[bookmark: _GoBack]DETERMINING PRIORITIES IN INTRODUCING ACCESSIBILITY MEASURES FOR PERSONS WITH REDUCED MOBILITY (PRM) CASE STUDY: DEVELOPMENT OF AN ASSESSMENT TOOL WITHIN THE LONDON UNDERGROUND NETWORK
Sean Patrick Butler
CPC Project Services
Dr Nader Saleh-Matter
London South Bank University
1. Abstract
Project Idea: Inaccessibility and mobility impairments affects millions of Persons of Reduced Mobility (PRM), within their daily lives as the current aged transport infrastructure remains largely inaccessible for PRMs and requiring major investment to provide reasonable accessibility measures to meet their needs. Currently, development of business cases for transport projects do not consider the quantified network effects of accessibility measures being added (or removed) from stations. This is because a quantified accessibility network assessment is not available to industry.

Purpose and Objectives: This study aims to develop a quantitative assessment tool to support the decision on where, in the current network, to introduce accessibility measures, exploring the effects of implementing accessibility measures on the overall journey time of PMRs. The study had the following objectives:
1.	To appraise the current systems available in the market place that allowthat allows users to assess a transport network;
2.	To appraise the existing methods addressing inaccessibility in a transport network to understand their impact;
3.	To create a user-friendly assessment tool that can allow users to add accessibility measures to a network and analyse the effects to journey time and distance;
4.	To validate the developed assessment tool through a case study assessment.
Findings and Originality: This case study assessment validates the need for industry to adopt the new assessment tool in order to provide quantified accessibility data within a network to decision makers and industry. This information alongside existing data used by decision makers will lead to a more effective process for industry, an efficiency in capital/operational expenditure and provide the social benefits anticipated by the accessibility projects/programmes. 

Conclusion and Policy Implications: This study suggests addressing the issue of inaccessibility on a network through a new strategy and programme of work that switches from focusing on reviewing the capital savings and journey benefits provided to individual stations when accessibility measures are provided, into reviewing the impacts on the rest of the network within its decision and funding processes. This can be achieved through the use of the new assessment tool developed in this study.

2.  Literature Review
2.1 Political	Comment by CPC Guest: The purpose of this section is to 
Introduce the key pieces of legalisation that have led to the formation of the Equality act. Essentially to say this isn’t a nice thing to have – it is peoples legal right and that this evolution/amendment legalisation was done to increase their rights. (This can be a very brief review of the evolution of legalisation as the most relevant is the latest – Equality Act)
Therefore from the latest legalisation – Equality Act 2010 - What does/is ‘reasonable adjustment’.
House of Lords report and review – who said the equality act is not working and not being applied properly. The rail industry has to do more!
Defining what accessibility/PRM’s – from a legal perspective who are these people we are referring to in the above. This is the bridge into the data section then.

Over the last 50 years the United Kingdom (UK) has undergone a radical transformation of its legalisation to remove inequality. Successive governments have removed social injustice and promoted equality through numerous Acts of parliament that have continuously been proposed, amended, amalgamated and reviewed.

[image: ]An evolution of legalisation from the Chronically Sick and Disabled Persons Act (1970) through to the introduction of the Equality Act (2010), see Figure 1, has developed the civil and legal rights of disabled persons in the United Kingdom. The Equality Act made ‘disability’ a protected status meaning reasonable adjustment is required to ensure they are not discriminated against.[bookmark: _Ref479023688]Figure 1 - Evolution of key disability legalisation


The common definition of Persons of Reduced Mobility (PRM’s) within the UK rail industry is from the 2008 European Union directive1. This is a wholesome definition as it includes those who have permanent physical or mental disabilities as well as those who are restricted by age or a temporary physical disability.

At present there are no legal metrics in the UK that determine what a ‘reasonable adjustment’ is. Therefore ‘reasonable’ is determined on a case by case basis and, ultimately, is left to the experience, expertise and knowledge of individuals to define what they believe to be a reasonable adjustment for a given situation.

