However as the two corridors leave
the city, it appears the density of both corridors becomes comparable, with both
corridors being dominated by CEA’s made up of 21-35 persons per hectare. There
are also a small number of 51-75 persons per hectare CEA’s on both. The Luas line
in general however has more CEA’s than there are along the Stillorgan QBC. Overall
the density along the Luas line averages at about 37 persons per hectare, while the
Stillorgan QBC averages at about 28 persons per hectare. This appears to show quite
a large discrepancy in density between the two corridors, especially from the middle
sections of both corridors going northwards.

From this, all else being equal, one would expect the light rail system to
attract a higher patronage than bus. This is because it has a higher number of persons
living within approximately a 1km walk from its line and that its image would
appeal to a larger number of people.
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Figure 4.3

Density – Persons per Hectare
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4.5

Car Ownership

This is an important aspect to public transport patronage. Car ownership must
be measured along both corridors as this will influence the choice for potential users.
It needs to be affirmed if one corridor has a higher proportion of car ownership than
the other as, all else being equal, a higher level of car ownership should lead to a
lower public transport patronage. This must be qualified by stating that the
availability of parking at the point of destination is also a factor. However it is
assumed, given that the two corridors converge on the same area of the city centre
which is the main shopping and employment centre of the country as according to
John Henry of the DTO, that the availability of parking for persons living along
either corridor will by and large be the same. The following GIS diagram thus maps
the percentage of households in each CEA that own one or more car.

The literature review leans towards a belief that light rail is better at
attracting car users when given an alternative to that mode than bus is. Consequently,
all else being equal, it will be expected that light rail will attract a higher proportion
of users than bus due its superior modal shift appeal if both corridors contain the
same number of households with cars.

From the GIS mapping the Stillorgan QBC has a slightly higher level of car
ownership along its corridor than the Luas Green Line. There appears to be more of a
prevalence of CEA’s with 89-100% of households owning one or more cars at the
southern end. At the northern end also, it appears the Luas goes through more CEA’s
with lower car ownership, mostly 51-65% ownership, compared to the Stillorgan
QBC’s average in this area of 65-75% of households owning one or more cars. The
overall average of household owning one or more car per CEA works out to be 80%
along the Stillorgan QBC compared the Luas corridors’ 73%.

In summary the expectation will be that patronage along the Stillorgan QBC
could be down compared to the Luas corridor, all else being equal. Firstly it would
be expected that there would be fewer potential customers to carry, due to car use.
Secondly it would be expected that patronage would be lower as with bus’ perceived
image, it would not be able to attract the same number of car users as the Luas Green
Line could.
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Figure 4.4

Percentage households owning one or more car
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4.6

Variance in Service Quality

From the literature review light rail in comparison to bus has shown to be
faster and offer better service characteristics such as fewer stations, a more reliable
service and a better ride quality throughout the journey. It is postulated that if the
corridor characteristics are similar, it is such mode specific characteristics that will
be expected to create a difference in patronage between the modes.

Table 4.1

Service Objectives Stillorgan QBC and Luas

Service Objectives
Stillorgan QBC
Luas Green Line
% segregation
87
100
Traffic Signal Priority %
0
100
Average Peak Wait Time in
2:19
4
minutes
Average Speed AM peak
18.6
24
AM peak average journey
29
22
time
Boarding & Alighting time/
18.86%
18.8
% of total journey time at
AM Peak
Total number of stops
65
13
Distance between stops km
0.14
0.69
Figures taken from: (Dublin Transportation Office, 2006; Railway Procurement Agency, 2008; Dublin Transportation Office,
2006)

4.6.1

Journey Time Variance

From table 4.1, there are three key differences in service. The
Stillorgan QBC is quite substantially segregated, for a bus corridor, at 87%.
Problems however still consistently occur with vehicles straddling the bus lane as
they turn left from side junctions onto the busy and often overcrowded car lane. This
very much reduces the efficiency of services and heightens its time variance. The
Luas by contrast has 100% segregation, with it only crossing 4 junctions on its whole
route. A related point is that the Luas enjoys 100% traffic light priority while the
Stillorgan QBC has none. A difference in average speed shows up in the variance in
times it takes to travel 9km at AM peak. The bus has a substantial variance of 21
minutes when compared to Luas’ variance of 3 minutes. On average it takes the bus
29 minutes to travel along the QBC while it takes the Luas 22 minutes.

4.6.2

Station/Stop Distance

Dublin Bus still suffers from the old style bus system of a bus stop on every
corner. The distance between the QBCs’ stops is 0.14 km compared to Luas’ 0.69
km. There are more than three times as many bus stops along the Stillorgan QBC
than there are Luas Green Line stops. This gives light rail the advantage of being
able to maintain a more regular speed, thus increasing the comfort for passengers
using the service as well as reducing their frustration as with a service that constantly
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stops. It would appear that this is one of the main reasons why light rail over the
same distance in Dublin is a faster mode.

4.6.3

Conclusion

The Luas line is able to achieve higher average speeds than the Stillorgan bus
corridor as it is more segregated from general traffic than the bus lane and it has
fewer stops to negotiate. It is postulated that this mode difference may create a
difference in patronage between the two corridors, all else being equal.
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4.7

Conclusion

It appears that the two corridors have relatively the same characteristics.
However there are a number of discrepancies that need to be kept in mind.

Table 4.2

Overall corridor characteristics
Luas Green Line

Average per
Hectare
within C.E.A

% age 25 64

%
Professiona
l/Manageria
l/Technical

Density per
persons

% households
owning one
or more car

51

53

37.32

73

Stillorgan QBC

Average per
Hectare
within C.E.A.

% age 25 64

%
Professiona
l/Manageria
l/Technical

Density per
persons

% households
owning one
or more car

50

57

28.13

80

Overall Table 4.2 shows that the two corridors show similar characteristics.
The only main discrepancy is that of density. However as has been noted earlier, the
main difference in density is at the northern end of both corridors. For the majority
of the two corridors length the densities appear to be similar. More substantially
average speed and journey time show up to be different for the two corridors.

In summary, this section provides evidence that any difference in patronage
between the two corridors will be in the most part due to mode specific
characteristics rather than corridor specific characteristics. It is postulated that, all
things being equal, assuming the attraction of light rail is stronger, the Luas Green
Line should show a higher patronage to the Stillorgan QBC.
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Section 5: Findings
5.1

Introduction

This chapter will attempt to analyse the main findings from the primary and
secondary data used. Ultimately these findings will be used to ascertain whether the
main hypothesis of this dissertation can or cannot be rejected:
Can it be shown that light rail is a better-quality mode to bus when both are given
equivalent circumstances on mass transit corridors?
This chapter will be guided by the sub-hypotheses stated in Chapter 2. The answers
in this chapter are based mainly on the analysis of the secondary data from the DTO,
Census 2006 and primary data emanating from the four interview sources, John
Henry of the DTO, Derry O’Leary of Dublin Bus, David King of the RPA and David
Byrne of Lisney Estate Agents.

5.2

Patronage – Sub-hypothesis 1:
Light rail attains a higher patronage than bus, all else being equal

5.2.1

Introduction

For a disparate number of reasons, it is expected that light rail will attract a
higher patronage, when both systems are given the same running conditions. A GIS
map was thus created showing the percentages in each CEA that take either the bus
or light rail to work, school or university. Data was also used supplied by the DTO,
Dublin Bus and CSO, along with various literary sources including Dáil Questions,
to establish current peak patronage along both corridors.

5.2.2

Stillorgan QBC Patronage

Overall bus patronage for the Stillorgan QBC between 07:00 -10:00 is 6039
at the canal cordon, as according to the DTO 2006 monitoring report (Dublin
Transportation Office, 2006). It must be noted that this figure includes Dublin Bus
and non Dublin Bus services. For Dublin Bus’ QBC designated bus services, the
patronage is 4617. It has been worked out that the two main corridor feeder services,
route 46A and route 145, have a combined annual patronage of 18 million customers
(MVA, 2006).

Figure 5.1 maps the percentage of persons in each CEA that uses bus to
work, school or university. Looking at the GIS diagram, one notes that the patronage
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is quite consistent along the corridor. The corridor shows a use per CEA of at least
11%, working its way up as far as 30% in some CEA’s. The average usage over the
whole catchment area works out to be 16% of households per CEA when dividing
total bus use by total hectare within approximately one kilometre either side of the
corridor. The corridor shows patronage for bus services remains quite strong
throughout, even as far as the northern edge of the corridor.

Drawing a perimeter around the patronage of the QBC, it appears the QBC
has a catchment area of about 2.24 km in diameter at its southern end. At its middle
point, the diameter is 2.6km, while the diameter at its northern end is about 1.3km.
This relatively wide area may be because of the quite large nature of the CEA’s.
However it must be noted also that the QBC is marked by the number of feeder bus
services it has. The map appears to show that people are being facilitated to use the
QBC from about a kilometre either side either through walking or the use of feeder
buses.

