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1. INTRODUCTION
1.1

Project Background

My personal interest in the site of the old Edinburgh Royal Infirmary – now
known as Quartermile - has grown over time since it was vacated in 2002
when the hospital was relocated to Little France in the south of Edinburgh. In
2006, early in my transport planning career in Edinburgh, I was commissioned
as a consultant to prepare a Green Travel Plan for the re-development of the
site. This Travel Plan document was required by the client to satisfy in part the
transportation-related conditions of their Section 75 Agreement with the City of
Edinburgh Council. Through the development of this Green Travel Plan, and
ad-hoc advice provided to the client on various transport issues relating to the
site, I contributed to the integration of sustainable travel into the planning of
the Quartermile development.
Another contributing factor to the development of this study was my
involvement in a modal shift project for the Department for Transport from
2007 to 2009. This researched the travel patterns of new residents at three
development sites in Northamptonshire and examined changes in travel
behaviour resulting from residents moving into their new homes. The main
reasons given for the relocation related to lifestyle, safety and security.
Transport availability was not given great consideration and many residents
reported regret at not investigating travel options more thoroughly prior to
moving home. As a result of moving to their new homes, many residents
reported increases in private car use, despite these developments being
promoted as sustainable urban extensions.
More recently, my research dissertation for an MSc in Transport Planning and
Engineering at Edinburgh Napier University has provided me with the
opportunity to carry out ex-post research into the impact and effectiveness of
the Green Travel Plan. This paper provides an overview of the results from the
research carried out for this dissertation project into the travel habits of the site
residents and reviews whether the life-change event of moving home has
resulted in a shift towards sustainable travel modes. It concludes with
reflections on the potential for brownfield development conversions to
contribute to sustainable travel objectives.
1.2

Case Study Site

The research study considered the high-density development currently under
construction at Quartermile, the site of the old Edinburgh Royal Infirmary. This
brownfield re-development site is centrally located in the city of Edinburgh
within the city’s UNESCO World Heritage site. It is bounded to the south side
by the Meadows park, to the east side by the University of Edinburgh George
Square campus and is only a quarter of a mile from the historical city centre to
the north. The site location is shown in Figure 1.1 below.
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Figure 1.1 – Plan showing the location of the Quartermile Site in Edinburgh
It is theoretically well-positioned to offer residents a range of local facilities and
employment opportunities nearby as shown below:

Figure 1.2 – Nearby Employers

Figure 1.3 – Nearby Amenities

The site is located close to a number of major employers including the head
offices of financial and banking institutions, legal firms, professional services
companies and the City of Edinburgh Council (10). It is also near to the
Edinburgh International Conference Centre (11), the National Museum of
Scotland (18), the University of Edinburgh (19), and the Scottish Parliament
(20).
The vision for the development of the site is to create a new, cohesive quarter
out of which will evolve a strong local community with its own clear identity.
The aim is that the Quartermile development will be known for blending
heritage with new build to form a new residential and business community.
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The site was Master-planned by architects Foster + Partners with the aim to
create over 900 apartments in new and period buildings, 30,000 m2 of new
office accommodation, and 10,000 m2 of retail, leisure & hotel space. The
overall Masterplan for the site (as at November 2010) is shown below:

	
  

Figure 1.4 –The Quartermile Masterplan
The site is a short walk from both Waverley and Haymarket rail stations and is
adjacent to the Meadows for both leisure uses and connectivity purposes. A
wide range of local buses serving destinations across the city pass along
Lauriston Place at the northern perimeter of the site as shown below:

Figure 1.4 – Plan showing local bus routes in relation to the Quartermile site
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Overall the site has an enviable city-centre location with an excellent range of
facilities in the local area and accessible by sustainable travel modes.
1.3

