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Abstract

Transport policy should take into account the needs of those who are socially excluded. To help do this, a software tool, AMELIA, is being developed. Data have been collected in the city centre of St Albans in Great Britain on buildings and street characteristics. Various aspects of accessibility are considered in the paper: access to buildings, obstacles such as width restrictions and lack of dropped kerbs, and the distance from car parks and bus stops to reach facilities. Even in an apparently accessible city, there are many barriers to movement, which will be taken into account in designing AMELIA.
Keywords: Transport policy; Social exclusion; Social inclusion; Accessibility
1 Introduction
Social exclusion is an area of growing concern. It is increasingly being recognised that transport policy should take into account explicitly the needs of those who are socially excluded. There is a wide range of characteristics that are associated with being socially excluded: having a disability which includes being in a wheelchair, having learning difficulties, and being visually impaired; being elderly; being aged about 13 to 20; being a member of an ethnic minority; having a low income; being unemployed; not having access to a car; living in a rural area; and being a single parent (Mackett et al, 2004). Usually those who are socially excluded are in two or more of these categories, for example unemployed teenagers and low-income people living in rural areas. There are many policies which can be adopted to help address the issues that cause social exclusion. However, the difficulties faced by some of the people who are socially excluded are very micro, for example, obstacles on the pavement which can hinder access in a wheelchair. Hence, micro level details may cause difficulties in the implementation of policies which have been designed at the macro or strategic level.

These issues are being explored in a research project being carried out in the Centre for Transport Studies at University College London as part of the work programme of the AUNT-SUE consortium (Accessibility and User Needs in Transport in a Sustainable Urban Environment) (see http://www.aunt-sue.info/). In this part of the programme, entitled BAPTIST (Benchmarks and Policies Towards Inclusive Sustainable Transport), a software tool, AMELIA (A Methodology for Enhancing Life by Increasing Accessibility) is being developed to test the extent to which transport policies can increase social inclusion. AMELIA is partially based on existing accessibility models, and includes availability of modes of travel, trip purpose, socio-economic differentiation, travel time and travel cost. The interface with the user is through a GIS (Geographical Information System). The tool is being used to establish how many people meet accessibility benchmarks defined elsewhere in the project with and without policy interventions. As part of the design process for AMELIA, the database is being explored to see the extent to which micro-level barriers to movement can be identified, and how these might conflict with accessibility policies. These issues are considered in this paper.

2 Modelling social inclusion

There are a number of issues that make trying to model the impact of transport policy on social inclusion rather difficult. Firstly, it should be acknowledged that social inclusion involves many issues that have nothing to do with transport, including politics, poverty and the nature of society. However, better transport can help to overcome many problems associated with social exclusion by enabling people to reach opportunities that can help them earn money, improve their health and enjoy a rich social life, all of which can help make people to feel more included. 

The approach being adopted, based on models of accessibility and GIS, means that the aspects of social exclusion that are represented are mainly physical, for example, barriers to movement on the pavement, changes of level, inaccessible vehicles and high public transport fares. Even within the transport sphere there are many aspects that are very difficult to address, for example, information provision, using conventional transport models. This means that the types of barrier to access that can be investigated with AMELIA are physical ones, and so the types of social exclusion that can be addressed are ones related to physical access, such as being in a wheelchair, or related to travel cost and time, such as reaching employment by public transport. These are important issues, and can be examined using a GIS approach, as shown, for example in research into wheelchair access using GIS (Matthews et al 2003; Beale et al, 2006).
In England, local authorities outside London with transport planning responsibilities are required to produce a Local Transport Plan (LTP) which is part of a bidding process to obtain funding from central government for expenditure on local transport policies and projects. Local authorities are required to ensure that their LTP shows clear connections between targets for local transport, and targets for social inclusion (and economic growth and housing) (Department for Transport, 2004). This is the rationale behind the development of AMELIA, since it will enable planners to test explicitly that their policies do increase social inclusion (within the limitations discussed above). There are other tools available to assist transport planners in this area (Mackett and Titheridge, 2004), in particular Accession (2006), which is software that was commissioned by the Department for Transport to assist in the process by showing changes in accessibility brought about by changes in the transport system. AMELIA will take this further by explicitly linking policies with the changes in accessibility and incorporating benchmarks, so that planners can explore policy options to test how many more people reach the benchmarks with each option (Mackett, 2006).