A House of Lords Select Committee report strongly suggested in their report that accessibility should be a primary driver for future investment within railway infrastructure and that training of staff should be a legal requirement.



2.2 Data
2.2.1 Disability Data	Comment by CPC Guest: Introduce the fact that PRM’s don’t use the network
Introduce the TfL data and network info.
How many stations are accessible and where they are etc.
Challenge the statement that it is not there disability that limits their ability to use the network but it is actually the infrastructure in the network itself that limits there use of it.

Transport for London report that “…Ninety per cent of disabled Londoners report that their disability limits their ability to travel...” (Transport for London, 2015e). This study disagrees with statement as it conforms to the medical model of disability3 therefore the statement is misinterpreted. The author’s belief is that a social model4 approach should be taken as disabled persons limited by the current infrastructure and measures in place.[bookmark: _Ref483579872]Figure 2 - Frequency of Tube Use

On first glance Figure 2 would seem to support the medical mobility of disability rather as the tube is not the preferred mode of transport for those persons with a disability or limited mobility as its frequency is very low. Table 1, demonstrates only eleven stations provide lift access with just six stations whose lifts are fully accessible. Therefore, upon inspection of both Figure 2 and Table 1 this supports the authors’ belief that the social model should be followed. This is because ridership and frequency levels are low due to the existing infrastructure actual being a barrier to those with a disability.
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[bookmark: _Ref478412864]Table 1 - Breakdown of station database accessibility





2.2.2 European Metros Comparison	Comment by CPC Guest: Graphical overview and data table to compare London to Madrid, Barcelona, Paris. 
London want to be best city on planet etc – GLA vision etc.

This study has undertaken research to determine how the London Underground system compares to another European Metro system. This is because London wants to become one of the most accessible systems in the world. Table 2 shows the accessibility of European metros however this study does not consider constraints such as number of stations, station locations, and investment programmes etc.[bookmark: _Ref483579968]Figure 3 - European Metros Accessibility Comparison




The figure above highlights that London Underground is not the most accessible metro system as only twenty seven percent of the network can provide step free access. Other European metros outperform London Underground such as Barcelona and Milan who achieve a ninety and seventy-one percentage of stations that have step free access.
 
2.3 Transport for London Policy
2.3.1 Current Policy	Comment by CPC Guest: So we know where we are in the world and UK legalisation what are TfL planning to do currently to combat this
What is the business process
What are the business drivers of this


London Underground, a subsidiary of Transport for London, who are accountable to the Mayor of London for all accessibility issues in regards to the Underground Network. London Underground havehas recently updated their business case policy in respect to accessibility investment to ensure “…maximize net social benefit within available funds….” please refer to Figure 4 below. This is due to the regular financial investment London Underground receives from the United Kingdom Government being significantly reduced in the coming years.

Within the old policy success was determined by the quality and high level benefits of the business case rather than the accessibility scheme itself. Whereas the new policy, though it is step in the right direction, only focuses on the accessibility scheme within the context on the external influences having a major impact upon the decision of investment. This paperspaper argues that the policy should be based upon quantitative accessibility benefits instead of qualitative assessment . wWith the external influences being secondary to a data driven approach.
[bookmark: _Ref479017849]Figure 4 - London Underground updated Policy for accessibility investment

2.3.2 Current Methods	Comment by CPC Guest: 
London Underground havehas produced and useuses a suite of simulation models that are used to model travel the Greater London area. This information is used to forecast the long term impacts of schemes in London. Two of the most applicable models to this study are the Railplan and LTS models. This study has reviewed these models to provide comments and comparison in Table 3 and below. 

Therefore, London Underground cannot currently easily, quickly and accurately provide quantitative network wide impacts and benefits of introducing a new accessibility measure into the London Underground network. Understanding this information is crucial in comparing schemes to choose the optimal scheme that provides the greatest network benefits rather than focusing on the local, individual station impacts and benefits.