Quartermile Green Travel Plan

A variety of factors were included within the Green Travel Plan in order to
promote the use of sustainable travel modes and discourage private car use
by new residents. These included a limited supply of chargeable on-site
parking, a selection of on-site facilities including retail outlets and leisure
amenities and an online resource for the Quartermile community to contain
travel information for residents.
As well as the production of a Green Travel Plan, there were a number of
other transport-related conditions of the Section 75 Agreement between
Quartermile and the City of Edinburgh Council. These included resurfacing,
re-painting and re-signing of walking & cycling routes on Meadows and around
the perimeter of the site, signalisation and re-alignment of the road junction
between Lauriston Place and Chalmers Street, bus stop improvements
adjacent to the site, provision of car club vehicles on-site. It also required the
creation of a Green Travel Plan coordinator post to implement and monitor the
plan.
2. SUSTAINABLE DEVELOPMENT – THE THEORY
2.1 Location of Sustainable Development
The most commonly used definition of sustainable development is that from
the Bruntland Commission Report where sustainable development is defined
as development that: “meets the needs of the present without compromising
the ability of future generations to meet their own needs” (United Nations,
1987).
In relation to transport, sustainable development can therefore be thought of
that which has a low environmental impact in terms of vehicle emissions and
energy use and positively encourages transport modes such as walking,
cycling and public transport. It has long been theorised that factors such as
high-density, central or brownfield locations, and mixed-use sites can
contribute towards the creation of more sustainable developments in transport
terms by reducing the need to travel. Academics and researchers have spent
a great deal of effort investigating the connections between land-use and
transportation, often with the end-goal of making land-use development
locations mode sustainable.
These theories relate back to the original land-use model developed by the
German agriculturalist von Thunun who made the connection between land
costs and transportation costs in which land located close to the city centre
has higher property cost but lower transport costs (von Thunen, 1826). In the
1930’s, Christaller developed his Central Place Theory to explain the spatial
distribution of urbanisation whereby a central place supplying a surrounding
market area with goods and services dictates the travel patterns of consumers
within its sphere of influence (Christaller, 1933).
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In terms of modern spatial planning, the implication of these historical theories
is that land-use and transportation are inextricably linked and they should be
considered in combination when making location decisions. The location of
new development should therefore consider not only land-use factors but the
potential repercussions for transport use.
Through an examination of the interactions between urban form and travel
patterns a number of measures have been defined as critical determinants of
the relationship including distance of residence from the urban centre,
settlement size, the land-use mix, the provision of local services and facilities,
the population density of residential developments, the neighbourhood type,
the proximity to major transport networks, the type of road network and the
availability of residential parking (Stead & Marshall, 2001).
Planning policy has a key role to play in creating more sustainable
developments with sustainable travel patterns, as the other main alternatives
of pricing and using technological improvements are politically
unattractive/publically unpopular and not sufficiently strong tools to fully
achieve sustainability objectives. It is believed that the most effective way to
achieve sustainable development is through reducing the need to travel by
allowing communities to provide services locally thereby encouraging walking
or cycling, which are more conducive to shorter journeys, and by cutting the
number of trips needed through trip-chaining where journeys to work, shops
and other facilities can be combined (Bannister, 1997).
It is well-documented that low-density development or urban sprawl, is
associated with more frequent journeys and longer travel distances, especially
by car. Consequently, current spatial planning policy focuses on reducing
sprawl and creating better urban communities through mixed-use
development patterns and re-use of urban land sites where possible. By
enabling such developments, the aim is to improve the viability of alternatives
to car use, including improving the attractiveness of sustainable travel options
such as walking, cycling and public transport (Handy, 2005).
2.2 Residential Relocation
In the last decade, a new area of research has developed in which the course
of an individual’s life is viewed as being punctuated by a series of significant
‘life change events’ such as starting a new job, getting married, having
children and moving house. Within the theory of travel behaviour change,
each of these life change events is considered to be an opportunity where
individuals are undergoing a change in their life stage and they are therefore
thought to be more open, willing and able to contemplate changes in their
travel behaviour.
It is generally believed that individuals quickly and easily form strong travel
habits which can be difficult to break through traditional sustainable transport
interventions. In particular, individuals with relatively stable life paths,
experiencing few life change events have stronger, more established and
therefore more-difficult-to-break habits (Klocker, 2004). This concept of life
events being a good change opportunity to positively influence travel
behaviour is therefore a highly attractive theory.
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Research in this field of habit discontinuation has shown that these influential
‘life events’ and changes in an individual’s personal surroundings and
environment can significantly weaken their regular routines such as daily
commuting patterns (Verplanken et al, 2008). Further research has also
highlighted the opportunity presented by residential relocation specifically in
relation to travel patterns where 87% of house-movers have been found to
consider travel options when making their location decision and 57% reported
a change of travel mode after relocation for at least one regular journey
(Stanbridge, 2006).
When residential relocation was examined between different neighbourhood
types within the same urban region, it was possible to investigate the
relationship between the scale of neighbourhood urban form and changes in
travel behaviour following residential relocation. This piece of research found
that when residents relocated to neighbourhoods with higher urban densities
and greater accessibility characteristics, the number of trips fell and the
distances travelled were also reduced (Krizek, 2003).
With regards to mode choice and the relationship with the course of residential
relocation, research has been carried out to show that commuting journeys
are considered earlier in the property purchase process than journeys for
other purposes such as food shopping. In addition, car ownership is shown to
be a strong influencing factor on the timing of when in the property purchase
process future travel plans are considered. Those residents who do not own a
car consider their future travel options earlier in the process and are less
willing to compromise on their choice of location than residents who own a car
(Stanbridge, Lyons, & Farthing, 2004).
3. SUSTAINABLE DEVELOPMENT – THE REALITY
3.1