3 Social inclusion policy
The design of AMELIA requires an area to be defined for testing the tool against and local authority involvement in the design process. The county of Hertfordshire, which is the county immediately north of London, has been chosen for this purpose. This research is being conducted in co-operation with Hertfordshire County Council (HCC). HCC has produced an LTP which has nine objectives to help achieve its vision of the future of transport in Hertfordshire over the next 20 years. The vision statement in the LTP starts with the phrase “To provide a safe, efficient and affordable transport system that allows access for all to everyday facilities” (Hertfordshire County Council, 2006a, page 42). This puts inclusion right at the heart of the vision. The objective specifically concerned with accessibility states: “To develop a transport system that provides access to employment, shopping, education, leisure and health facilities for all, including those without a car and those with impaired mobility” (Hertfordshire County Council, 2006a, page 43). 

The Accessibility Strategy part of the LTP has three objectives, derived from discussion with key partners and stakeholders:
· To support those who are disadvantaged to achieve their potential and to access sustainable employment;

· To work in partnership with transport providers to achieve an efficient, affordable and enhanced transport system;

· To develop a transport system that provides access to employment, shopping, education, leisure and health facilities for all, including those without a car and those with disabilities (Hertfordshire County Council, 2006b, page 5). 
This makes it clear that social inclusion is central to HCC’s transport strategy, but that other objectives of being efficient, affordable and enhanced are also important. In fact, these latter objectives should also increase accessibility for all.
The following priority groups are identified in the Accessibility Strategy (Hertfordshire County Council, 2006b):

· Primary school children receiving free school meals;

· Secondary school children receiving free school meals;

· 16-19 year olds attending college;

· People without a car;

· Job Seekers Allowance claimants;

· Disabled people;

· People with learning difficulties;

· People living in rural areas;

· Older people.
These can be regarded as the groups of people for whom HCC wishes to increase social inclusion through policies within its LTP. HCC has also defined the facilities that are important for social inclusion in its strategic audit. These are shown in Table 1, with the reason they were included and the benchmark that is used. The benchmark is the value used to test how many people are able to reach the facility. About half of the types of facility have been defined by the Department of Transport (DfT), but the rest have been introduced by HCC following consultation with local stakeholders.
These policies need to be translated into action. An example relevant to the research being described in this paper is the St Albans City Centre Safety/Enhancement Scheme¸ which is one of ten mixed route demonstration projects being promoted by the Department for Transport. “In terms of accessibility this scheme aims to:

· Improve accessibility to bus stops by removing current level differences in the footway and provide dropped kerbs at crossing places;

· Reduce street clutter and consider street furniture layout to ensure less obstruction to movement;

· Consider routes that may be used by visually impaired people and keep them clear of obstructions;

· Improve pedestrian signing to locations and consider the needs of visually impaired people in terms of signing.” (Hertfordshire County Council, 2006a, page 58).
The construction of new infrastructure and changes to the street layout must now comply with the Disability Discrimination Act 1995, which gives people with disabilities a right of access to goods, facilities, services and premises. In order to help in this process DfT has issued inclusive mobility guidelines (Department for Transport, 2005). These provide guidance on the design of the following:

· Footways, footpaths and pedestrian areas;

· Tactile paving surfaces;

· Car parking;

· Bus stops;

· Taxi ranks;

· Access to and within transport-related buildings;

· Transport building facilities;

· Signage and information;

· Lighting;

· Access in the countryside;

· Consultation, training and management.

Table 1

Critical facilities defined in HCC’s Accessibility Strategy.

	Type of facility
	Reason for auditing
	Benchmark: threshold length of journey

	Hospitals
	DfT guidance
	60 minutes

	GPs
	DfT guidance
	30 minutes

	Other healthcare facilities
	
	

	Dentists
	From local stakeholder consultation
	30 minutes

	Opticians
	From local stakeholder consultation
	30 minutes

	Pharmacists, chiropodists, facilities for mental health
	From local stakeholder consultation
	To be assessed at a later date

	Schools
	
	

	Primary schools
	DfT guidance
	Not defined because of statutory requirement for local authorities to provide home to school transport

	Secondary schools
	DfT guidance
	Not defined because of statutory requirement for local authorities to provide home to school transport

	Further education
	
	