57

Figure 5.1

Percentage persons 5 and over travelling by bus
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5.2.3

Luas Green Line Patronage

The Luas Green Line has a peak direction flow of 5947 between 07:00 10:00. This patronage is below the Stillorgan QBC’s patronage of 6039, but above
the patronage of Dublin Bus’ QBC designated bus services which stand at 4617
(Dublin Transportation Office, 2006). The Luas Green Line annually attracts 12
million passenger trips as according to Census 2006 (Central Statistics Office, 2006).
A GIS diagram has been mapped to thus show the percentage of persons in each
CEA that take rail to go to work, school, or university.

There are a couple of noticeable characteristics with the Luas Green Line
from Figure 5.2. Firstly, the Luas corridor is on average narrower than the Stillorgan
QBC. The southern end has a diameter of 2.2km, which narrows in the middle to 2.1
km and then down to 1.5km and narrows to below 1km at the northern end. This
may simply be because, that due to the higher density of the corridor, the patronage
is coming from the same distance as the bus but the CEA’s are smaller thus showing
better the cut off point of how far people come. However even if this is true, it does
not appear people are coming from any further on average to the Luas than they are
to the Stillorgan QBC.

The Luas however does have a number of outliers, about 2 km from the Luas
line. These areas are assumed to be taking advantage of the park and ride facilities.
There are however only 800 P&R spaces available and there is relatively little room
for expansion as according to John Henry of the DTO. Combined with this is fact
that Luas lacks the feeder services of the QBC. These reasons are believed to be why
the Luas patronage corridor is slightly narrower than the Stillorgan QBC’s.
Consequently it is postulated that light rail is far more reliant on complimentary
measures than bus is for patronage.

Another noticeable aspect of patronage is that light rail use tapers off
dramatically compared to bus at the northern end. Looking at the GIS, there’s little
light rail use in and around the canal. This may illustrate, firstly the capacity
problems experienced at peak, namely the peak within the peak, as according to
David King of the RPA. Secondly it may illustrate people’s preponderance towards
bus over shorter journeys.

The Luas line shows a higher intensity in use in some areas when compared
to the bus corridor. Two CEA’s have an average use of up to 50% of households.
This patronage is far higher than any CEA along the Stillorgan QBC. This intensity
of use, especially for the CEA nearer the southern end of the Luas line at 50% may
indicate the importance of station positioning, especially given the location of the
Luas line in the diagram.
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Figure 5.2

Percentage persons 5 and over travelling by rail
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5.2.4

Conclusion

The hypothesis is rejected. The evidence appears to show that light rail does
not attract more patronage than bus. From the DTO canal cordon figures, the Luas
Green Line and Stillorgan QBC show near identical figures of 5947 and 6039
respectively. If one looks to the average per CEA of bus or Luas use one sees that
bus is actually slightly stronger at 16% along the Stillorgan QBC to Luas’ 15% of
persons using the mode to get to work, school or university. Consequently a
difference in patronage in accordance with mode specific characteristics cannot be
detected.

Luas use is more intense in places with two areas of up to 50% use,
but it severely trails off as it gets closer to the city centre, where most of the areas do
not get above 10%. The intensity of Luas’ use may be an indicator that high density
residential areas encourage higher public transport use. The trailing off may be
because capacity is simply not there or because like the situation of London
underground, it is more time consuming to make a short hop trip to the city centre by
light rail than it is by bus (White, 2002). In general, bus patronage better holds up
along the whole corridor.

Annual patronage for the Luas Green line stands at 12m (Central Statistics
Office, 2006). This is 6m less than the Stillorgan QBC bus routes. These bus routes
cover a substantial amount of extra territory after leaving the QBC, with route 46A
travelling an extra 4km to Dun Laoghaire and route 145 travelling an extra 10 km to
Bray, Co. Wicklow, a major regional town. It is postulated this shows the strength of
busways in that they can cater for passengers outside the corridors they serve.
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5.3

Modal Shift - Sub-hypothesis 2:
Light rail is more effective at taking cars off the road than bus

5.3.1

Introduction

From the literature review it is believed that light rail should have a larger
modal shift than bus. In order to look at this attribute, tables have been constructed to
show the numbers of cars entering Dublin city centre in the morning between the
hours of 07:00-10:00 for before and after the Stillorgan QBC and before and after the
Luas Green came on stream using the data from the DTO’s canal cordon counts. The
Luas Green Line crosses at Charlemont Street Bridge while the Stillorgan QBC
crosses at Leeson Street Bridge. There is approximately a 2.1 km distance between
Portobello Bridge and Grand Canal Street Bridge.

5.3.2

Luas Modal Shift

Within the Luas Green Line table, a total of seven bridges are looked at. The
reason for looking at seven bridges is so that the count can cover the overall fall in
numbers using the car and bus rather than simply illustrating a diversion of
commuters from one corridor to another. The table attempts to cover only the bridges
affected by the opening of the Luas line by looking at the alternative car and bus
routes into the city centre if the Luas was not available. The table also includes the
Stillorgan QBC’s figures for Leeson Street Bridge. However it is believed that the
QBC by 2003 has already had its effect on car and bus users, a belief reinforced by
the QBC’s stagnation at 6,200 bus passengers between 2003 – 2006. The time period
is only three years as the Luas came on stream in 2004, using 2003 as the
benchmark. There are no figures available as yet past 2006. The car and bus figures
relate to the number of passengers, not vehicles. The real change in numbers column
looks at the fall in numbers for that mode in the intervening period, with the
percentage fall also indicated.
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Table 5.1

Luas Green Line Modal Shift

Canal Count 07:00 10:00
Bridge

2003
Car

Bus

Harolds Cross

3273

3648

6921

Portobello

2818

6318

9136

Charlemont

1686

1558

3244

Lesson Street

3888

6248

10136

Baggot Street

2489

777

3266

Mount Street

2350

1354

3704

Grand Canal Street

2028

Total

18532

Canal Count 07:00 10:00
Bridge

2006
Car

Total

2028
19903

38435

% Change

Bus

Harolds Cross

3124

Real change in
numbers
-149

-5%

2879

Real change in
numbers
-769

% Change

Total

Portobello

2135

-683

-24%

3910

-2408

-38%

6045

Charlemont

1519

-167

-10%

319

-1239

-80%

1838

Lesson Street

4158

270

7%

6158

-90

-1%

10316

-21%

6003

Baggot Street

2182

-307

-12%

965

188

24%

3147

Mount Street

1863

-487

-21%

1354

0

0%

3217

Grand Canal Street

1745

-283

-14%

-

-

-

Total

16726

-1806

-10%

15585

-4318

-22%

Approx %
former car
30%

Approx% former bus

% Modal
Share
16%

2006
Cordon Count Luas
passengers
Increase in numbers
from using Bus to using
Luas
Reduction in numbers
using car and bus
Reduction in numbers
using bus
Reduction in numbers
using car

5947
4389

282%

-6124

-16%

-4318

-22%

-1806

-10%

73%

32311

Figures based on canal counts taken from (Dublin Transportation Office, 2003; Dublin Transportation Office, 2006)

The results shown in Table 5.1 are along the line of other light rail projects.
Patronage on the Luas line is 282% over and above the previous bus numbers using
the corridor. The reduction in car and bus passengers of 6124 is almost identical to
the cordon count of Luas passengers. It is assumed that the vast majority of those no
longer using car and bus have transferred to the Luas. From this assumption, it
appears that users of the Luas are made up of 70% former bus passengers and 30%
former car users. These results appear to be more considerable than the examples in
the literature review of Croydon and Manchester which state a car modal shift of
around 20%.

Table 5.1 also indicates that there has been a 10% drop off in car traffic
crossing the bridges. This is identical to what was claimed for Manchester. This is
also the same amount for the Charlemont Street only figure, which in real terms is
167 car passengers. Bus numbers take a quite substantial hit, down 22%. Bus
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passengers taking buses that run alongside the Luas on Charlemont Street have been
almost decimated, with numbers falling nearly 90%.

Overall it appears that the light rail line has had an effect on car users by
taking about 1806 car passengers off the road at peak. However Luas it seems has
had a much stronger effect on bus patronage, taking about 4318 passengers from bus.
The results may reflect the fact that the only road space the Luas Green Line has
taken is a 1 km section in the city centre along Harcourt Street, thus meaning a lack
of push factors for motorists.

