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The Science Transit, a key component in the development of the Knowledge Arc, is presented largely as a topic for R&D. The obvious use of the existing rail corridor between key sites at Bicester, Oxford, Culham, Didcot, Milton Park, Grove, and possible extensions is completely neglected, despite representations from Oxford University that travel between these sites is already a major concern for those working in institutions at those locations, and at Harwell in particular.
The Strategy emphasises the challenges associated with the development of the Knowledge Spine, and defines the Science Transit as a response to them in a series of projects which

· Promote innovation

· Encourage intelligent mobility

· Make key infrastructure improvements to improve connections

· Enhance routes including new public transport routes and improved service frequencies on existing routes. 
The strategies have 5 strategic objectives, aiming to 
· unlock intelligent mobility

· accelerate local growth through innovative R&D

· improve connectivity between places where people live, work and spend their leisure time, ensuring all aspects of the door-to-door journey are fast reliable, seamless, and affordable

· integrate transport and land-use planning to improve non-car-based mobility

· deepen public and private sector partnership....to fund, develop and implement new and improved transport systems

The last three objectives should be part of all aspects of LTP4.
A strong case is made for investing in Oxfordshire, with a predicted annual output of £15.5bn. Data for 2011 show that travel into Oxford is predominantly by car, with 15% by bus and 10% by bike and train. The polycentric employment and housing sites have traditionally resulted in high private car use due to difficulties in providing commercially viable public transport. Sections 2.20-2.23 highlight the congestion on major roads in the area. However, the main emphasis in this section is on developing intelligent mobility.
Section 3: Vision and Objectives

The vision is concentrated on (para 3.3)  

· exploiting new and emerging technologies that improve the environmental efficiency and sustainability of conventional transport systems

· ticketless and cashless payment systems to enable seamless interchange across travel modes in the region

· new and innovative use of data collected from local transport networks and vehicles in real time

· new modes of travel e.g. autonomous vehicles

· partnerships to improve timetable coordination, service frequencies and existing interchange and cycling infrastructure

These will be used to achieve the 5 strategic objectives. There is no mention of improving journey times – it appears to be assumed that the vision above will be adequate to provide a better service without new infrastructure. 
Objective 1: embracing technology. Section 3.8 indicates that, since such techniques are “emerging” there is no guarantee that they will produce the desired result, though it would seem that the systems in the second and the partnerships in the fifth bullet points exist already elsewhere.
Objective 2: accelerate local growth through innovative R&D. This seems a strange objective for a programme that is supposed to be about travel and journeys.
Objective 3: improve connectivity. Mobility will be user-focussed and seamless with coordinated transfer at Science Transit Hubs Interchanges between modes to minimise delays, and cashless payment and ticketless travel. Para 3.14 mentions tangible improvements to routes and the construction of new mass rapid transit capacity. However, the target date is 2031/2035, and it should be possible to improve modal transfer at interchanges long before that date.
Objective 4: integrate transport and land-use planning. This is largely a wish. It refers to NPPF as supporting locating major developments where the need to travel can be minimised; however, NPPF also only advises against “sustainable development” if negative impacts on traffic are “severe”.
Objective 5: deepen public and private sector partnerships. It is not clear who will lead and design the system, which aims to take until 2035 to deliver the majority of projects.