	FE colleges (including 1 university)
	DfT guidance
	60 minutes

	Libraries
	From local stakeholder consultation
	40 minutes

	Employment
	DfT guidance
	40 minutes

	Food shopping
	DfT guidance
	30 minutes

	Other facilities
	
	

	Post offices
	From local stakeholder consultation
	To be assessed at a later date 

	Rural tourist facilities
	From local stakeholder consultation
	To be assessed at a later date

	Leisure facilities
	From local stakeholder consultation
	To be assessed at a later date


Source: Hertfordshire County Council (2006b).
This list indicates the range of detail to which infrastructure must be designed to comply. However, the basis for the advice is not clear. There is some guidance in the inclusive mobility guidelines on the physical parameters of people with different mobility characteristics (Department for Transport, 2005). The sources of these figures are not clear, with the text saying “Walking distances were researched in some detail in the late 1980s and, based on the findings from these studies, the following are recommended”, referring to a table from which the maximum distances shown in Table 2 have been taken. It is stated in the inclusive mobility guidelines that seats should be provided at intervals of no more 50 metres in commonly used pedestrian areas, but no evidence is offered to support this assertion. There are also some anomalies. For example, very detailed specification is given for the dimensions of toilet facilities within transport buildings such as stations, but there is no guidance on the number of public conveniences that are required on the street. For many people, the lack of suitable facilities is a very real barrier to making journeys on foot.
Table 2

Physical parameters of people with different mobility characteristics

	
	Minimum horizontal gap
	Maximum walking distance without a rest

	Reasonably fit adult
	700 mm
	Not defined

	Adult with child
	1100 mm
	Not defined

	Person with limited mobility, who uses no walking aid
	700 mm
	100m

	Person who uses a walking aid
	Walking stick: 750 mm.

Two walking sticks, crutches or a walking frame: 900 mm
	50 m

	Person who uses a wheelchair
	Unaccompanied: 900 mm.

With ambulant person by side: 1500 mm
	150 m

	Person with a visual handicap
	Person using a long cane or assistance dog: 1100 mm.

Person being guided: 1200 mm
	150 m


Source: Department for Transport (2005).
Anomalies such as this, plus the fact that older areas do not comply with the guidelines means that even with comprehensive inclusion policies such as those of HCC there may be barriers to access for members of groups such as those listed above who wish to reach the facilities such as those listed in Table 1. Developing a methodology to help address these possible discrepancies is part of the research being described here. This paper focuses on demonstrating some of the issues involved in trying to develop such a methodology.                                                                                                                                                                                                                                                                                                                  

4 Data collection
A database is being set up for Hertfordshire. Macro level data based upon the local authority’s information systems and other sources such as the 2001 Census of Population, are being assembled for the whole county. Micro-level data based upon street audits, including details such as steps, slopes, access to individual buildings and obstructions on the pavement are being be incorporated into the database. These more detailed data are only for the city of St Albans since it is not feasible to collect such data for the whole of Hertfordshire. 

The detailed data for St Albans had to be collected on the street. The three authors collected data in the centre of St Albans on 16 May, 29 June, 7 July, and 19 July 2006. The following equipment was used: an inclinometer for measuring the gradient of slopes, a tape measure for measuring short distances, such as between obstacles on the pavement and the kerb, and a measuring wheel for measuring longer distances, such as the width of roads. Data were collected on the following: buildings, characteristics of the footway, road crossings, bus stops, car parking and features, with one person collecting the building data, one collecting the other data and the third person using the measuring instruments. Each item was given a unique numerical code within its category. The codes were marked by hand using coloured pens onto A3-sized maps printed out from the Ordnance Survey Land-Line Plus database which is being used in the GIS. 