This identifies a gap within the industry that a network wide analytical approach and tool is required.
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[bookmark: _Ref483585585][bookmark: _Ref483585578]Table 3 - Comparison of London Underground applicable Models

2.4 Summary
In summary, this literature review has identified through the themes of legalisation, data and policy that an issue exists within the current approach we use in industry to address inaccessibility within railway networks. 

At present legalisation cannot hold anyone accountable for not providing access as metrics for ‘reasonable’ do not exist. This leads to medical model of disability being documented and believed rather than the social model of disability, which when applied has tremendous results as seen by some of our European counterparts. Hence policy and investment has been driven by what we believe we can justify as being an correct informed rather that an analytical approach.

Hence, the authors believe a novel assessment tool is required to demonstrate the strategic benefits for investing in accessibility schemes. The network wide savings in journey time and distance when a specific new accessibility measure(s) is added or removed from a specific station(s) are the two critical benefits required as these are not currently quantified

3. Methodology
3.1 Purpose of the study	Comment by CPC Guest: Aims and objectives of the study

The purpose of this study is to develop a novel assessment tool in which can address the three areas highlighted in Figure 5. This would use a computer based system to create a virtual rail network that is representative of the existing network. This would method of analysis enable it to be adaptable, user friendly and time saving hence when adding accessibility measures it can be assessed.

This would enable users to assess the network for a range of scenarios such as a short term closure of an accessibility measure due to maintenance, a longer term closure due to an upgrade(s), to assess a future year of the network or compare two programmes of work to determine which would provide the net distance and time savings.
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[bookmark: _Ref481846313]Figure 5 - Purpose of the novel assessment tool
The outputs that will be assessed in this study are the time and distance metrics when accessibility measures are added. This is because this data is not currently provided within a business case. This paper believes investment decisions into accessibility schemes should be based on this data as it the only metric when included with the external factors listed in Figure 4 above that ensures compliance with the Equality Act  and ‘Reasonable adjustment’.




3.2 Modelling the Network	Comment by CPC Guest: Explain the different options available and why we did it the way we did
Table 4 below outlines the desirable criteria this study wanted from the assessment tool. A number of various and existing systems were considered against the criteria to ensure that the tool would be suitable. This outcome of qualitative review determined that a Microsoft excel would be the most suitable platform to model and assess the network for this study.
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[bookmark: _Ref483585628]Table 4 - Comparison of platforms against the design criteria


To be able to assess the network as a whole it was identified that the best approach would be to develop a matrix that included all of the case study stations. This is because one of the objectives is to ascertain network wide effects. 

This study had information regarding the location of each station; it had information regarding the accessibility measures in place and the existing distance between stations with the measure and those stations without. It was decided that a matrix for each operational measure was required to enable a review and analysis of the effects of the implementation of each type of measure across the network. 

To increase efficiency of the process of assessing the effects of adding or removing operational measures from the network and displaying results, two Excel VBA Macros were created. This would enable users to simply pick an operational accessibility measure to either add or remove to the network and select the single macro, to assess one station against the network or, the workbank macro to assess the successive placement of accessibility measures at the most beneficial station on the remaining network until the network has all the measure active at the stations.

This novel assessment tool currently can assess seven different accessibility options, please refer to Figure 6 below. These are the seven measures currently documented within the case study network. However as new measures are introduced to the network this tool can be quickly updated to include new measures.

[bookmark: _Ref481853826]Figure 6 - Accessibility measures within the novel assessment tool
3.3 Model Validation	Comment by CPC Guest: Comparison of the current LU plan (based on the study from dissertation???)