Quartermile Research 2010

The research for this study was carried out in November 2010 using both
surveys and interviews, in order to provide a breadth of quantitative evidence,
with a set of supplementary interviews to provide a more in-depth qualitative
understanding. The survey was implemented using paper questionnaires
delivered to all occupied residential properties at the Quartermile site and
using an online version of the survey as an alternative form of completion.
Face-to-face semi-structured interviews were carried out with a set of selfselected volunteer participants.
A total of 53 completed surveys were collected, consisting of 19 online
responses and 34 returned questionnaires. Five Quartermile residents
volunteered to be interviewed and five half-hour interviews were therefore
carried out as part of the research for this study.
3.2

Current Travel Choices

The survey asked respondents about their mode choice for all journeys. This
gives an overall impression of the travel frequency, and therefore the need for
and ease of use, of various transport modes from the Quartermile site. The
table below shows the frequency of use of each mode from Quartermile for all
journeys:
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Table 3.1 – Frequency of Mode Choice for All Journeys

In the above table, the most common use frequency category for each mode
is highlighted in bold. From these results it can be seen that 34 of the 53
respondents (64%) walk for at least 10 minutes on most days. Walking is
clearly the most commonly used mode for all Quartermile residents with 83%
of respondents walking at least once or twice a week. Motorbike is the least
commonly used mode with 96% of residents never using a motorbike for any
journeys.
These results can also be seen graphically in the stacked percentage bar
chart below:

Figure 3.1 – Percentage of Mode Choice for All Journeys

From Figure 3.1 it can be seen that with regards to car driving, Quartermile
residents either drive at least once or twice a week for all journeys (45%), or
they never or rarely drive (49%), with only 6% of residents driving infrequently.
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In contrast, the majority of residents use a taxi sometimes, with 15% taking
them once or twice a week, 28% about once a fortnight, 26% about once a
month and another 15% several times a year. Similarly the majority of
residents use a train irregularly, with 26% taking a train about once a month
and 43% taking a train several times a year. The majority of Quartermile
residents are not cyclists, with 62% never using a bicycle for any journey. The
use of buses by Quartermile residents for all journeys is quite evenly spread
across all frequency categories, with 23% and 26% using buses most days or
once or twice a week respectively. 13% of residents use buses about once a
fortnight, about once a month and never, with 11% of residents taking a bus
journey several times a year.
Having considered mode choice for all journeys, the survey then considered
the mode share for regular journeys to place or work of study. Of the 53
respondents, two work from home and 13 were retired and therefore these
residents do not regularly travel to a place of work or study. Of the remaining
38 respondent residents, the mode share for journeys to place of work or
study is shown most clearly in the pie chart below:

Figure 3.2 – Mode Share for Journey to Place of Work or Study

Figure 3.2 above shows that the most common mode for the journey to work
of Quartermile residents is walking with 47% of respondents selecting this as
their main mode of travel. The next most common modes are driving (18%),
taking a bus (13%) or train (11%). This mode share pattern can be compared
to the average mode share for the City of Edinburgh as a whole, which is
shown below in Figure 3.3 (General Register Office for Scotland, 2006).