The information on buildings was for buildings that members of the public access, but not private buildings or those that only employees access. For each building the following was recorded: the unique reference number, the street address, the type of building (shop, bank, café, and so on), the name of it, and the access (level, slope, ramp, or steps, including the number of steps, or the height if it was a single step). The difference between a ramp and a slope is that a ramp is an incline constructed especially to enable people in wheelchairs to reach a different level which others reach by means of steps, while a slope is a small incline to the top of the lip designed to keep rainwater out of the building. It was perceived that the latter would not pose a significant obstacle to those in wheelchairs, with a gradient of, typically, 2%. According to the inclusive mobility guidelines (Department for Transport, 2005), a ramp is a pathway with a gradient of more than 5 degrees.
Data collected on footways included obstacles to movement, width where it was narrow enough to pose a possible problem, the material, and its condition, and the gradient where it was steep enough to pose a possible problem. Data collected on road crossings included the location, the width of the road at the crossing, the width of the island, if there was one, the type of crossing (zebra, pelican, toucan, school, unmarked or other), and the material. Bus stops were recorded in terms of location, the type and number of seats, whether or not there was a shelter, the routes served and the information provided. Data on car parks included the location, the type (off street or on-street, and in the former case whether it was ground level, underground or multi-storey, and the latter case, marked or unmarked bays), capacity, restrictions, cost of parking, length of permitted stay and operating hours. The final data set collected was on features, which included telephone boxes, letter boxes, cash dispensers and seats, which were recorded in terms of type and location. Location was recorded on the map using a unique reference number and the street name.
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Figure 1 GIS layers, for the centre of St Albans. The small map shows the output areas from the Census of Population 2001 used as the residential areas used for the figures in Table 3.

Base maps © Crown Copyright 2 006. An Ordnance Survey supplied service

5 GIS database

A GIS database was compiled for St Albans using the digital data from the Ordnance Survey Land-Line Plus data as the base. The building polygons were extracted from it and populated with the data collected in the field as attributes. The buildings were further grouped into different category levels based on the Ordnance Survey Points of Interest (POI) classification scheme (Ordnance Survey, 2006). The location data for car parking and features were mapped as point features and linked with their attributes. Using the footways and crossing data collected, a detailed pedestrian network layer of the link-node structure was created by manually digitizing the pavements and crossings using the Land-line data as a backdrop. Once digitized, the network data were subject to further editing to include nodes at all decision points such as crossings and intersections. The links representing footways and crossings were used to store the respective attribute information collected, which could be modelled for network analysis purposes as the cost of traversing a particular link or as a barrier. Output areas of St Albans were also extracted and linked with Census of Population 2001 data for accessibility analysis of specific groups of people. Figure 1 shows the GIS layers modelled for the centre of St Albans as an example of the GIS.

6 Analysis

Some analysis has been carried out using the data collected in St Albans as part of the design process, in order to help establish ways of representing the data and ensuring that AMELIA is sensitive to the type of issue that will be analysed with it.

One aspect that needs to be considered is whether there are variations in accessibility if various obstructions are taken into account. For this purpose three types of obstruction are being considered:

· Crossings without dropped kerbs;

· Footways with an effective width of less than 1.0 metres;

· A dropped kerb with a gradient of more than 5 degrees.

People in wheelchairs may not be able to cross the road without a dropped kerb. Furthermore, people who need dropped kerbs to make a journey, need them at every crossing that they use to reach their destination. Also, they need them not to be too steep. The figure of five degrees being used here, is based on guidance in the inclusive mobility guidelines (Department for Transport, 2005).  The width of the footway is also an issue, as indicated in Table 2. For illustrative purposes, a minimum width of 1000 mm is being considered here. To show the possible impact of these obstructions to the 1436 people aged 60 or over living the city centre, the effects of the obstructions to three key places in St Albans are shown in Table 3. The key places are the Old Town Hall, which houses the tourist information point and is adjacent to the street market, the City railway station, from which trains go to London, and the City Hospital. 19% of the people aged 60+ cannot reach any of the key places if they need to use dropped kerbs at road crossings. This is the obstruction that affects the smallest number of people. The effective width of the footway is the obstacle that affects the second largest number of people, with 30% of the elderly people unable to reach the three key points if they are unable to pass through a gap of less than 1000 mm. The obstacle that causes the largest obstruction is dropped kerbs with a gradient of over 5 degrees. 56% of the population would not be able to reach the Old Town Hall if they cannot manage dropped kerbs which are steeper than 5 degrees, 94% would not be able to reach the hospital and none of them would be able reach the station. If people cannot manage to overcome any of the obstructions, most of them would not be able to reach the Old Town Hall (87%) and the hospital (94%), and none of them could reach the station. 

