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Supporting sustainable and enduring solutions for Cambridge transport 

Connecting the campuses 

36. The University of Cambridge and its colleges are pivotal to the success of the Cambridge 
Phenomenon. This is a rare and globally unique context that cannot be easily reproduced 
elsewhere. It should be celebrated and supported 

37. The success has driven the University expansion into three distinct and separated sites: 
West Cambridge Campus and Eddington, the City Campus, and the Biomedical Campus.  

38. Current transport links are now inadequate to support close interaction across these 
campuses and with the colleges. For the modern University of Cambridge, with its links to 
industry, there is a need to join up the campuses by effective and fast transport links, 
including to science and technology business clusters. 

39. Joining up the campuses with good transport links is needed to maintain and strengthen 
cross-disciplinary interactions and research that are fundamental to Cambridge success. 
We believe the GCP City Access Strategy will not be adequate to meet these needs. 

40. There is also the need to create good links between the University and centres of 
business  activity, such as the Science Park, Babraham and Granta Park to name a few. 

Why light rail? 

41. Light rail is selected as the mode of choice for the mass transit backbone because it is 
proven to be more effective at driving modal shift than buses, and is more attractive as an 
alternative for car drivers. It is capable of delivering on the objectives of modal shift and 
on supporting the economy and growth coming forward in a way that buses cannot. 

42. Light rail is well established and technically supported, with billions of miles of safe 
operation world-wide. There has been massive investment in the technology already and 
there is a very competitive supplier market. There are also options to support tram-train. 

43. Light rail is environmentally superior with zero emissions at the street, including almost 
zero fine particulates (buses emit harmful fine particulates from tyre, road and brake 
wear) and no waste rubber tyres. Light rail eliminates these sources of pollution. 

44.  Light rail has a much lower overall lifetime carbon footprint than buses / busways. 

45. Light rail has superior capacity, which future-proofs the system for Cambridge growth 
and will be able to meet the future needs for modal shift in a rapidly-changing economy. 

46.  Light rail is fast, reliable, frequent, comfortable, and affordable – it has all the ingredients 
needed to make it a genuinely attractive public transport alternative. 

47. Modern light rail can operate driverless, extending hours and reducing costs. 

48. Light rail has limitations in flexibility and reach, and this is why there remains a need for 
close integration with bus services, as well as with active travel, and cars. Beyond the 
backbone of mass transit and train lines, buses offer more flexibility and reach for public 
transport. With well-designed stops, active travel and other modes can work closely with 
mass transit. This approach is proven as successful in hundreds of cities world-wide. 

49. The more limited flexibility of light rail may also be considered a benefit. It provides fixed 
and permanent infrastructure which is powerfully attractive to investment. This enables 
greater confidence in the local transport network, and thus locational decisions with 
greater value added.  
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Supporting sustainable and enduring solutions for Cambridge transport 

Is Cambridge too small? 

50. We show that many cities throughout Europe similar in size to Cambridge, and smaller, 
have successful light rail. It is clearly possible; the challenge is to change the UK narrative. 

51. In the context of Cambridge economic activity, its role in the UK economy, pressures of 
growth, the need for major behavioural change because of climate change (modal shift), 
the need for the right capacity to meet demand, outstanding heritage and environmental 
values that need protection, and the range of options for investment, we believe 
Cambridge is not too small. We need to plan for needs in the 2030s and beyond now. 

Costs and financing 

52. We project a budget of £1.4 - £1.8 bn to deliver the Isaac Newton Line and the Darwin 
Line in Phases One and Two over a period of 4 to 8 years, which is similar to the recent 
A14 road upgrade.  

53. The tunnel and underground station represents ~ one quarter of the proposed initial 
investment. It is important to deliver the tunnel early in the process so that significant 
benefits, and revenue, can start to be realised quickly. The tunnel could be built in less 
than a year based on the speed of tunneling achieved by Crossrail, so tunnel construction 
speeds should not be perceived as a major barrier. 

54. Given the light rail schemes proposed would wholly replace the current GCP busway 
plans, it is reasonable to assume that City Deal funds could be redeployed, which could 
provide an initial base of ~£400M in finance. 

55. It seems reasonable to assume a sizeable proportion of Devolution Deal funds for the 
Combined Authority could be allocated to the scheme. 