5.3.3

Stillorgan QBC modal shift

Table 5.2 illustrate the effect the Stillorgan QBC has had on car numbers.
The table looks at the same corridors as the Luas line, apart from the Portobello
Bridge, which gained its own QBC at around the same time as Stillorgan in 1999.
None of the bridges outside of Leeson Street have had a QBC introduced in the time
period covered. The 1997 figures were based on vehicle counts only from Dublin
City Council (Dublin City Council, 2007). These numbers have been multiplied by
1.2. This is in line with the DTO canal cordon count multiplication figures used to
calculate car passengers. No DTO canal cordon reports were made available before
2002, hence why 2002 was the first year chosen. With the figures available, this 5
year time frame from 1997-2002 is the closest to the Luas’ 3 year timeframe of
analysis.
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Table 5.2

Stillorgan QBC Modal Shift

Canal Count 07:00 - 10:00

1997

Canal Count 07:00 10:00

2002

Bridge

Car

Bridge

Car

Change in
real
numbers
from 1997

%
Change
from
1997

Charlemont

3227

Charlemont

1853

-1374

-43%

Lesson Street

6953

Lesson Street

4409

-2544

-37%

Baggot Street

2922

Baggot Street

2673

-249

-9%

Mount Street

3416

Mount Street

2350

-1066

-31%

Grand Canal Street

2202

Grand Canal Street

2147

-55

-3%

Total

18720

Total

13432

-5288

-28%

Cordon Count Stillorgan QBC
2002
Cordon Count Stillorgan QBC
1997
Increase in numbers using bus

4483

2696

151%

Approx % former
car

Reduction in numbers using
car

5288

- 28%

60

Approx %
bus preQBC
40

1787

Figures based on canal counts taken from (Dublin Transportation Office, 2003; Dublin Transportation Office, 2006; Dublin City
Council, 2007)

Table 5.2 illustrate the high numbers of cars taken off the road between 1997
and 2002. It shows 5,288 car passengers were taken off the roads in the area. This is
a very substantial number and higher than the bus passengers added to the Stillorgan
QBC, at 2696 for Dublin Bus designated QBC routes. The overall fall in cars may be
explained by a number of factors.

Firstly a new DART station opened on Grand Canal Street in 2001 that
allowed better accessibility to the area over bus. This area is within Dublin’s South
East Quadrant, the largest employment centre in Ireland. However looking at the car
numbers crossing at Grand Canal Street, car passengers are only down 3%, so this
opening is not seen as a major factor in car reduction.

Secondly car numbers may be down because of a general bus service increase
crossing Mount Street and Baggot Street bridges at the time. However real bus
numbers on these two bridges have only increased by 25 buses, including Dublin
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Bus and private operators, from 1997 - 2006 compared to the Stillorgan QBC’s 168
buses (Dublin City Council, 2007).

Thirdly the above bus passenger figures only relate to Dublin Bus designated
Stillorgan QBC route patronage. The figures for overall bus patronage along the
Stillorgan QBC in 2002 is 6039, an increase of 4252 on 1997’s Dublin bus
patronage. Thus this extra amount of bus passengers is believed to be another reason
for the high fall in car numbers.

Table 5.2 shows Dublin Bus numbers along the corridor are up 151%. This
increase is not as large as Luas in percentage terms but is still quite a large number
for a public transport mode. When taking all bus patronage into account, numbers
are up about 238%, from 1787 to 6039, from original Dublin Bus numbers. Within
these figures one notes a significant result. Unlike Luas, where only a high of 30% of
users appear to be made up of former car users, the QBC shows figures that QBC
users are made up of about 60% former car users. Overall its car modal shift has
shown to be superior to Luas along their respective corridors, with the QBC taking
37% of car passengers off its corridor to Luas’ 10% for Charlemont Street.

Using simply the Leeson Street Bridge figures, one sees a substantial fall in
car passengers, down 2544 or 37%, between 1997 – 2002. Overall car numbers are
down 28%. Consequently it believed that taking all factors into account, the
Stillorgan QBC has taken at least 2500 car passengers off the road, with the fall in
car passengers along the QBC showing to be almost identical to the increase in
Dublin Bus patronage along the same corridor during the same period, standing at
2696.

5.3.4

Conclusion

The hypothesis is rejected. It can be seen that light rails’ perceived superior
image has not generated extra patronage from former car passengers as might have
been expected. The figures from Tables 5.1 and 5.2 show that the QBC has been far
better at taking cars off the road between 07:00 – 10:00 than the Luas Green Line.
The Luas corridor has effected a drop of about 1800 car passengers over all the
bridges. The Stillorgan QBC has taken at least 2,500 car passengers off the road, a
figure that could theoretically rise to 4,200 when taking into account all bus
passengers. But what is the explanation for this discrepancy? Do these tables show
that bus is actually more attractive to car users than light rail?

What needs to be taken into account is the amount of on-street running of
both corridors. The largest characteristic difference between the Luas and the
Stillorgan QBC is that the Stillorgan QBC runs along the same corridor as general
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traffic, with its own dedicated lane. This as a consequence has meant that one car
lane was taken away for a 3km stretch from Donnybrook Church to Leeson Street.
The Luas in contrast only takes up 1km of carriage space in the city centre.
Consequently, the bus corridor involves both having a ‘push’ as well as a ‘pull’
factor as road space created by taking car users off the road cannot be refilled by new
car users.

Bus may be a superior option for car modal shift as to give it priority
generally involves the removal of far more road space than light rail, which more
often than not favours former railway alignments. The fact that the Stillorgan QBC
runs directly alongside car users reiterates the choice the car user can make and the
time savings that can be made. This large modal shift has been attained despite Luas
being a faster mode. It is postulated that it is the perceived relative time difference
between a mass transit mode and a car that encourages the car driver to switch
modes.

5.3.5

New Cars on the Road

Table 5.3

New cars bought 1996 - 2006

New Cars

Total

1996

49,351

1997

55,975

1998

61,679

1999

74,385

2000

93,752

2001

76,307

2002

67,779

2003

64,415

2004

64,287

2005

70,492

2006

72,997

Total

751,419

479,228

Total 1996 - 2002

272,191

Total 2003 - 2006

(Central Statistics Office, 2006)

Between 1996 and 2006, there have been 751,419 new cars bought in the
county of Dublin. It may be claimed that this is one of the main reasons why the
Luas Green Line took fewer cars off the road. However when looking at the actual
number of new cars bought, numbers are higher between 1997 -2002 period of the
QBC table, than the 2003 – 2006 period of the Luas Green Line table. Thus the QBC
may in fact have taken even more cars off the roads than appears to be case than the
Luas Green Line.
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5.4

Capacity and Speed – Sub- hypothesis 3:
Light rail has a superior passenger carrying ability to bus

5.4.1

Introduction

In general, it is felt from the literature available that bus has a lower capacity
threshold to light rail. This is due to a number of factors including the lack of
overtaking opportunities on some bus corridors such as guideways, the fact that
buses can bunch together causing an inefficient use of resources and the fact that
buses simply have a lower passenger carrying capability per vehicle.

The following tables were created using the following assumptions. The
current Luas capacity per tram is 356 passengers. Dublin Bus uses a mixture of
regular double-decker buses that have a capacity of 95 passengers and new larger triaxle double-decker buses that have a capacity of 120 per vehicles. As is standard in
the industry, it is not expected that the vehicles will on average ever be able to gain
100% occupancy due to simple practicalities. As a consequence capacity is assumed
along the lines of each vehicle gaining a maximum load factor of 87% of capacity
(Jacobs, 2006).

Table 5.4

Luas and Stillorgan QBC upper limit capacity

Capacity

Tram (40m)

Bus (tri-axle)

87% loading - vehicle

310

105

Current Stillorgan QBC –
Regular Double-Decker and Tri
-Axle
90*

Headway

4

1.33

1.33

Departures peak hour

15

45

45

Peak hour capacity

4650

4725

4050

Future

Tram (53m)

Bus (tri-axle)

87% loading - vehicle

420

105

Possible bus (as per Malahide
QBC - every 40 seconds)
105

Headway

3

1

0.66

Departures per hour

20

60

91

Peak hour capacity

8400

6300

9545

Figures based upon: (Dublin Transportation Office, 2006; King, 2008; O'Leary, 2008)
•
Indicates average 87% load capacity between regular bus (95 capacity) and Tri-axle (120 capacity)

5.4.2

Luas Capacity

The Luas is easier to gauge on capacity due to its total segregation. Currently
at peak hour, it has approximately 4 minute headway, with 3 ½ minute headway in
the peak within the peak. This thus gives the Luas about 16 departures an hour, and
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with a load factor of 87% per vehicle (Dublin Transport Authority, 2006), it gives
each vehicle a capacity of 365 and an overall peak line capacity of about 4650.