Table 3 
Number of residents of St Albans city centre aged 60+ who have barriers between where they live and key locations
	Obstruction
	St Albans Old Town Hall
	St Albans City railway station
	St Albans City Hospital

	
	No
	%
	No
	%
	No
	%

	Crossings without dropped kerbs
	273
	19
	272
	19
	273
	19

	Footways with effective width <1000 mm
	424
	30
	424
	30
	424
	30

	Dropped kerb gradient > 5 degrees
	797
	56
	1436
	100
	1353
	94

	All of the above
	1252
	87
	1436
	100
	1353
	94


This analysis shows that, despite the high levels of accessibility in the city centre, there are some obstructions. In particular, there are many dropped kerbs at crossings, but there are problems with the gradient of some of them. Width restrictions on the footway stop some people from reaching key points in St Albans.

A second major access issue is being able to enter buildings. Data has been collected on the access to 588 buildings in the centre of St Albans. The building access categories have been ranked in order of difficulty of overcoming them. The simplest is level access, then a lift which creates level access, assuming that it is working, a slope, a ramp, then steps, which have been classified into one step, two steps or three or more. It is recognised that this ranking is subjective, but is probably valid for wheelchair users or those with serious walking difficulties. A person in a self-propelled wheelchair should be able to negotiate level access, lifts and slopes. They may be able to go up a ramp, depending on the gradient. Steps are likely to pose a serious problem. A person pushing a wheelchair will probably be able to push it up a ramp and negotiate one step, depending on the height. Some may be able to negotiate two steps, but three or more are likely to be an insurmountable barrier. 

The 588 buildings have been categorised using the POI classification. Table 4 shows cumulative percentages of the numbers of buildings that can be accessed by those able to use the various means. About 40% of the buildings have level access. It can be seen that the most accessible type of building is clothing and accessories shops, with 64% offering level access. The three other retailing categories are the next three most accessible types of building, with food, drink and multi-item shops the least accessible type of shop in terms of level access. Only five buildings have only lift access (a number have lift access to upper floors, but this study is focusing on access up to and including the entrance, but not beyond). Some of these were on the upper floor of a modern shopping centre. None of the sports and entertainment facilities have level access, but some have lifts. About six per cent of the buildings have a slope for access, and another four per cent a ramp. The type of amenity with fewest buildings offering a ramp or better access is eating and drinking facilities, that is restaurants, cafés, bars and public houses. When one step is including in the access categories, retailing is still the most accessible, followed by other commercial services, followed by education and health. The least accessible type of building are the attractions of which there are only six, then sport and entertainment, and legal and financial services. The last is the largest of these categories. Many of these are in offices above shops, often up rather narrow staircases. Overall, it can be seen that there is considerable variety in the access to the buildings in the centre of St Albans.
Whilst some people may be able to reach the city centre by foot (or live there), many others will need to arrive, by mechanized modes, either bus or car. As Table 2 shows, many people with mobility difficulties can only walk limited distances without a rest. Table 5 shows the percentages of the various types of building within various distances of bus stops. This means that, for example, 20 per cent of eating and drinking facilities are within 50 metres of a bus stop, and 46 per cent are within 100 metres of one. To some extent, this is a measure of dispersal, with food, drink and multi-item shops with most within 50 metres of a bus stop. They also have the greatest number within 100 and 150 metres. The types of building which tend to be least well served by bus stops are clothing and accessories shops, sports and entertainment facilities and eating and drinking establishments. Not surprisingly, the facilities which are least well served by bus stops, as shown by the percentage beyond 200 metres from any bus stop, are the smallest categories of motoring shops and attractions. The buildings best served by bus stops within 200 metres are legal and financial services and food, drink and multi-item shops. 
It is possible to take into account the three obstacles shown in Table 3 (crossings without dropped kerbs, footways with an effective width of less than 1000 mm, and dropped kerbs with a gradient of more than five degrees). Table 6 shows the number of buildings within the various distance bands of the bus stops avoiding all three types of obstacle. This reduces the number of buildings within 50 metres of bus stops from 26 per cent to 21 per cent. The facilities that have the biggest decrease in terms of being within 50 metres of a bus stop are eating and drinking facilities and sports and entertainment facilities. There are reductions in the number of buildings within all the distance bands if the obstacles are considered. For the 200 metres band, the overall reduction is from 77 per cent to 64 per cent.
Table 4
Cumulative percentages of various types of building that can be accessed by those able to overcome various barriers to entry  
	Building Class
	Access type
	Total number of buildings

	
	Level
	Lifts
	Slope
	Ramp
	Steps
	

	
	
	
	