© PTRC and Contributors 2011

Figure 3.3 – City of Edinburgh Mode Share for Journey to Place of Work or Study

The mode share across Edinburgh for walking is only 22%, compared to
Quartermile which has more than double this proportion (47%) walking to their
main place of work or study. This suggests that the Quartermile site is a highly
walkable site with almost half of the residents walking to their place or work or
study which is a substantial and notable proportion. The importance of being
able to walk easily from Quartermile was also supported by the interviewees
who all emphasised the importance of the site’s city centre location and
consequently their ability to walk to a range of facilities from their homes.
In contrast, considerably fewer Quartermile residents drive a car to work than
the Edinburgh average (18% compared to 39%) and significantly fewer
Quartermile residents use a bus to get to their place of work or study than the
average for Edinburgh (13% compared to 28%). This suggests that driving or
taking the bus to work from the Quartermile site is not a very attractive option
for residents, compared to the average for the City of Edinburgh.
3.3

Travel Behaviour Change

Of the total 53 survey respondents, only seven (13%) had changed their car
ownership since moving to Quartermile, with six people (11%) decreasing the
number of cars owned and one resident increasing the number of cars owned.
Following these changes, a total of 28 (53%) of respondents owned a car, with
23 people owning one car and 5 residents owning two cars.
The Quartermile site has been deliberately and carefully designed to
discourage high car-ownership levels with highly restricted on-site parking
opportunities. There are a few on-street parking bays with spaces for the car
club and loading only. There is a secure underground NCP public car park
with 255 spaces and a pricing structure designed to discourage long-stay,
especially daytime, parking. There is a second level of secure underground
car parking with parking spaces which can be purchased by residents. This
means that Quartermile residents cannot simply assume an availability of car
parking provision when they purchase a property and if they wish to park a
vehicle on-site on a long-term basis they should separately buy a parking
space for their own private use.
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49% of survey respondents had purchased a parking space at Quartermile
which is slightly less than the 53% of respondents who own a car. Additional
information gathered through the interviews suggests that there is a strong but
not necessarily absolute correlation between car ownership and parking space
ownership. For example, interviewee B does own a car but has not purchased
a Quartermile parking space, instead choosing to park off-site on Chalmers
Street using a City of Edinburgh Council parking permit. In contrast,
interviewee D does not own a car but did purchase a car parking space with
the apartment in order to have a parking space for visitors to use and to ease
future re-sale of the property.
This information on car ownership and parking suggests that while the site has
been designed to discourage high car-ownership levels, the relationships
between Quartermile residence, car ownership and parking space ownership
are not as simple and straightforward as site planners might expect. Using site
design to influence car ownership, and by implication car use, is therefore not
an easy or direct tool, although it can have some influence as shown by the
11% of respondents whose car ownership has reduced since moving to the
Quartermile site.
Of the total 53 survey respondents, ten (19%) had changed their bicycle
ownership since moving to Quartermile, with two people decreasing the
number of bikes owned and eight residents (15%) increasing the number of
bikes owned. This 15% increase in bike ownership associated with residence
at Quartermile is an encouraging change in light of enabling and encouraging
more sustainable travel behaviour choices. 11 survey respondents made
comments relating to potential improvements to cycling facilities which would
encourage them to choose more sustainable travel modes. The suggestions
included more convenient, street-level, secure and protected bike storage,
bike cleaning facilities, bicycle hire, provision of cycle route maps, and a
bicycle repair shop.
Only four of the 53 survey respondents altered the way they travelled to work
or place of study after a two month period of living at Quartermile. Conversely,
this means that 34 respondents (89%) did not alter their mode of travel after
moving to Quartermile. This implies that once residents have decided on a
mode of travel from Quartermile to their place of work or study that this is not
often changed and that habits are easily and firmly formed soon after
residential relocation.
However, 19 survey respondents made suggestions relating to ways in which
they could be encouraged to use more sustainable travel modes. 11 of these
respondents made comments about cycling facilities (already discussed
above), which was the most common theme raised. Three comments related
to bus facilities – one regarding provision of more shelter as bus stops, one
suggesting bus pass discounts and one requesting paper bus timetables
being delivered. The other potentially useful responses to this question
regarded the provision of more personalised information in relation to
individual needs and the need for good site maintenance including clearance
of snow/ice and provision of street lighting.
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Interviewee B said that the main reason she uses a car is for getting to large
supermarkets for weekly grocery shopping as she felt that the on-site
Sainsbury’s was lacking the full range of products she would like to see.
However, she mentioned that she would like a greater range of on-site retail
outlets and said that if more shops were to open on-site in the future she may
not feel the need to drive to the larger supermarkets further away. Similarly,
Interviewee D said that she found the on-site Sainsbury’s too be more
expensive than other alternatives and consequently a less-expensive on-site
supermarket would therefore reduce the need she feels to travel further away
to the larger supermarkets.
3.4