56. Our budget includes the link from Granta Park to Haverhill, which is an expensive 
component outside of the current City Deal scope. This represents ~£250M, which could 
be funded through an alternative mechanism such as the Restore Your Railways fund. 

57. This would leave ~ £1bn of additional funds to raise. While challenging, there are a range 
of finance mechanisms that could be deployed. These could include some or a 
combination of a Business Rates Supplement (as successfully employed for Crossrail), the 
new National Infrastructure Bank (loan or guarantee), Section 106, and bonds. Other 
mechanisms such as a Congestion Charge, Workplace Parking Levy, Land Value Capture 
could also be explored. Significant finance was raised for the Northern Line extension to 
Battersea using similar mechanisms. 

58. While the additional investment is a challenge, it is important to recognise that unless 
any investment achieves the objectives of the intervention it will fail to realise the 
benefits to the community. 

59. Under-investment runs a very real risk of failing to deliver on important priorities that are 
needed to transform transport in this region, specifically to address the twin challenges 
of growth and climate change. We believe the strategy put forward in this document 
would contribute substantially to improving our prospects of meeting those challenges.  

60. We hope the Combined Authority for Cambridgeshire and Peterborough will find our 
submission helpful, and that the arguments put forward will be found compelling and 
given serious consideration. We are keen to cooperate to create a better future. 
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Summary appraisal of light rail vs busways for Cambridgeshire 
         
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https://www.railfuture.org.uk/East+Anglia
https://www.cambridge-connect.uk/
https://uktram.org/
https://www.amey.co.uk/
https://ankura.com/
https://cms.law/en/gbr/
https://colasrail.co.uk/
https://www.cowi.com/
https://www.otbeng.com/
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Data source: Cambridgeshire County Council Research Group 
https://data.cambridgeshireinsight.org.uk/dataset/2018-based-population-and-dwelling-stock-
forecasts-cambridgeshire-and-peterborough 
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Development Houses % Houses Residents1 % Residents Jobs %Jobs 

Northstowe 9500 19 22800 19 3500 9 

Waterbeach Barracks 8500 17 20400 17 5800 14 

West Campus / Eddington 3000 6 7200 6 6800 17 

Cambridge Northern Fringe 2950 6 7080 6 3600 9 

Cambridge East 1700 3 4080 3 1000 2 

Cambridge Southern Fringe 4400 9 10560 9 10500 26 

Hinxton / Babraham / Granta Park 
 

0 
 

0 5200 13 

Bourn Airfield 3500 7 8400 7 
  Cambourne West 1500 3 3600 3 2800 7 

St Neots East 3700 7 8880 7 
  RAF Wyton 3750 7 9000 7 
  Alconbury Weald 5000 10 12000 10 
  Ely North 3000 6 7200 6 
  Cambridge City Centre1 

 
0 

 
0 1800 4 

 
50500 100 121200 100 41000 100 

Greater Cambridge City Deal website retrieved 03 Mar 2016 
   http://www.cambridgeshire.gov.uk/citydeal/info/2/transport/9/transport 

 
 
SUMMARY 
 

    

    

 
1. GCP information made no projection for city centre houses. 
2. Residents based on average number of occupants per house = 2.4 (UK average, Office of 

National Statistics). 
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Development Houses Residents % of Total  