Problems are currently occurring on the Luas Green line however. It is in
many ways a victim of its own success, with people not leaving their homes until the
last minute due to the predictability of service. Consequently, it experiences a peak
within the peak between about 8:20 and 08:40 where persons past the fifth station of
Dundrum find it difficult to board the first tram that arrives. To fix this problem,
there are now plans to raise capacity on the line by extending the trams length to
53m and increasing the headway to a line maximum of 3 minutes. Any further
expansion in capacity will need the line to be upgraded to full metro standard with an
underground section needed for the city centre, thus fully segregating the line from
general traffic, including all level crossings. As a consequence, full line capacity,
with a headway of 3 minutes and a 87% load capacity, allows 20 departures an hour
with a tram capacity of 356 passengers. Consequently the line capacity is about
8,400 p.p.h.p.d..

The figures in the capacity table relate to frequencies of the designated
Dublin Bus Stillorgan QBC services. Currently it appears there is a limit of 4050
passengers as there is a mixing at peak of tri-axles and regular double-decker buses.
This may be raised to 4725 without any increase in frequency by simply exclusively
using tri-axle buses. This means current capacity for bus is slightly lower than that of
the Luas Green Line, but can, if required, be raised just above the Luas capacity of
4650 to 4725.

5.4.3

Stillorgan QBC Capacity

Quantifying the future capacity of the corridor is even more difficult. There is
an implicit assumption within the literature review that busways such as the
Stillorgan QBC cannot support headways of less than a minute. If so, one finds the
QBC has a capacity of 6,300 p.p.h.p.d. which is some 2,000 less that the upper limit
Luas capacity, which goes to 8,000 p.p.h.p.d.. However there is a belief, at least
within Dublin Bus, that busways such as the Stillorgan QBC can support far more
capacity. Dublin Bus quotes the Malahide QBC, which in the morning peak supports
a bus every 38 seconds. Assuming a 40 second headway at peak, the capacity of the
QBC jumps ahead of the Luas corridor capacity limit to 9545 p.p.h.p.d..

The above figures do not take into account the fact that a number other
Dublin Bus services currently enter and exit the corridor as do other services such as
Bus Eireann, which runs regional bus services and Aircoach, which takes passengers
to and from the airport. Current statistics show that the Stillorgan QBC has 238
buses of all operators crossing Leeson Street Bridge between 07:00 – 10:00 in 2006.
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This is about 80 buses an hour, which works out at about a 45 second headway, akin
to the Malahide QBC (Dublin City Council, 2007).

5.4.4

Conclusion

The capacity figures for the Luas Green Line appear to be very much in line
with those of Croydon Tramlink in Table 5.5. It appears that as long as there is some
form of on-street running the tram system will not be able to attain a capacity above
about 8,800 p.p.h.p.d.. Higher capacities of 20,000 appear to need full segregation
from general traffic.

Table 5.5

Croydon Tramlink- light rail capacity limits

(House of Commons Transport Committee, 2005)

The bus capacity figures quoted in the literature review do appear relatively
correct. At a tri-axle bus every minute, the QBC reaches 6,300 capacity p.p.h.p.d.,
the same figure quoted for standard bus in Table 3.4. At full capacity, the Stillorgan
QBC figure of 9545 p.p.h.p.d. appears to be line with what is quoted for BRT
guideways at 9,600 p.p.h.p.d. in the same table and is above the capacity limit of onstreet light rail.
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The evidence from this study shows that there is no veritable difference in the
capacity of a bus or light rail corridor, as long as there needs to be some form of onstreet running. The Luas line’s capacity limit is less than 10,000 p.p.h.p.d.. This is
substantially lower than what most publications state is the upper limit of light rail.
Many look to the Docklands Light Railway as an example for capacity but this
appears to be the exception rather than the rule for light rail. Bus does need a lower
headway to compete, but because bus is manually driven and can overtake along
busways and bus lanes, it is possible to have as high a capacity as light rail.
Consequently the hypothesis is rejected.
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5.5

Cost – Capital and Operating – Sub –hypothesis 4:
Light rail costs less than bus, when taking both capital costs and operating costs
into account

5.5.1

Introduction

This section looks at the cost of running both a light rail line and a high
frequency bus service. A big problem in deciding between modes is that light rail
requires a sizeable investment up front compared to bus. The aim of this section is to
instead define an annualised total cost, that involves both the capital and operating
costs.

A 30 year time frame is looked at as the Luas light rail system is built to this
time specification. According the RPA, the Luas light rail vehicles will be
refurbished at 15 years at 50% of the capital cost of the vehicle (Railway
Procurement Agency, 2006). Dublin Bus currently has buses at an average of 5.5
years on the Stillorgan QBC and so it assumed that the company will continue to
keep the average age of the fleet at or below a five year level. This means Dublin
Bus will have to buy new vehicles on six separate occasions, compared to the RPA
only having to refurbish once.

Table 5.6 is based upon figures gathered from numerous newspaper articles,
Parliamentary debates, MVA’s Dublin Bus Network Review report and Jacobs
Docklands Luas/Bus comparison study.

Table 5.6

Total Costs

Capital Cost €m

First year Cost
Luas

After 30 years

Vehicle Cost

3

Stillorgan
QBC
0.35

Number of vehicles
Required
Start up cost

14

61

21

205

42

21.35

63

106.75

Route Construction
Cost per km
Route Length km

35

1.5

-

-

9

9

-

-

Construction Cost

315

13.5

-

-

Total Capital Cost

357

34.85

420

141.6

Total operating costs

14.7

24.7

441

741

Total revenue

13.3067

19.8

399.20

594

Net loss

1.39

4.9

41.80

147

Total Cost

358.39

39.75

419.80

267.25

13.99

8.91

Annualised Total Cost

Luas

Stillorgan QBC

3

0.35

Figures in this table based upon (King, 2008; O'Leary, 2008; Dublin Transportation Office, 2006; MVA, 2006)
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5.5.2

Capital Costs

Table 5.6 shows the Luas Green Lines’ route construction cost to be €35m
per km or a €315m overall. Using a 2002 exchange rate of £0.65 per every €1, the
cost per km is £22.75m. This figure is at the high end of light rail construction costs
as according to Table 3.3 in the Literature review. This is surprising given that most
of the line used a former railway alignment and may show light rail construction
costs to be area specific.

Bus lane construction for the Stillorgan QBC is difficult to quantify. Most of
the corridor has been constructed on hard shoulder and was constructed in 1999. This
would mean that the actual capital cost for the Stillorgan QBC construction would
not give an accurate assessment of true cost. Instead, using recently released figures
from the QBN (Quality Bus Network) office who undertook the improvement and
construction of new bus lane alone the Malahide QBC, a cost of €1.5m a km (€17m
over 6 km) has been decided would more reflect the current cost situation.

There is a substantial difference between the Luas Green Line and the QBC
cost of construction. At €1.5m per km, for the same length of corridor, the Stillorgan
QBC construction cost is valued at €13.5m. In Dublin’s case, the capital cost of
constructing a light rail line is 10 times that of constructing a QBC, at €315m.

Table 5.6 shows that capital costs do fall for light rail in relation to bus when
taking vehicle purchases into account. This difference can be quite substantial. For
Luas, the purchase price of vehicles comes to an inital €42m. Over the vehicles
lifetime, including refits at 50% the capital cost, this figure for Luas rises to €63m.
Dublin Bus says officially 61 buses services the Stillorgan QBC at peak (O'Leary,
2008). For Dublin Bus, the start up capital cost of bus purchases is €21.35 m. This
rises substantially due to 6 vehicle purchasing periods over a thirty year period to
€106.75m. This figure is over €40m more than the Luas equivalent.

The two corridors show diverging capital cost structures. The Luas has lower
vehicle costs compared to bus. Bus on the other hand has substantially cheaper
construction costs when using bus lanes. Overall the Stillorgan QBC has lower
capital costs of €141.6m compared to the Luas Green Lines’ €420m.

5.5.3

Operating Costs

Due to their commercial sensitivity operating costs of both modes were hard
to attain. As a consequence a number of assumptions had to be made. Operating
costs for Luas were taken from the Dublin Docklands Luas/Bus Study as the report
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worked intimately with the RPA (Jacobs, 2006). Dublin Bus’ operating costs were
decided upon by getting the AM peak patronage of the Stillorgan QBC. Assuming a
low patronage for Dublin’s orbital routes, the Stillorgan QBC patronage was derived
as a percentage of all bus passengers entering the city in the morning. This gives a
figure of 10% which was then multiplied by Dublin Bus’ annual total costs for 2004
as from the 2006 MVA report.

The operating cost of the Luas is assumed at €14.6m per annum. The
Stillorgan QBC’s operating costs is €24.7m per annum. This shows a €7m difference
in favour of light rail. Over the 30 year operating period, this should lead to
operating costs of €441m for the Luas Green Line and €741m for the Stillorgan
QBC. This illustrates the strength of using fewer vehicles to carry the same number
of passengers and that over a 30 year period it leads to a saving for Luas over bus of
€300m.