The final step of this study is to validate the novel assessment tool against an existing programme of works. Validation is required to provide confidence within the tool and the in the accuracy of the results.
This validation exercise will assess the London Underground Programme of stations against the assessment tool programme of stations to understand if a greater level of walking and time savings can be achieved. 
	No of Stations
	Programme to provide measure
	Stations
	Year of measures becoming operational

	1
	SFA
	Tower Hill
	2015

	2
	SFA
	Vauxhall
	2015

	3
	SCU
	Tottenham Court Rd
	2016

	4
	SCU
	Bond Street
	2017

	5
	SFA
	Barbican
	2018

	6
	XRL
	Moorgate
	2018

	7
	XRL
	Paddington
	2018

	8
	SFA
	Victoria
	2018

	9
	SCU
	Elephant & Castle
	2020

	10
	SCU
	Bank
	2021

	11
	SCU
	Holborn
	2023


[bookmark: _Ref483580164]Table 5 - London Underground Programme of Stations; 2015-2024
Table 5 above is the London Underground programme of stations, as listed in, are to be provided with step free access through the installation of new lifts and escalators between 2015 – 2024. All of these stations are major Central London stations that are situated within Zone One of the London Underground network.
Therefore, within this validation exercise we have chosen Zone One of the London Underground network as the case study area. We have also has selected and applied the lifts and escalator accessibility measure to be assessed between the two station programmes. 
To obtain the results for the London Underground programme of stations we simply selected each station from Table 5 within the tool, applied the accessibility measure, ran the single macro and obtained the journey time and distance savings. We repeated this step for each station in the programme whilst ensuring the predeceasing stations in the programme had the measure applied. We applied the assessment tool in this method as it is representative of the availability of the accessible measure within Zone One of London Underground Network. The result of this assessment creates baseline data that can be used to compare the current strategy of accessibility investment.
The assessment tool programme of stations was generated by applying the workbank macro within the tool. This meant the tool was applying the accessibility measure to all the stations to identify the station that provided the greatest time and distance savings. Once, the tool had cycled through all the stations and found the greatest saving, it would log this station, ensure the measure was applied at this station and then try to identify the next station within Zone One that provided the greatest saving.
To enable a comparison to the London Underground programme of stations we extracted the first eleven stations within the assessment tool programme of stations.


 






[bookmark: _Toc450144315]4.0 Results

The following section will review the results of the novel assessment tool and will compare them with the London Underground programme of stations works to provide step free access, as per the model validation methodology described in section 3 above. 

4.1  London Underground programme, model outputs 
	Station ID
	Station order to place measure
	Walking Distance Saving (m)
	Walking Time Saving (minutes)
	Number of Passengers at Station

	1
	Tower Hill
	27906
	166
	36,533

	2
	Vauxhall
	2395
	14
	44,776

	3
	Tottenham Court Road
	30226
	180
	60,219

	4
	Bond Street
	19694
	117
	63,047

	5
	Barbican
	8301
	49
	19,762

	6
	Moorgate
	8260
	49
	59,770

	7
	Paddington
	13761
	82
	76,360

	8
	Victoria
	4989
	30
	130,316

	9
	Elephant & Castle
	3097
	18
	29,476

	10
	Bank
	1752
	10
	123,097

	11
	Holborn
	2056
	12
	57,005

	Total
	122436
	729
	700,361


Table 6- Assessment output of LU programme of stations 2015 - 2024
4.2 Assessment Tool Programme of stations, model outputs 
	Station ID
	Station order to place measure
	Walking Distance Saving (m)
	Walking Time Saving (minutes)
	Number of Passengers at Station

	1
	Marble Arch
	41405
	246
	25,987

	2
	St. Paul's
	35916
	214
	28,391

	3
	Goodge Street
	12222
	73
	14,154

	4
	High Street Kensington
	11273
	67
	21,034

	5
	Aldgate
	4577
	27
	12,779

	6
	Hyde Park Corner
	4191
	25
	7,451

	7
	Covent Garden
	3639
	22
	27,850

	8
	Borough
	3598
	21
	8,317

	9
	Edgware Road (Cir)
	3326
	20
	11,820

	10
	Queensway
	2775
	17
	10,722

	11
	Pimlico
	2376
	14
	18,448

	Total
	125297
	746
	186,953


Table 7 - Assessment Output of Workbank macro station 2015-2024

4.3  Discussion

These results initially suggest the novel assessment tool programme of stations for scenario 1 provides slightly greater output than those produced by the LU programme of stations. With the assessment tool programme of stations providing an additional seventeen minutes or 2861 metres of savings when compared to London Underground programme of stations.