	
	1 step
	2 steps
	3+ steps
	

	Eating and drinking
	32
	32
	37
	37
	81
	88
	100
	113

	Commercial services
	
	
	
	
	
	
	
	

	Legal and financial
	32
	32
	41
	46
	68
	76
	100
	37

	Other commercial services
	34
	34
	38
	38
	88
	95
	100
	97

	Attractions
	33
	33
	33
	50
	67
	67
	100
	6

	Sport and entertainment
	0
	13
	38
	56
	75
	75
	100
	16

	Education and health
	35
	35
	42
	50
	85
	88
	100
	48

	Public Infrastructure
	30
	37
	50
	57
	77
	87
	100
	30

	Retail
	
	
	
	
	
	
	
	

	Clothing and accessories
	64
	65
	65
	65
	93
	99
	100
	84

	Food, drink and multi-item
	37
	37
	50
	53
	93
	100
	100
	30

	Household, office, leisure and garden
	47
	47
	54
	55
	95
	99
	100
	123

	Motoring
	50
	50
	100
	100
	100
	100
	100
	4

	Overall percentage
	40
	41
	47
	50
	86
	92
	100
	

	Total number of buildings
	234
	5
	38
	15
	216
	35
	45
	588



Table 5
Percentage of various types of buildings in St Albans’ city centre accessible within distance bands from bus stops 
	Building Class
	Distance (m)
	Total no. of buildings

	
	50
	100
	150
	200
	

	Eating and drinking
	20
	46
	67
	75
	113

	Commercial services
	
	
	
	
	

	Legal and financial
	51
	68
	86
	95
	37

	Other commercial services 
	27
	65
	84
	87
	97

	Attractions
	33
	50
	50
	50
	6

	Sport and entertainment
	19
	50
	69
	69
	16

	Education and health
	27
	58
	63
	69
	48

	Public Infrastructure
	20
	40
	50
	57
	30

	Retail
	
	
	
	
	

	Clothing and accessories
	18
	51
	69
	75
	84

	Food, drink and multi-item
	47
	80
	90
	90
	30

	Household, office, leisure and garden
	26
	54
	70
	74
	123

	Motoring
	25
	25
	25
	25
	4

	Total
	26
	55
	71
	77
	588


Table 6 
Percentage of various types of buildings in St Albans’ city centre accessible within distance bands from bus stops, taking into account obstructions 
	Building Class
	Distance (m)
	Total no. of buildings

	
	50
	100
	150
	200
	

	Eating and drinking
	13
	31
	52
	58
	113

	Commercial services
	
	
	
	
	

	Legal and financial
	41
	51
	68
	68
	37

	Other commercial services 
	24
	53
	71
	76
	97

	Attractions
	33
	33
	33
	50
	6

	Sport and entertainment
	13
	25
	38
	44
	16

	Education and health
	23
	44
	52
	56
	48

	Public Infrastructure
	17
	27
	37
	40
	30

	Retail
	
	
	
	
	

	Clothing and accessories
	17
	44
	64
	71
	84

	Food, drink and multi-item
	37
	57
	70
	70
	30

	Household, office, leisure and garden
	19
	41
	59
	64
	123

	Motoring
	25
	25
	25
	25
	4

	Total
	21
	42
	59
	64
	588


Tables 7 and 8 show the equivalent figures for access from car parks. It can be seen that, overall, more buildings are within the various distance bands from the car parks than the bus stops. This suggests that the buildings in the centre of St Albans are more accessible from car parks than from bus stops. If the obstacles are ignored (Table 7), then the buildings best served by car parks, being within 50 metres, are the attractions, followed by clothing and accessories shops. When a greater distance is considered, the types of building with the greatest number within 200 metres are food, drink and multi-item shops, and the two commercial services. The least accessible type of building with only 23 per cent within 50 metres of the car parks is the public infrastructure. The attractions are at the same level of 50 per cent for all four distance bands, implying that half of them are well served with car parks close by, and half are not.