5.5.4

Revenue

Both Dublin Bus and Luas show the same figure of €1.10 as the average
revenue per passenger trip (MVA, 2006; Jacobs, 2006). This is slightly surprising
given Luas’ full fare is €2.20, €0.20 more than Dublin Bus’. However more
substantial savings are made for light rail passengers than bus passengers when using
weekly tickets. The Luas Green Lines annual patronage was published at 12m
(Central Statistics Office, 2006). Dublin Bus’ annual patronage for the QBC was
worked out from the MVA report which states patronage for a third of the year at 6
million between February and June. The QBCs’ patronage (Route 46A and 145
combined) is calculated as a result to be 18 million. This figure includes customers
who board and alight at stops outside the corridor (MVA, 2006).

The figures show that because of the QBC’s wider bus route coverage its
revenue is approximately €6.5m up on Luas annually. This translates into nearly a
€200m surplus over 30 years, €594m for the QBC compared to €399m for the Luas.
The revenue difference illustrates the point that a busway may have an advantage
over light rail in that it allows bus routes to enter and exit at will working as their
own feeder services. By running services past the busway, only a marginal cost is
attained in order to gain full fare revenue. Compared to feeder bus services, which
make a large operating cost loss and only gain marginal revenue over the passengers’
whole journey, this is a very attractive proposition for bus.

5.5.5

Total Annualised Cost

From Table 5.5 it is illustrated that the lower operating costs of light rail do
not make up for its high capital cost over the lifetime of the capital stock. When
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brought down to an annualised cost, the Luas Green Lines’ total annualised cost is
€13.99m. This is €5m more than the Stillorgan QBC’s €8.91m. It shows that the
QBC’s substantially cheaper capital cost of construction and larger revenue makes
up for its larger outlay for vehicles and operating costs.

5.5.6

Conclusion

The hypothesis is rejected. The evidence shows that light rail over the life
time of the capital investment in the track is not cheaper than bus, when taking
capital and operating costs into account. Regular bus lane is far cheaper to construct
than light rail track per km. Light rail in return has lower operating costs per annum
when compared to regular bus. However it does not appear from the evidence that
this lower operating costs makes up for the higher capital cost outlay.

Taking the total annualised cost into account, bus is cheaper than light rail
using the QBC model. The costs shown may bring into question the construction of
BRT guideways. Guideways have been shown to have higher construction costs,
verging on the lower end of light rail construction. At the same time they retain the
operating costs of bus due to the higher number of departures needed for bus. From
this, a situation may develop whereby the worst sides of light rail and bus are
combined financially to create a worst case scenario.
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5.6

Land Use – Sub-hypothesis 5
Light rail has a stronger effect on land use and development density than bus

5.6.1

Introduction

It is believed that light rail allows for high development densities and induces
a rise in property value along its corridor. It was decided to use the help of Lisney
Estate Agents to see if this is the case. An interview was set up with David Byrne to
discuss the effects both the Luas Green Line and the Stillorgan QBC have had on
their respective corridors.

5.6.2

Light Rail Effect

Auctioneer Douglas Newman Good reported in its annual residential property
review of 2004 that the Luas lines has added an additional 15% over and above the
general increases in Dublin property at the time between 2002 and 2004 (Douglas
Newman Good, 2005). Property auctioneer Sherry Fitzgerald in Dundrum, a station
along the Luas line, believed Luas contributed to a higher than average rate of capital
appreciation in Dublin 14 and 16 (Nelis, 2004). David Byrne of Lisney agreed with
this outlook, stating the Luas had transformed property values all along the corridor.
He felt it created an upsurge in house prices, regardless of the type of area. He gives
the example of Colombanus, a former council estate, which saw house prices rise as
much as the middle class areas of Sandyford/Dundrum.

There may however be a couple of possible explanations for the house price
rises outside of the Luas effect.

5.6.3

M50 Effect

Firstly at the same time as the opening of the Luas, the M50 motorway,
which follows a C-ring around Dublin city, was extended into South Co. Dublin.
This, as according to the example of Sheffield, could have created a stronger effect
than the Luas system on land values. David Byrne accepted that M50 may have had
an effect but stated that it was in Lisney’s experience that the effect was not strong as
the Luas. He stated that people did not use the M50 as a defining reason to move to
the area but that they did so for the Luas. Also he noted, as most of the employment
is in the city centre, the M50 motorway was only of specific use to a limited number
of people whereas access to the city centre was much more strongly sought after.
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5.6.4

Poor Previous Accessibility

A second reason for a surge in house prices, when comparing against the
Stillorgan QBC, may be due to the fact that the areas’ accessibility to Dublin city
centre was very poor before the Luas corridor was opened. Roads in the area to this
day remain narrow, with no direct route to the city centre provided. Consequently the
circumstances were created that would allow for a large rise in land value as
accessibility was significantly improved. This assumption is backed up by Lisney. It
was felt there was a step change in accessibility, a concept mentioned in the
literature review. Combined with a strong economic climate, this could be seen to
drive house prices up. Accessibility to the city centre along the Stilllorgan corridor
has always been good due to the dual carriageway and so, such a large change in
house prices cannot be seen for the QBC.

5.6.5

Densities Allowable

On densities allowed, current policy aims to place high density housing on
corridors with high frequency transport links:
“It is the Councils policy to promote higher density development with the relaxation
of the Development Plan standards, in cases where a development... shall be of a
high architectural standard providing a high quality of layout, design and living
environment and shall be well connected with the public transport network” (Dun
Laoghaire Rathdown County Council, 2002)
It must be noted that Dun Laoghaire Rathdown county in the six years to 2002 had
the slowest population growth rate of any county council area in Ireland, of 0.6%
(Dun Laoghaire Rathdown County Council, 2006). The area as a whole is very
sought after to live in.

The Luas has facilitated an above average housing density of 50 units per
hectare along its corridor (Dun Laoghaire Rathdown County Council, 2006). In
Sandyford Industrial Estate at the southern end of the Luas line there has been a
movement away from industrial development to mixed use development. The Luas
has shown to be able to attract high density development, such as that on the former
MJ Flood and Microsoft sites. Such sites have been developed to a density of 100
units per hectare (An Bord Pleanala, 2006).

The Stillorgan QBC has seen less development along its corridor when
compared to the Luas line, as according to Lisney. The QBC has still however
facilitated high density housing in areas such as at Belfield and Galloping Green.
New housing developments, the Grange and Beechwood Court, have been allowed
to develop at up to 109 units per hectare (Dun Laoghaire Rathdown County Council,
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2006). However greenfield and brownfield sites are in shorter supply along the QBC
as the corridor landscape is dominated by larger detached houses.

5.6.6

Planning System

The attraction of Luas for development has to be put in context. Dun
Laoghaire Rathdown has anticipated creating high density development through high
rise. From this, legislation for a Section 49 agreement has been put in place. This
agreement allows money to be raised for Luas construction by demanding a fee to
place development within 1km of the Luas line (Dun Laoghaire Rathdown County
Council, 2003). In return the developer can develop higher density property. Unlike
light rail, bus priority measures are not done as part of a larger network approach,
thus meaning the QBC is not seen as a major infrastructure project like a railway
order is, with the requisite strategic development zone (SDZ) in terms of planning
and zoning (Henry, 2008). The current housing development plan for Dun Laoghaire
Rathdown still however makes concessions for large areas of redevelopment in
Stillorgan and Belfield along the QBC, as it does for Dundrum and Sandyford along
the Luas line.

There has been fierce opposition to the high rise development in general.
This argument has affected the Stillorgan QBC more than the Luas corridor due the
Stillorgan corridor being dominated by detached low rise housing. Lisney note
another problem. They claim the Luas, through the Section 49 agreement, has
swamped south Dublin with 5-6 storey apartment blocks. There is however little
demand for this type of housing, thus meaning many are being left empty. The
general public want large semi-detached housing instead. Consequently the Luas has
induced development. However this may be seen as a redistribution effect rather than
a stimulating effect on development.

5.6.7

Image

Lisney do note there has been an image effect. They advertise both QBC and
Luas when advertising a house but note that Luas gets more prominent attention.
They believe that, all things being equal, a potential buyer is more likely to move to
an area with the Luas Green Line than an area with the Stillorgan QBC. Overall
Lisney note that public transport plays a significant part of potential buyers’
decision.
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5.6.8 Conclusion
Overall, the Luas has had larger land use effect. Luas has shown to have
raised house prices substantially. House prices have been evidenced to have risen
15% over and above the equivalent areas of Dublin. However this appears as a
consequence of the poor access to the city centre that the corridor experienced before
light rail line was opened, combined with the effect of a strong local economy.
Compared to the Luas, the Stillorgan QBC’s affect on accessibility has not been as
strong as the area served already had previously high accessibility.