The first clear difference between the London Underground programme stations and the programme of stations produced by the assessment tool, via the workbank macro, is that neither programmes contain the same stations, both are completely different. This paper earlier discussed the alternative drivers within London Underground that are used to support business cases and programmes of work, whilst the assessment tool’s only driver is identify the greatest network savings.

The number of passengers who could benefit from the implementation of the accessibility measure in the London Underground programme of stations is far greater than the assessment tool programme of stations. It is over factor of three times greater. This is because the London Underground Programme of stations are either interchange hubs, major national rail terminuses or both.  Though the assessment tool results are Zone One stations they do not have the same passenger demand, for example Pimlico has just over eighteen-thousand passengers a day whilst Holborn on the London Underground programme of stations has fifty-seven thousand.

In figures 9 and 10 below, they compare the distance and time savings between each induvial station within the two station programmes. The first two stations with the measure being applied in the assessment tool programme, Marble Arch and St. Pauls, presents a vastly significant saving increase compared to the London Underground programme of stations. However, the London Underground programme of stations between stations three to seven in its programme eclipses those savings by the assessment tool when the accessibility measure is applied. 

The walking distance and time saving for each successive station in the assessment tool programme of station is lower than those stations earlier in the programme. The reduction in savings between stations is not proportional. This indicates the assessment tool is identifying the greatest possible network savings available when applying an accessibility measure. Whilst the London Underground programme of stations walking distance and time saving for each successive station fluctuates. This is reflective of the policy described in section 2.3 as the key driver is not accessibility.
Figure 9 - Comparison of LU and Tool programme of station 2015-2024; Walking distance savings
Figure 10 - Comparison of LU and Tool programme of station 2015-2024; walking time savings



[bookmark: _Ref483581138]Figure 11 - Comparison of LU and Tool programme of station between 2015 -2024; Cumulative Time Savings



However, Figure 11 demonstrates the cumulative walking time savings for each of the programme of stations. The gradient of the assessment tool programme of suggests it can provide an initial greater saving than the London Underground programme of stations. This indicates the assessment tool is correctly identifying stations with the greatest inaccessibility. 
This is supported by the gradient of the assessment tool steadily decreasing the end of its programme of stations. This is because the range of walking time between stations with and without the accessible measure is significantly reduced; meaning the walking time savings for each individual station is lowered. This is seen in figures 9 and 10 as the walking distance and time savings of each station in the assessment tool stations programme are significantly lower.
Whereas the London Underground programme of stations cumulative walking time savings gradient is staggered in Figure 11. This suggests that application of the accessibility measure to each station in the London Underground programme of stations does not provide the greatest savings for the network.

When the results are reviewed in its entirety the London Underground programme of stations and the assessment tool programme of stations produce similar savings. But if we review the relationship between the time savings and number of stations, the assessment tool can generate greater time savings with the accessibility measures applied at fewer stations. For example, the assessment tool can generate a four-hundred and sixty minute time saving from the first two stations. Whereas the London Underground programme of stations only achieves this amount of time saving through applying the accessibility measure at four stations.

[image: ]
Figure 12 - Heatmap of the London Underground Programme of stations

[image: ]
Figure 13 - Heatmap of the Novel Assessment Tool Programme of stations



 
AN ACCESSIBILITY ASSESSMENT FOR PERSONS WITH REDUCED MOBILITY (PRM)
CASE STUDY: DEVELOPMENT OF A NOVEL ASSESSMENT TOOL WITHIN THE LONDON UNDERGROUND NETWORK

Figures 12 and 13 above demonstrate this difference between each programme of stations. Figure 12 is the London Underground programme of stations heatmap which shows that the some of the stations in thewithin this programme are very much in close proximity to one another, meaning large parts of Zone 1 of  the London Underground network do not benefit from the investment and remain inaccessible. Whereas in Figure 13 is a more of geographical mix across Zone 1 of  the London Underground network London, driven by areas of the London Zone 1 of  the London Underground network that are inaccessible due to the accessibility measure not being in place of these stations..
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5.0 Conclusion	Comment by CPC Guest: Conclusion next steps etc.
In conclusion, this paper has successfully produced, developed and validated a user friendly novel assessment tool that enables users to manipulate and analyse both the local and network impacts of introducing a new accessibility measure into a station.