Residential Location Decisions

Interviewee A was very clear that the primary motivating factor for moving to
Quartermile (as opposed to any other location in Edinburgh) was so that they
could be in a central location and he could walk to work. He and his wife were
downsizing from their suburban family home and were keen to try ‘city-living’.
So far they have found their move to be a positive experience enjoying
running in the Meadows, using the on-site Sainsbury’s shop frequently and
joining the on-site gym facilities.
Interviewee B also chose to live in Quartermile (as opposed to anywhere else
in Edinburgh) as she and her husband were looking for a new-build apartment
in a central location. In comparison to their previous residence in nearby
Bruntsfield, she prefers living in Quartermile as it is even close to the city
centre and she likes to walk, saying “I’ve always wanted to live in a city where
I could just walk everywhere”. The fact that the apartment is within a short
walk of Waverley station was also a deciding factor, as her husband often
takes the train to Aberdeen for work, sometimes at short notice, and therefore
being close to the train station was also important for them.
Interviewee C also chose to live at Quartermile due to its central, walkable
location, and its strong, modern design. Interviewee D also chose to live in
Quartermile because of its central location, saying “I always wanted to be in
the middle of the city. The location here beats absolutely everything. Having
the Meadows, but being 10 minutes away from town, but it being quiet as well,
it’s everything that I wanted.”
For Interviewee E, the main reason for choosing to live at Quartermile was its
location on the Meadows, saying “When I moved to Edinburgh I always
wanted to live on the Meadows, that was my dream place”. She was attracted
by the opportunity to live in a central location, adjacent to the Meadows where
she goes running in her spare time. Having previously lived in Leith and
commuted into town by bus, it was also important that her new property
should be within a 15-20 minute walking distance of work and the city centre.
It is therefore clear from the interviews undertaken that a key motivating factor
for Quartermile residents in their decision to relocate is the central position of
the site in the city and its walkable location within easy reach of a wide range
of employment, retail and leisure facilities.
4. RECOMMENDATIONS AND CONCLUS IONS
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4.2