It appears that the Luas light rail line has also contributed to a higher density
of development. However much of this effect can be attributed to the corridor having
more land to develop from greenfield and brownfield sites. Section 49 also
encourages higher density development along the Luas corridor. It has made it
legislatively easier to encourage development along a light rail corridor rather than a
bus corridor where no such function in Ireland as yet exists. The hypothesis cannot
be rejected but the two corridors in this aspect may not have the same characteristics.

79

5.7

Policy Perspective – Sub-hypothesis 6:
There is an image among stakeholders that light rail is superior to bus

5.7.1

Introduction

One of the biggest impediments or catalysts for the development of a mass
transit system is the political climate. Light rail requires a large initial investment,
which appears to mean, once agreed upon, the decision to build and give priority will
rarely be reversed. Bus projects as mentioned in the literature review have the
problem of non-committal. It is often the policy-makers perspective that drives a
certain project and so it was decided to interview some of the main protagonists in
Dublin to get their perspectives. Interviews were arranged with John Henry of the
DTO, Derry O’Leary of Dublin Bus and David King of the RPA.

5.7.2

DTO

John Henry of the DTO certainly believes that light rail has a better image
than bus. He believes for example that the light rail vehicles much better reflect
Dublin’s modern image with their sleek design, rather than the gaudy double-decker
buses which block people’s views of the city and overpower you with their yellow
and blue colour. There has been a push from the DTO among others to have
O’Connell Street, Dublin’s main thoroughfare and radial bus corridor, pedestrianised
with only trams allowed to use it. There is a belief that the street is being
overpowered by buses, “with 40 buses with just 40 people running up during peak
periods.”

John Henry acknowledges the need for ‘push and pull’ factors and that
Dublin Bus and the Stillorgan QBC have better achieved this. He believes that light
rail has though a higher capacity which is important for major radial corridors. He
feels the Luas has had a stronger effect on house prices, with most properties seeing
value rise 25% and nearly 200% in some cases. This in his experience has not been
the effects of the QBC’s. The Luas has allowed for higher density development.
Finally he states that the number one reason why the Luas is superior to the bus is
because of its journey time reliability. It has a variance of only one minute, whereas
the Stillorgan QBC has shown to have a variance of about 20 minutes. It is this he
believes that is the most important service criteria.
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5.7.3

RPA

David King of the RPA in turn mentioned that light rail simply has a higher
capacity than bus. Problems with capacity on the Green Line are to be expected due
to its reliability and that the service that good will always become highly peaked. He
believes with new longer trams coming in, they will rid the system of this crowding
problem. He does not believe the system will become overloaded by
overdevelopment of high density areas, as has been accused of the development in
Sandyford by John Henry in the past (Henry, 2008). He states Luas’ popularity can
be seen in the fact that people come from as far as a 12 minute walk to the service
while bus only gets 8. He however does acknowledge that the system capacity as it
currently stands is capped at about 10,000 pphpd. He notes that the two main reasons
for its success, as according to customer surveys are that of reliability and frequency,
service qualities that bus can find difficult if not impossible to equal.

5.7.4

Dublin Bus

Derry O’Leary believes that bus capacity is quite theoretical. It simply
depends on what headway you’re willing to allow. He mentions for example that the
Malahide QBC has a headway of about 38 seconds in the peak within the peak in the
morning rush hour. He believes that a light rail line may in fact be a logical next step
for the Stillorgan QBC but that the QBC should in the near future get a big kick in
capacity with the use of AVL (Automatic Vehicle Location) technology, which will
enable bus priority at traffic lights. Thus he feels there’s no reason why buses cannot
compete with light rail capacity wise. When asked if he believes that light rail
proposals should include the operating costs of feeder bus services he agreed. He
acknowledged that Luas had made adjacent bus services unviable and that in order to
rein in costs services needed to be cut substantially. Overall he felt that there was no
difference in patronage along the two corridors and that the bus’ strength was in its
on street component.

5.7.5

Conclusion

It is interesting to note the policy perspective of the DTO in particular. It
appears that image does matter in the sense that its preference to light rail over bus
appears to be coloured by its poor relations with Dublin Bus. It inherently believes
that light rail has a better image to bus and that this has an effect on patronage. There
is an inherent belief within both the DTO and the RPA that light rail is the superior
mode. There appears to be little appraisal of the effects both are having on Dublin.
This has led to a lack of bus priority within Dublin city centre, with the powers that
be preferring to give segregated space over to light rail.
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Within these interviews an interesting point about appearance is raised.
Image does seem to matter in that it ostensibly appears that both the Luas Green Line
and the Stillorgan QBC have done the same job. However it is the Luas that is
gaining all the plaudits from the public, politicians and media. Thus it appears the
more modern technology used has a resonance with the public, with there being a
push to create several more Luas lines to Liffey Junction, Lucan and Rathfarnham,
along with extensions to Citywest and Cherrywood. There is no such swathe of
support for a QBC expansion, despite the ideal being in existence for 10 years now.
Consequently, the hypothesis cannot be rejected. There is an image among
stakeholders that light rail is superior to be bus.
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Section 6: Conclusions and Further
Research
6.1

Introduction

This section will look at the main conclusions that have been reached in
relation to the overall hypothesis:
Can it be shown that light rail is a better-quality mode to bus when both are given
equivalent circumstances on mass transit corridors?

This section will look to incorporate best practice and show where further research
may be necessary.

6.2

Overall Conclusions

The main hypothesis can be rejected from the evidence attained. Bus it
appears, when given the same running conditions, has shown to have the same
qualities as light rail over a range of different aspects. There does not appear to be
any discernable difference in the patronage of either the Luas Green Line or the
Stillorgan QBC. This is a surprising result given that in most aspects, apart from
density, the corridor characteristics are very similar. In such circumstances it would
be expected that light rail would consequently attract a higher patronage due to its
perceived better image. This study affirms the view that segregation, frequency and
on-street running are the strongest aspects of a mass transit system. Specific service
characteristics such as high specification stops, route specific vehicles and off-board
ticketing do not appear in this study to be having a veritable effect on patronage.
Consequently the image of light rail does not appear to play as strong a role in
attracting potential customers as has previously been believed.

The general belief that light rail is far superior to bus at attracting higher
social classes and car users to public transport does not hold up. This point is
important as again it questions the belief that light rail has a superior image to bus.
The Stillorgan QBC shows a modal shift percentage from car approximately twice as
high as that for the Luas Green Line. This is despite the Luas having a higher
average speed and larger stop spacing’s. The study shows the superiority of taking
road space from car users rather than using old railway alignments when attempting
to cut car use. It is postulated, that even though the Luas Green Line is faster than the
Stillorgan QBC, the QBC appears to be quicker relative to the car as passengers of
both modes experience the bus jumping the car queues at junctions. There is no such
point of reference for car users against the Luas. Consequently the frequency and
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speed of the bus at junctions, along with the reduction in carriage space for cars,
makes the bus a far more attractive proposition to car users than light rail.

Taking all considerations of cost into account, light rail does not show to be
cheaper. The substantial capital costs of construction for Luas are not outweighed by
the advantages it enjoys in operating costs. It is postulated as a consequence that the
cross over point from bus to light rail in lower annualised costs is higher, at least
6,000 passengers per direction, than the 4,000 passengers per direction claimed by
TfL. The substantial cost savings of bus lanes also bring into question the need for
BRT to use guideways. Guideways appear to retain the higher cost of light rail but
may not retain the advantages of bus as they rarely take carriage space from car
users.

The assumption of a capacity superiority for light rail is also questionable.
Light rail does not appear to be capable of attaining a capacity of over 10,000
p.p.h.p.d. as postulated by Table 3.4. The evidence in this study is corroborated by
Croydon Tramlink. It appears that once light rail mixes in with general traffic, its
capacity limit is substantially reduced, down from about 20,000 to just over 8,000
p.p.h.p.d.. It is still not clear how much capacity a QBC can take as the Stillorgan
QBC is still without traffic light priority. However there is evidence that the capacity
limit of a QBC could theoretically be 9,500 p.p.h.p.d., a figure higher than for a light
rail line without full off-street segregation. This is not unfeasible given that buses
can run in close running conditions and can take advantage of overtaking along the
QBC, as in the case of most busways. It does appear to show however, that if high
capacity is key, it is questionable if guideways can facilitate this. Guideways limit
bus capacity as there are no overtaking opportunities and they also reduce the
opportunity, as in the case of the Stillorgan QBC, to interoperate local, suburban and
regional bus services.