This paper has reviewed the legal, social, economical and political drivers and impacts that exist within the theme of accessibility. It has identified that current policy, tools and strategy used within the railway industry leads to accessibility investment not being driven by the existing inaccessibility issues. This is caused by industry and market place not having tool available that enables a network wide impact assessment to be undertaken whose primary factor is identifying areas of inaccessibility.

This tool has been developed against desirable criteria being set to ensure this tool overcomes some of the short falls that existing similar tools have. The tool has since been validated via case study to determine whether it can provide a different and greater strategy of accessibility investment. Using the current London Underground strategy of accessibility investment of lifts and escalators the tool was able to assess this strategy to determine a base line. The tool was then able to create its own accessibility investment strategy by generating a programme of stations.

The results and comparison between the London Underground programme of stations and the tool’s programme of stations demonstrates that though a similar total network saving can be achieved the tool can more effectively resolve the issue of inaccessibility. It is more effective because it successfully identifies areas of network with the worst accessibility and focuses on addressing these areas. As a result, the tool can deliver network savings sooner than the current London strategy. This could present significant savings in respect to costs and time to a metro operator such as London Underground.

However, the accessibility tool strategy and programme of stations is limited that it can not review the results in context to the environmental and social constraints or benefits unlike the London Underground strategy. This is demonstrated through the number of passengers that could benefit from accessibility measures being applied is far greater in the London Underground programme of stations rather than the assessment tool programme of stations.

Overall, this paper has successfully met its objectives of producing a novel tool that can undertake a quantitative assessment to enable an understanding of the possible impacts and benefits for persons with reduced mobility.




6.0 Next Steps

This novel assessment tool can be further developed by expanded the tool to include other metro’s and rail work networks in London such as the London Overground, Docklands Light Railway or Network Rail/ Train Operating companies (TOC’s) stations.

It could also be expanded to include more accessible measures that support persons with reduced mobility. Such as those persons with visual impairment so require audio measures on station platforms to support them

The tool could be used in the preparation of business cases to demonstrate the network wide benefit by investing an accessibility measure at that station. It equally could be used to compare business cases to determine investment decisions based upon the accessibility benefits that they could provide. Please refer to Figure 14 below.
[image: ]
[bookmark: _Ref483580796]Figure 14 - Potential future uses of the novel assessment tool


The novel assessment tool could also being expand its data set to include property and land assets. This would align to the current London Underground policy and Strategy of using S106 planning order to obtain funds for accessibility investment as it would correlate nearby property and land to the London Underground station. This would give stations the means to obtain accessibility investment by either a number of property and land in close proximity or property and land of significant value nearby.
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Notes

1 Person with reduced mobility means any person whose mobility when using transport is reduced due to any physical disability (sensory or locomotory, permanent or temporary), intellectual disability or impairment, or any other cause of disability, or as a result of age, and whose situation needs appropriate attention and adaptation to his or her particular needs of the service made available to all passengers’ (European Commission 2008/164/EC, c15, p.4).

2 ‘The Equality Act 2010: the impact on disabled people’.

3 ‘Under the medical model, these impairments or differences should be 'fixed' or changed by medical and other treatments, even when the impairment or difference does not cause pain or illness. The medical model looks at what is 'wrong' with the person, not what the person needs. It creates low expectations and leads to people losing independence, choice and control in their own lives.’
 ‘The social model of disability says that disability is caused by the way society is organised, rather than by a person’s impairment or difference. It looks at ways of removing barriers that restrict life choices for disabled people. When barriers are removed, disabled people can be independent and equal in society, with choice and control over their own lives.’