Section 4: approach to delivering Science Transit
The general approach for Science Transit is to establish an integrated mobility system that is very different to existing ways of providing public transport. However, “the Science Transit Strategy will evolve over the next 20 years” and “we don’t know what some of these technologies will be”, so it appears that this important system is to a large extent speculative, despite the existence of integrated mobility systems elsewhere in Europe.
We agree strongly that amongst the key features and principles of the future system “It must offer a rapid journey time, with seamless interchange, and serve desired origins and destinations”. The proposed key design features (smooth interchange, high quality services, an easy to use mobility system and joined up smart mobility information) would be expected of any modern transport system. The deficiencies of the existing networks are usefully listed in para 4.11, but it is depressing to read (ibidem) that “in practical delivery terms, Science Transit, alongside other related transport strategies, will bring these disparate transport networks components together over time” (our italics), and “we will” (only) “seek to address the …weaknesses”. Discussions with university representatives make it clear that the lack of good transport between R&D centres and university campuses is one of the most important current barriers that impedes collaboration on R&D and development of nascent businesses, as well as providing acceptable journey times between housing and such work centres. It is not clear whether the process proposed might merely be re-branding rather than the major development that is needed. In para 4.12 the aim should surely be to offer shorter journey times rather than just comparable journey times to those by car, which can currently be subject to unpredictable congestion. It is surprising that the existing strengths and weaknesses of different means of transport have not already been mapped against the key components of Science Transit (para 4.13), particularly in view of the staged diagram on p.23, so that the improvements or replacement systems that are needed can be proposed and evaluated.
Some of the actions proposed appear unnecessary: smarter fare collection systems (para 4.17) are already in use elsewhere, and surely could be adopted with minimum delay, and without the need for R&D (para 4.18). Most travellers are more concerned with easy interchange and provision of the service in the first place than “consistent branding”. What could be provided now at relatively low cost is the provision of all-service bus network maps (i.e. independent of operator or brand) including details of interchanges, at all stops. On-bus information including journey maps and journey progress, is already commonplace on the latest Brookes buses in Oxford and in many European city road and rail transport vehicles, whether or not part of a Rapid Transit System. However, merely providing information will not on its own give a high-quality service if components of on-the-ground (or –rail) systems are inadequate or do not exist, and this aspect appears to have been neglected. 
The problem of providing good transport for locations that do not offer commercially viable load factors for conventional public transport services is usefully addressed in paras 4.28-4.30. However, there should also be a role for overall planning of new developments so that they are large enough to attract their own public transport (and other) services, rather than as minor additions to small existing settlements. The suggested need for R&D in para 4.29 seems unnecessary when bike hire, car share, and car clubs already exist as developed technologies elsewhere, and could be applied to handling small demands. We therefore do not believe that “implementing many of these initiatives will be a long-term undertaking (our italics) that necessitates significant collaboration with industry and academic partners” (para 4.30). The development of intelligent, driverless, demand-responsive mobility services sounds like an interesting R&D project, but is unlikely to contribute to the solution of local mobility problems for many years. The section entitled “Embracing intelligent data-driven mobility” (paras 4.31-4.37) gives a good idea of what such a research project might include. Apart from noting that all journeys are “end-to-end” in at least one sense, it would seem useful to include “Defined alternatives to major routes” under “Resilience”.
The section on “Delivering smooth interchange” is most welcome. In para 4.40, if access by cycle to local interchanges is considered important, provision of good cycle parking is essential, not optional, as suggested, and might be accompanied by cycle hire facilities, as in many European cities. In 4.41 connecting Strategic Interchanges to each other by rapid transit services is surely the essential basis for the proposed network, and should be implemented at an early stage, rather than, as is stated “over time”. In order to make such high-volume, rapid transit services as viable as possible, they need to serve as many “traffic generators” such as schools, hospitals, centres of employment and residence as possible, balancing this with the need to specify a route than can be served at a speed competitive with other modes of travel. It is disappointing that no attempt has yet been made to identify locations for interchanges (para 4.42). “productive interchange” (para 4.43) at rail station interchanges should surely be subsidiary to efficient interchange (as in the Netherlands). 
The choice of Bus Rapid Transit over other Rapid Transit systems such as trams or tram-trains in the table on p.30, is justified in para 4.50 on the grounds of lower costs and greater flexibility. However, the need for flexibility, also mentioned in paras 4.47 and 4.48, is surprising in that the main locations served, whether residential, work or social, are unlikely to change over decades. Indeed planning laws tend to emphasise development on existing “brown field” sites rather than new ones. The proven ability of light-rail-based systems to increase use of public transport should also be considered. Such systems typically cover their operating costs. The degree of segregation and priority from road traffic required would be similar for Bus or Rail Rapid Transit, as is effectively acknowledged in para 4.49. The “segregated active travel links” under {Premium/Super cycle routes & Walking) are not defined. In para 4.50 the question of partial segregation of Rapid Transit tracks might usefully be considered (e.g. sharing with cyclists, and possibly other buses if they do not serve bus stops along the tracks to maintain service speeds).
Section 5: Delivery Roadmap
The planned slow delivery of the Science Transit over a period of 20 years is surprising in view of the current existence and operation of many, if not all, of the key sites to be connected, and the need to provide key infrastructure in advance to reduce the likely adoption of the car as the default mode of travel by those who will be working or living at them. There is no mention of any Rapid Transit in the table on pp.34-35 up to 2030, with the planned appearance of high quality interchanges only in 2026. Most of the projects to be implemented are concerned with improvements of existing services on existing roads, branding and ticketing, and does not seem very different (Section 4) to existing services.

Section 6: Key Success Factors
This section is devoted entirely to policies which are considered necessary to support the Science Transit Strategy. It is surprising to find no key example journeys cited, with present journey times and projected (improved) times as Science Transit is implemented, which could be used as measures of success. These could also be compared with times using a car and other modes. Controlling the supply, pricing and location of car parking may play a role, but it will be the performance of the Science Transit that will determine its success.

As stated in para 6.7, it is important that Science Transit is embedded in future growth, development and urban design of the areas it serves, and indeed the system needs to be established before new sites are taken ito service. If possible, attempts should be made to capture increases in site values as a result of their proximity to Science Transit, and, contrary to para 6.9, this increase should be greater the closer to it. While future developments may reduce the demand for parking (para 6.10), apart from dedicated parking spaces, much of the land currently used for parking has been taken over from other uses such as thoroughfares and pavements, and so is not really available for more productive land use. It is important that there is a clear overall framework for which funding can be sought. This may prove more attractive to government and other authorities for funding than small projects that form part of the whole. 
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