The land use effects of light rail appear mixed. It does appear in Dublin’s
case light rail has increased house prices higher than the Stillorgan QBC. This
however may not be a mode specific occurrence but instead an issue to do with a
step change in accessibility. Light rail has also stimulated more high density housing
in comparison to the Stillorgan QBC. However this again may have more to do with
the specific legislative provision of Section 49 and the availability of greenfield sites
than mode specific effects. According to Lisney many of the new housing units
remain vacant. This is an indication that light rail may be redistributing rather than
stimulating housing growth. The Stillorgan QBC has shown to be able to
accommodate high density housing of up to 100 units per hectare.

Finally image of the mode does appear to matter in a policy context. Despite
both corridors appearing to do the same job, there is a clear bias in peoples’ and
stakeholders perceptions, according to the interviews attained, that light rail is a
superior mode. The public still fight against giving up frontage and carriage space to
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a bus corridor. According to Lisney, they do not actively try to live near it in the way
they do for the Luas. At the same time stakeholders such as the DTO advocate light
rail for high demand corridors. The fact is that the QBC initiative has stalled slightly
of late, with no other corridor yet matching the Stillorgan QBC’s segregation. At the
same time numerous new Luas lines are being advocated around Dublin. It seems to
point towards a strong public acceptance of the mode of light rail over that of bus.
This is despite the two modes showing to have the same patronage attraction and bus
showing to attain a superior modal shift from car than light rail.

6.2.1

Conclusion and Summary

This study can anticipate the overall need for a full-scale BRT busway
scheme in Dublin. For a slightly larger investment, a BRT corridor may create a
stronger image that can be sold to the public. Light rail in Dublin has overcome the
poor image of public transport. The Stillorgan QBC has also. However the difference
is that the image of the Stillorgan QBC does not carry to an area with a poor bus
service, whereas the image of light rail does. The Stillorgan QBC does not currently
have a strong enough image to differentiate itself to the public and policy makers
from the regular bus service. This is one of the reasons why policy makers such as
the DTO still believe light rail is a superior mode.

This study questions the need for light rail in many cases. It does not appear
that by giving bus the same amount of priority and capacity that this will inhibit
potential patronage. When taking into account costs, unless the corridor is of very
high demand, of up to 20,000 p.p.h.p.d., there appears little possibility that the lower
operating costs of light rail will make up for its higher capital costs. Another
problem for the UK and Ireland is that with a limited amount of road space. To give
this over to light rail exclusively may detrimentally effect bus services that serve
areas far wider than simply the corridor itself and in so doing may cause overall
public transport patronage to fall. In conclusion, light rail has not shown to be a
better quality mode to bus when both modes have been given equivalent
circumstances on mass transit corridors.
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6.3

Limitations and Further Research

This study acknowledges that there a number of areas in need of further
research. First and foremost, a qualitative study into why one person takes the bus or
uses light rail needs to be carried out. In this specific study, there does not appear to
be any difference in bus usage on the QBC when set against light rail usage.
However the reasons why one uses bus may be different to why one uses the bus. A
study of similar QBC and Luas corridor areas could be undertaken to see if there is a
difference in outlook between ostensibly similar public transport users so as to
predict what the optimum public transport service configuration is.

Secondly further research is needed into the reasoning behind a BRT scheme.
By using dedicated bus lanes, the Stillorgan QBC has shown to be able to match the
performance of light rail. It is also by far the cheapest option for a mass transit
corridor. However there still appears to be an image deficit in relation to the views of
policy makers. A study needs to be taken into comparing different aspects of BRT
systems. There is a need to ascertain which aspects of BRT are worth the extra
investment in order to make bus a more attractive mode option and which aspects are
not.

Finally further research will need to be done on the land use effects of bus.
Because the Stillorgan QBC is more established than the Luas and the corridor was
placed in an area that already enjoyed relatively high accessibility, it could not be
identified if the QBC has had a similar effect on house prices as the Luas light rail
line did. Lisney Estate Agents believed it did not, but without further research in this
area, it is difficult to tell definitively. Development effects also need to be looked at.
For example, what effect would Ireland’s Section 49 have on a corridor served by
bus, as opposed to light rail, if a bus corridor was considered a major infrastructure
project? It is within these broad topics that a full appraisal of the best quality public
transport service could be calculated.
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Appendix 1
Interview Questionnaires

DTO -

Interview July 9 -

John Henry

 What is the total percentage of journeys on Dublin’s public transport system that
 Light rail makes up
 QBC’s make up
 Are there specific statistics available for the Luas Green Line and the Stillorgan QBC on
–
 Journey time
 Current Capacity
 Ridership
 Speed
 Length
 Frequency
 Car modal shift: what are the figures for
 Luas Green Line
 Stillorgan QBC?
 Are there any statistics to show that the Luas Green Line has increased the public
transport share along its corridor or is it simply transferring public transport users from
one mode to another?
 Are there statistics available to show the effects on modal split between bus and
car thanks to the Stillorgan QBC?
 Is there data out there on the demographics of public transport users on
 Luas Green Line
 Stillorgan QBC?
 Is there any data on the consequent effects on the environment?
 Is there less noise pollution?
 Is there less air pollution?
 Is there any data available to show what is the theoretical upper limit on capacity of
passengers per hour per direction for Dublin of
 An overground light rail line using mixed segregation
 a QBC
 a BRT corridor
 What is the upper limit of capacity
 on the Stillorgan quality bus corridor?
 What is inhibiting its upper capacity?
 On the Luas Green Line?
 What is inhibiting its upper capacity?
 Are there any user satisfaction ratings available of
 Luas Green Line
 Stillorgan QBC
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 Are they directly comparable?
At what passenger threshold does light rail become financially viable for Dublin?
 At what passenger threshold does bus mass transit become unviable for Dublin?
Were many complimentary traffic calming measures proposed for the Luas Green Line?
 Approximately what proportion of these proposals were implemented?
Are there figures available showing the approximate densities of
residential/commercial property along the corridors of:
 Stillorgan QBC
 Luas Green Line
Are there any statistics available to show the land use effect of both modes?
 Are there any data on
 House price rises
 Number and sizes of developments allowed
 Amount of new office space constructed/to let
Is there data on the projected flows for the Luas Green line before it came on stream?
 Why did the figures understate demand?
What is the width of
 A two way Luas line
 A bus lane
Where are the employment centres of Dublin?
 Are there a number of years of such information that could show whether
employment in Dublin is becoming more concentrated, more stabilised or more
dispersed?
What is the cost of building one kilometre of
 bus lane –highest, lowest, and average
 Luas on street
 Luas on old railway alignment
 Luas on new railway alignment
How long is it expected before Luas needs a refit?
 Approximately how much would this cost?
 Would there be more than one?
 Though Luas is said to have a life expectancy of 50 years, is it envisaged that the
trams might be replaced before then due to image issues?
What is the cost of maintaining the:
 Stillorgan QBC
 Luas Green line
Are statistics available for Dublin to show that the extra cost in providing a light rail
line/underground as opposed to bus can be justified in terms of monetary returns to
both users and non-users?
Are there any reports available on the practicality of busways or guideways for Dublin?
Do you have figures to show whether park and ride is adding to the number of cars
journeys being made or instead taking cars off the road?
Is there city centre footfall figures for before and after the Luas and Stillorgan QBC
came on stream?
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 Are there any figures on Dublin city centre retailer’s turnover before and after the Luas
and Stillorgan QBC came on stream?
 Are there figures available or at least a belief that
 The Luas light rail system has been value for money?
 The Stillorgan QBC has been value for money?
 Are there any reports available on the development effects of the Luas, QBC’s or the
M50?
 Which do you believe was the main catalyst for development in south Dublin?
a) M50
b) Luas
c) Stillorgan QBC
d) Coordinated land use planning
e) Other
 Do you believe the same results in public transport patronage growth along the Luas
corridors could have been created by simply lowering bus fares, improving frequencies,
timetable information and bringing in integrated bus and heavy rail ticketing?
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Dublin Bus
Interview -