4 The social model of disability says that disability is caused by the way society is organised, rather than by a person’s impairment or difference. It looks at ways of removing barriers that restrict life choices for disabled people. When barriers are removed, disabled people can be independent and equal in society, with choice and control over their own lives.’



Old Policy


(1) A good geographical spread across London, with all local authorities, lines an most branches served. 


(1) Funding contribution from other sources (S106 planning orders)


(2) Above average station usage.


(3) Significant interchange traffic between lines or with other modes.


(4) Access to particular local facilities, e.g. a main shopping centre, a leisure centre, a hospital, etc. 


(2) Demonstrates good opportunity for collaborative and partnership working with boroughs, developers or other TfL programmes 


(3) Good fit with strategic objectives


(4) Feasible and inclusive SFA design that is affordable to deliver  step-free-programme-update new programme objectives


New Policy










Lift Access between street and platform


Escalator access between street and platform


Escalator and Lift access between street and platform


Level Access between street and platform


Platforms with designated level access boarding point


Stations with Level platform interchange


Stations with manual Boarding Ramps

















PRM Frequency of Tube use (2013/14)
Disabled 	5 or more days a week 	3 or 4 days a week 	2 days a week 	1 day a week 	At least once a fortnight 	At least once a month 	At least once a year 	Not used in last 12 months 	Never used 	Net: Used in the last 12 months 	3.0000000000000002E-2	3.0000000000000002E-2	4.0000000000000008E-2	6.0000000000000005E-2	6.0000000000000005E-2	0.11	0.24000000000000002	0.35000000000000003	7.0000000000000021E-2	0.58000000000000007	Wheelchair user 	5 or more days a week 	3 or 4 days a week 	2 days a week 	1 day a week 	At least once a fortnight 	At least once a month 	At least once a year 	Not used in last 12 months 	Never used 	Net: Used in the last 12 months 	0	1.0000000000000002E-2	2.0000000000000004E-2	2.0000000000000004E-2	3.0000000000000002E-2	7.0000000000000021E-2	0.13	0.60000000000000009	0.12000000000000001	0.28000000000000008	Non-disabled 	5 or more days a week 	3 or 4 days a week 	2 days a week 	1 day a week 	At least once a fortnight 	At least once a month 	At least once a year 	Not used in last 12 months 	Never used 	Net: Used in the last 12 months 	0.17	7.0000000000000021E-2	8.0000000000000016E-2	0.1	8.0000000000000016E-2	0.15000000000000002	0.25	8.0000000000000016E-2	3.0000000000000002E-2	0.89	Levels of Frequency

Number of persons (%)



European Metros Accessibility
number of metro stations	Barcelona	london	paris	milan	156	270	303	113	step free access stations	Barcelona	london	paris	milan	141	71	25	81	



Walking Distance Saving Per Station
LU - Total Walking Distance Saving (m)	1	2	3	4	5	6	7	8	9	10	11	27905.705248973438	2395.0854481891406	30226.277963873057	19693.885272072705	8300.6029442284726	8259.8204528508122	13760.696525964233	4989.0788902553777	3097.3448710276416	1751.6508800487552	2055.7152946731771	Tool - Total Walking Distance Saving (m)	1	2	3	4	5	6	7	8	9	10	11	41405.058127661876	35915.617911055655	12222.183818947407	11272.773314010896	4577.1859320882504	4191.0742011412249	3638.975140760102	3598.3143208851798	3325.7694752882003	2774.5480822523919	2375.8596246720062	Station ID

Distance Saving (m)



Walking Time Saving Per Station
LU - Total Walking Time Saving (minutes)	1	2	3	4	5	6	7	8	9	10	11	166.10538838674668	14.256461001125842	179.91832121353013	117.22550757186134	49.408350858502828	49.165597933635787	81.908907892644237	29.696898156282021	18.436576613259778	10.426493333623545	12.236400563530818	Tool  - Total Walking Time Saving (minutes)	1	2	3	4	5	6	7	8	9	10	11	246.45867933132072	213.78343994675993	72.751094160401223	67.099841154826734	27.245154357668159	24.946870244888242	21.660566314048232	21.418537624316546	19.796246876715475	16.515167156264237	14.142021575428609	Station ID