Recommendations for the Quartermile Site

More could be done by Quartermile to better enable and encourage
sustainable travel behaviour by site residents especially through improved
provision for bicycle owners such as secure, protected, street-level storage
facilities, as well as maps of local connections to nearby cycle routes.
Additionally, the site should have a much more active Travel Plan which could
be delivered through a local Quartermile lifestyle centre. Many site services
are already offered by the Quartermile Concierge service, and this role could
relatively easily be extended to include an increased range of Quartermilespecific information & incentives for walking, cycling and bus use to make the
site more sustainable in transport terms. There could be regular promotions
and events to inform residents about the site amenities such as the car club
and to encourage local residents to take part in recreational walks or bicycle
rides. Not only would such activities be beneficial in travel terms but they
could also help to build community connections and foster greater
neighbourhood identity and ownership.
At present the on-site parking restrictions and additional charges for resident’s
parking spaces appear to be keeping car use levels below that of the average
for the City of Edinburgh. However, over time it is common for such
restrictions to waver or weaken, but it is important for the future successful
sustainability of the site to firmly maintain these parking restrictions to
continue discouraging private car use, and prevent the formation of travel
habits dependent on car driving.
4.2 Suggestions for Further Work
The topic of this study remains current and its applied nature makes it highly
relevant to the spheres of planning and transport policy, so it would benefit
from additional research work in future. It would be interesting to repeat the
research of this project again over time in order to track longer term changes
in the behaviour of site residents. It would also permit the observation of any
impact from changes as the development progresses and the site is built-out
incrementally, for example as more on-site facilities move in and greater
variations in property type become occupied, possibly changing household
structure and also.
It would be interesting to extend this project and carry out further research
work using focus group interviews with Quartermile residents to investigate in
more detail their attitudes towards travel information sources and materials,
including their opinions on the value of a potential combined lifestyle and
travel centre on site such as those proposed by the Department for Transport
research conducted in Northamptonshire.
Finally, another potentially useful addition to this project could be to carry out
similar research but at residential development sites in the UK with different
characteristics. For example, the Department for Transport modal shift
demonstration project investigated sustainable urban extensions to county
market towns in England. In contrast, this study has examined the
redevelopment of a brownfield, urban, high-density, mixed-use site. The
expansion of the research to include development sites with different sets of
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characteristics would add to the base of research and understanding in this
field.
4.3 Conclusions
The most common mode of travel for the journey to work of Quartermile
residents is walking, with more than double the proportion of residents
selecting this as their main mode of travel compared to the average for
Edinburgh. The key finding of this research is that the Quartermile site is a
highly walkable development which is particularly attractive for residential
relocation due to its central location within close proximity of a wide range of
local facilities and services.
The next most common modes of travel for journeys to work from Quartermile
are driving, taking a bus or train. The attempts to control car-ownership
through on-site parking restrictions mean that the car-use levels for the site
are lower than would be expected in the City of Edinburgh and this approach
may therefore be having a positive influence on the use of more sustainable
travel modes such as walking or bus use.
Fewer than a fifth of Quartermile residents were found to have changed their
car or bicycle ownership since moving to the site, which suggests that the site
is not highly influential in terms of altering transport vehicle ownership.
However, the provision of on-site facilities for bicycles was found to be
especially lacking and this could be improved to encourage higher-levels of
cycling by residents.
For this particular site, it appears that many residents were relocating from
nearby locations or already had prior knowledge of the local area, meaning
that they had considered their travel options in advance of making the
decision to move home. This ultimately leaves relatively little opportunity for
influencing shifts in travel behaviour towards more sustainable modes in
relation to residential relocation and means that any efforts should be made
early in the property purchase process. For example, sustainable travel
options could be made more prominent at the marketing stage and details of
sustainable travel incentives could be included at the stage of initial personal
contact.
However, in the case of this centrally-located brownfield site, it is apparent
that many of the new residents to this site specifically chose this development
for its highly walkable position close to the city centre and the myriad of
nearby employment opportunities, transport hubs and retail, leisure and
cultural facilities. This suggests that other pockets of urban brownfield land
with similar location characteristics elsewhere in Edinburgh, or potentially
other cities in the UK, could be equally as attractive for people seeking to
make the majority of their journeys on foot to city centre facilities, with a
lifestyle focussed on the local community.
While much of the transport infrastructure requirements of the Section 75
Agreements between the City of Edinburgh Council and the Quartermile
developer have been successfully carried out, the results of this research
study imply that the Green Travel Plan has not been successfully
implemented. This suggests that despite the Section 75 Agreement being a
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legal agreement, the developer has paid little heed to its Green Travel Plan
stipulations and the City of Edinburgh Council has not effectively enforced its
implementation. If such residential site travel plans are to be effective in
promoting sustainable transport modes and successful in shifting travel then
the relevant local authority must make greater efforts to follow-up and enforce
the application of the travel plan tools and techniques to the development.
Otherwise, it must be accepted that without proper monitoring and regulation
by the local authority responsible, few housing developers will be sufficiently
conscientious to spend money, effort and resources on non-essential travel
promotion measures which are not seen to be key to the success of their main
business activities.
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