30 July

-

Derry O’Leary

 Are there specific statistics available for the Stillorgan QBC on –
 Journey time
 Capacity
 Ridership
 Speed
 Length
 Frequency
 Car modal shift: what are the figures for the Stillorgan QBC?
 Do you have data available on the demographics of public transport users on the
Stillorgan QBC?
 What is the total percentage of journeys on Dublin’s public transport system that the
QBC’s make up?
 Are there any statistics to show that the Stillorgan QBC has increased buses share
compared to car?
 Do you believe either a busway or guideway is the practical next step from the QBC for
Dublin?
 Are there any specific local difficulties that would impede their installation?
 What is the cost of maintaining the Stillorgan QBC par annum?
 What is the upper limit of capacity on the Stillorgan quality bus corridor?
 What is inhibiting its upper capacity e.g. bus size, traffic priority, segregation?
 What is the theoretical upper limit on capacity for Dublin of a perfectly working
 QBC
 BRT corridor
 What is the operating costs of the 46a/145 bus routes per annum?
 What is their ratio of revenue compared to operating costs, is it positive or
negative?
 How has Luas inhibited on the costs of running adjacent bus services?
 Do you have data available on the patronage fall of adjacent bus routes?
 Do you have data available to show the difference in operating costs of a feeder
bus route and a radial bus route?
 Should feeder bus costs be included in the costs of imposing a light rail system?
 Has Light rail made running bus services in the same area as Luas completely
unviable?
 Would the subsidy for Dublin bus be substantially less if
a) There was no light rail system
b) Dublin Bus did not have to run feeder services to Luas
 What is the cost of purchasing:
 A standard bus
 A Tri-axle
 An articulated bus
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 Are there figures available to show the approximate cost of maintaining per year the
 46a/145 vehicles
 Stillorgan QBC

 Do you believe the same results in public transport patronage growth along the Luas
corridors could have been created by simply lowering bus fares, increasing frequencies
and timetable information and integrating bus and heavy rail ticketing? Do you have
any figures or reports available that examined such a proposal?
 Do you have figures available to show whether there has been an increase in densities
living/employed along the Stillorgan QBC?
 Are there city centre footfall figures for before and after the Stillorgan QBC came on
stream?
 Are there any figures on Dublin City centre retailers turnover before and after the
Stillorgan QBC came on stream?
 Do you believe
 The Luas light rail system has been value for money?
 The Stillorgan QBC has been value for money?
 Which do you believe was the main catalyst for development in south Dublin?
a) M50
b) Luas
c) Stillorgan QBC
d) Coordinated land use planning
e) Other
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Lisney

-

Interview -

14 August -

David Byrne

 What effect on house prices has there being thanks to
 Luas Green Line
 Stillorgan QBC
 Do you actively advertise the Luas/Stillorgan QBC when you are selling a property in
that area?
 What is the housing density along each corridor? Are there different housing
characteristics for the two corridors?
 Has the mode facilitated higher housing densities in new developments?
 Has there been a noticeable increase in development along each of the corridors?
 Has the extension of the M50 motorway influenced house prices? As much as the Luas?
 Is there a difference in the significance of having the respective corridors near to the
potential buyers’ new home?
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RPA
Interview -

15 August -

David King

 What is the total percentage of journeys on Dublin’s public transport system that the
Luas makes up?
 Are there specific statistics you have available on the Luas Green Line on –
 Journey time
 Capacity
 Ridership
 Speed
 Length
 Frequency
 Do you have any statistics to show that the Luas Green Line has increased the public
transport share along its corridor, or is it simply transferring public transport users from
mode to another?
 Car modal shift: what are the figures for Luas Green Line?
 Is there data out there on the demographics of public transport users on Luas Green
Line?
 What is the upper limit of capacity on the Luas Green Line?
 What is inhibiting its upper capacity?
 Do you have any user satisfaction ratings available for the Luas Green Line?
 At what passenger threshold does light rail become financially viable for Dublin?
 Is there data on the projected flows before the Luas Green line came on stream?
 Why did the figures understate demand?
 What is the minimum width of a two way Luas line
 What is the cost of building one kilometre of
 Luas on street
 Luas on an old railway alignment
 Luas on a new railway alignment
 How long is it expected before Luas needs a refit?
 Approximately how much would this cost?
 Would there be more than one?
 Though Luas is said to have a life expectancy of 50 years, is it envisaged that the
trams might be replaced before then?
 What is the cost of maintaining per year
 The Luas Green line?
 Its vehicles?
 Are statistics available to show that the extra cost in providing a light rail
line/underground as opposed to bus can be justified in terms of monetary returns to
both users and non-users?
 What is the theoretical upper limit on capacity for Dublin of an overground light rail
line using mixed segregation?
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 Are there any reports available on the development effects of the Luas?
 Which do you believe was the main catalyst for development in south Dublin?
a) M50
b) Luas
c) Stillorgan QBC
d) Coordinated land use planning
e) Other
 Do you believe the same results in patronage growth along the Luas corridors could
have been created by simply lowering bus fares, frequencies, timetable information
and integrated bus and heavy rail ticketing?
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Appendix 2
Summations used within the study
Theoretical Capacity Limit:
Luas

14 trams

peak 16 - 20 departures an
hour

Tram Capacity - 87% loading

Peak pax per
tram
310

Current Headway

4

4650

Max Headway

3

6200

Current Average Bus Capacity

Theoretically Bus Every
Minute
95

QBC

Tri Axle Bus Capacity - 87%
loading
Current headway 1.33 mins.

104.4

1 Bus a minute

6264

Bus every 40 seconds

9396

4275

60
60
Seconds in an hour

3600

Bus every 40 seconds

40

Number departure per hour

90

96

50
metre
356
7120

Operating Costs
Canal Cordon 07:00 - 10:00
Stillorgan

6158

Altogether

59874

% Dublin Bus Passengers

0.102849

Annual total Dublin Bus Costs

240

Annual Stillorgan QBC costs

24.68384

Operating Costs

Annual

30 year

Tram

14.7

441

Bus

24.7

741

Revenue

Pax m

1.1

30 year

Tram

12.097

13.3067

399.201

Bus

18

19.8

594

Revenue per passenger €

Net Loss
Tram

-41.799

Bus

-147
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Appendix 3
DTO and Dublin City Council Canal Cordon Figures

2006

98

99

2003 Cordon Count

100

101

2002 Cordon Count

102

103

Dublin City Council 1997 / 2006 vehicle counts

Table 5 Canal Cordon Counts 2006 (Inbound 07.00 to 10.00hrs) – 33 locations
Cars and Buses
Main bus Routes
Cars and taxis

All Buses

Location on Canal Cordon

1997

2006

97-06

1997

2006

97-06

1

Ringsend Rd (McMahon Bridge)

2179

1738

-20.2%

76

65

-14.5%

2

Mount Street Bridge

2895

1601

-44.7%

69

80

15.9%

3

Baggot Street Bridge

2519

2161

-14.2%

21

35

66.7%

4

Lesson Street Bridge

5794

3924

-32.3%

66

234

254.5%

5

Charlemont Street Bridge

2689

1511

-43.8%

29

15

-48.3%

6

Rathmines Road (Portobello Br.)

3314

2076

-37.4%

68

82

20.6%

7

Harold’s Cross Bridge

3605

2972

-17.6%

85

53

-37.6%

8

Sally's Bridge

2277

2150

-5.6%

14

12

-14.3%

9

Dolphins Barn Bridge

2409

2572

6.8%

186

88

-52.7%

10

SCR at St Patrick's Home

1980

1491

-24.7%

39

36

-7.7%

11

Old Kilmainham

1555

1845

18.6%

70

52

-25.7%

12

St. John's Road West

3560

2876

-19.2%

46

127

176.1%

13

Conyngham Road

2544

2206

-13.3%

94

67

-28.7%

14

Blackhorse Avenue

2575

2376

-7.7%

23

22

-4.3%

15

Old Cabra Road

1584

1410

-11.0%

39

62

59.0%

16

New Cabra Road

1804

1369

-24.1%

80

113

41.3%

17

Phibsborough Road

3015

2774

-8.0%

52

75

44.2%

18

Drumcondra Road (Binn's Br.)

5678

5079

-10.5%

168

239

42.3%

19

Clarke's Bridge

3432

3958

15.3%

41

27

-34.1%

20

Newcomen Bridge

4620

3014

-34.8%

169

178

5.3%

21

Grand Canal Street Bridge

1805

1615

-10.5%

6

2

-66.7%

61833

50718

-18.0%

1441

1664

15.5%

9

3

-66.7%

Total
Non bus Routes
1

Huband Bridge

336

459

36.6%

2

Herbeton Bridge

2565

2122

-17.3%

3

Kilmainham Lane

429

432

0.7%

1

0

-100.0%

4

Phoenix Park (Main Road)

2097

1317

-37.2%

1

0

-100.0%

5

Phoenix Park (Back Road)

1134

1442

27.2%

1

0

-100.0%

6

Annamoe Road

1068

711

-33.4%

1

0

-100.0%

7

Charleville Road

497

699

40.6%

8

Royal Canal Bank

285

263

-7.7%

9

Russell Street Bridge

1351

1313

-2.8%

4

2

-50.0%

10

Ossory Road

291

405

39.2%

0

1

11

Sheriff Street Lower

1025

1406

37.2%

0

0

12

North Wall Quay

630

1202

90.8%

1

10

900.0%

Total

11708

11771

0.5%

18

16

-11.1%

Overall total for 33 locations

73541

62489

-15.0

1459

1680

15.1%
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