Table 7

Percentage of various types of buildings in St Albans’ city centre accessible within distance bands from car parks

	Building Class
	Distance (m)
	Total no. of buildings

	
	50
	100
	150
	200
	

	Eating and drinking
	37
	73
	81
	84
	113

	Commercial services
	
	
	
	
	

	Legal and financial
	41
	68
	92
	95
	37

	Other commercial services
	40
	76
	94
	94
	97

	Attractions
	50
	50
	50
	50
	6

	Sport and entertainment
	38
	69
	81
	81
	16

	Education and health
	38
	56
	71
	75
	48

	Public Infrastructure
	23
	47
	57
	60
	30

	Retail
	
	
	
	
	

	Clothing and accessories
	49
	81
	89
	89
	84

	Food, drink and multi-item
	37
	70
	97
	100
	30

	Household, office, leisure and garden
	40
	69
	86
	86
	123

	Motoring
	25
	25
	25
	25
	4

	Total
	39
	70
	84
	86
	588


Taking into account the obstacles (Table 8), the number of buildings within 50 metres drops to 28 per cent, which is a larger drop than occurred with bus stops, suggesting that the obstacles are more significant barriers for those coming by car than by bus. When the obstacles are taken into account, the access to public infrastructure decreases even further, with only 10 per cent within 50 metres of a car park and 40 per cent within 200 metres. The most accessible types of building are those housing attractions, education and health, commercial services and clothing and accessories shops with about one third of the buildings within 50 metres of a car park when the obstructions are taken into account.

Table 8 
Percentage of various types of buildings in St Albans’ city centre accessible within distance bands from car parks, taking into account obstructions 
	Building Class
	Distance (m)
	Total no. of buildings

	
	50
	100
	150
	200
	

	Eating and drinking
	26
	58
	65
	72
	113

	Commercial services
	
	
	
	
	

	Legal and financial
	32
	57
	78
	84
	37

	Other commercial services
	31
	58
	79
	85
	97

	Attractions
	33
	50
	50
	50
	6

	Sport and entertainment
	25
	44
	50
	56
	16

	Education and health
	33
	50
	60
	69
	48

	Public Infrastructure
	10
	17
	33
	40
	30

	Retail
	
	
	
	
	

	Clothing and accessories
	32
	64
	77
	83
	84

	Food, drink and multi-item
	23
	47
	63
	77
	30

	Household, office, leisure and garden
	28
	55
	72
	76
	123

	Motoring
	25
	25
	25
	25
	4

	Total
	28
	54
	69
	75
	588


7 Conclusions
This paper has discussed part of the development of the software tool AMELIA which is designed to show the impacts of transport policy on social inclusion. In order to do this, the aspects of policies that are currently being introduced in Britain through the LTP process to take social inclusion into account, have been discussed, using Hertfordshire as an example. This analysis requires integration of information from the policy process, which is strategic or macroscopic, with detailed information from the inclusive mobility guidelines, which is microscopic. It was suggested that that the policies may not work completely because of difficulties at the micro level, that is, out on the street.

Data have been collected for the city centre of St Albans in Hertfordshire. Despite the very good levels of access in St Albans there are still difficulties moving about. It is not possible to reach some key points in the city centre from all parts of the city centre without finding crossings without dropped kerbs, or steep gradients on them, or pavements with obstructions which make it too narrow for some people to use them.  Many of the buildings offer level access, but over half of them involve using either a ramp or one or more steps, which may be difficult for many people. Fourteen per cent of the buildings involve going up two or more steps, of which eight per cent require ascending three or more. The worst example found was the police station with fifteen steps and a notice saying ‘Unfortunately we are unable to provide level access at this Station. Your nearest station with level access is Hatfield Police Station, St Albans Road, Hatfield, Herts, AL10 0EN’. This is a distance of over 9 km, which would be rather difficult for anyone in a wheelchair without a car.

It is possible to reach at least some of the buildings in the eleven categories defined within 50 metres of both car parks and bus stops. However, some of the buildings are unique, and for some purposes, such as clothes shopping, it is usual to look at several shops in order to make a choice. People eating out will wish to have a reasonable range, in terms of price and style. In order to be socially inclusive, those with limited mobility should have as wide a range of choice as other members of society.

This analysis has shown that data can be collected to demonstrate that aspects of the physical environment can affect social inclusion, and that these can be represented in a GIS database of the type to be used with AMELIA. This means that it can be used to show how changes to the physical environment can affect social inclusion. However, it must be remembered that transport policy is about much more than changing the physical environment, and that most types of social inclusion are less well-defined than the physical aspects being implied here. This is not to say that physical aspects are unimportant, but to acknowledge that there is much more research to be done in this very important area.
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