Time Saving (Minutes)



Cumulative Time Savings
LU - Cumulative Walking Time Saving (minutes)	166.10538838674671	180.36184938787264	360.28017060140246	477.50567817326402	526.9140290317664	576.07962696540244	657.98853485804716	687.68543301432885	706.12200962758868	716.54850296121253	728.78490352474319	Tool - Cumulative Walking Time Saving (minutes)	246.45867933132072	460.24211927808011	532.99321343848203	600.09305459330869	627.33820895097688	652.28507919586514	673.94564550991288	695.36418313422905	715.16043001094533	731.67559716720962	745.81761874263759	Station ID	1	2	3	4	5	6	7	8	9	10	11	Station ID

Time Savings (Minutes)
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No of Stations % of Network

Total Number of LU stations in Zone 1

59 100%

Access to platforms is down

59 100%

Lift access Provided

11 19%

Accessibility lifts

6 10%

Escalators

34 58%


image3.emf
Model Name  Description  Author’s Comments  

Railplan Public  Transport  Assignment   Model  A public transport model that predicts the public  transport mode ( egg . rail, underground, bus) and route  that a person chooses to get to their destination, as  well as the associated crowding impacts. Such  changes  include new services or stations, alterations  to service frequencies or vehicle speeds, and  variations in population and employment.  This is a localized model based on  the demand from LTS and is  focused  on   public transport. It has  the potential to route a  person  dependent on the accessibility  measures in place or to be  potentially placed.  

The London  Transportation  Studies Model   (LTS)  A model which uses Greater London Authority  population and employment Forecasting and other  inputs to predict the number of  trips to be made in  London in the future, where people travel to and from,  when they travel and which transport mode they use.  This is a more regional model and  is structured using the 4 stage  model. It however cannot route a  person dependent on the  accessibility measures in place or  to be potentially placed.  
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Tool  Desirable Criteria  Outcome  

User  Friendly  Is Widely  used and  accessed  A pplicable  to other  software  E asily  manipulated  and  exported  Licensing is  cheap  Processing  Capability  

Microsoft  Excel  Yes  –   some  training may  be required  to  supplement  Yes  –   it is  taught to  most  people in  school,  university  or college.  Yes  –   most  software  accept  Microsoft  Excel files.  Yes  –   most  users are   capable of  manipulating  excel data.  Yes  –   this  software is a  part of the  standard  Microsoft  package of  software.  Yes  –   Through  Excel  Macro’s or  by formula  function s .  This is the  preferred  software  system   for   the study .  

Microsoft  Access  Yes  –   some  training may  be required  to  supplement  No  –   it is  widely  accessible   but it not  widely  used.  Yes  –   most  software  accepted  Microsoft  Access  files  No  –   most  users are  capable of  manipulating  access data.  No  -   this  software is a  add ed   onto  the standard  Microso ft  package of  software.  Yes  –   Through  Access   Macro’s or  by formula  function s .  This is not  the  preferred  system   as  it not  widely  used.  

Railplan  No  –   it uses  specialist  Emme/Cube  software  requiring  extensive  training.  No  –   it is  not widely  used and  accessed.  No  –   it is  not  applicable  with other  software.  Yes  -   the  data can be  easily  manipulated  and exported.  No  –   it is  very  expensive to  purchase  accreditation  and  licensing.  Yes  –   it is  capable of  this  processing.  This is not  the  preferred  system   as  it is  expensive  and  requires  extensive  training.  

LTS  model  No  –   it uses  specialist  Emme/Cube  software  requiring  extensive  training.  No  –   it is  not widely  used and  accessed.  No  –   it is  not  applicable  with other  software.  Yes  -   the  data can be  easily  manipulated  and exported.  No  –   it is  very  expensive to  purchase  accreditation  and  licensing.  Yes  –   it is  capable of  this  processing.  This is not  the  preferred  system   as  it is  expensive  and  requires  extensive  training.  
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