Northstowe 6345 15228 13 

Waterbeach Barracks 5330 12792 11 

Cambridge Northeast 3900 9360 8 

Marleigh 1300 3120 3 

Cambridge East 2850 6840 6 

Darwin Green 2478 5947 5 

Eddington 3142 7541 6 

Clay Farm 151 362 0.4 

Bourn Airfield 2460 5904 5 

Cambourne West 2590 6216 5 

Cambourne 1950 4680 4 

Trumpington Meadows 302 725 1 

North of Cherry Hinton 1200 2880 2 

Worts Causeway 430 1032 1 

Great Shelford 100 240 0.3 

Sawston 418 1003 1 

Melbourne 140 336 0.4 

Total 35086 84206 
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http://www.babraham.co.uk/
http://cambridge-biomedical.com/
http://www.cambridgebusinesspark.co.uk/
http://www.cambridgeresearchpark.com/
http://www.cambridgesciencepark.co.uk/
http://www.cambridgeahead.co.uk/about-cambridge/the-business-ecosystem/capital-park.co.uk
http://www.chesterfordresearchpark.com/
http://www.grantapark.co.uk/
http://www.ideaspace.cam.ac.uk/
http://www.completelyscienceparks.co.uk/science-parks/scheme/Peterhouse-Technology-Park-Cambridge.html
http://www.cambridgeahead.co.uk/about-cambridge/the-business-ecosystem/stjohns.co.uk
http://www.westcambridge.co.uk/
http://www.visionparkcambridge.com/
http://www.wellcome.ac.uk/Funding/Biomedical-science/Funded-projects/Major-initiatives/Wellcome-Trust-Sanger-Institute/Wellcome-Trust-Genome-Campus/index.htm
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Carbone4 / Alstom 2016. Tramways or bus rapid transit: which is greener? A study of the lifecycle CO2 emissions of 
tramway & BRT systems. 
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 1

U-ground 
(km) 

O-ground 
(km) 

Total 
(km) 

Stops
2
 

U-ground 
£M

3
 

O-ground 
£M

4
 

Total £M 

Isaac Newton Line Phase 
One 

2.6 17 19.7 16 392 529 921 

Darwin Line Phase One  - 2.2 2.2 3 - 57 57 

Phase One subtotal 2.6 19.2 21.9 19 392 586 978 

Isaac Newton Line Phase 
Two 

- 11.7 11.7 4 - 295 295 

Darwin Line Phase Two - 6.5 6.5 5 - 165 165 

Phase Two subtotal - 18.2 18.2 9 - 460 460 

Newton Line +  
Darwin Line 

2.6 37.4 40.1 28 392 1046 1438 

1. Estimate includes lines, tunnel, 2x u-ground stations, surface stations, rolling stock, depot. 
2. Existing Cambridge Central and Cambridge North Rail Stations and proposed Cambridge South Rail Station are counted as stops. 
3. Underground costs based on £73.5 M/km and INCLUDES two underground stations @ £100M each. Published cost of underground 

Métropole Nice Côte D’Azur Line 2, Railway Gazette (Oct 2015) and estimated cost of 5 m diameter tunnel in Cambridge geology of 
£73.5M/km for bi-directional tunnel. 

4. Surface light rail cost of £20-30M /km B. Menzies (2015) quoted Cambridge News 03 Feb 2015. £25M/km used above. 

http://www.railwaygazette.com/news/news/europe/single-view/view/nice-selects-alstom-trams-for-line-2.html
http://www.cambridge-news.co.uk/Busway-report-Institute-Economic-Affairs-says-UK/story-25965258-detail/story.html
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Figure 17. Costs of light rail by network component. 
 

 

£852m £1500m
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Year 

Cambridge 
Working 
Residents 

Commuting 
WITHIN 

Cambridge /d 

Commuting 
OUT OF 

Cambridge /d 

Commuting 
INTO 

Cambridge /d 

Total INTO / 
OUT & 

WITHIN /d 

Commuter 
journeys To-
From = x2 /d 

2011 60 000 44 000 16 000 51 000 111 000 222 000 

2031 70 800 51 920 18 880 60 180 130 980 261 960 

 

Journeys Per 
day 

Journeys Per Year 
(M) 

Journeys Per Year 
(M) 

Revenue per year 
(£M) 

Year 
Total journeys 
commuters /d Total /y By Light Rail 20% 

(20% of commuter journeys  
by Light Rail, avg fare £2.00) 

2011 222 000 55.5  11.1 22.2 

2031 261 960 65.6 13.1 26.2 
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City Lines Stations Length (km) Popn Length / person (m) 
Reims 1 23 11.2 182,592 0.061 

Le Havre 2 23 13 172,074 0.075 

Saint-Étienne 3 38 11.7 172,023 0.068 

Grenoble 5 71 36 160,215 0.225 

Dijon 2 35 19 153,003 0.124 

Angers 1 25 12.3 150,125 0.082 

Cambridge (City) 2 24 40 154,050
2
 0.260 

Le Mans 2 35 18.9 144,244 0.131 

Clermont-Ferrand 1 34 15.9 141,463 0.112 

Brest 1 28 14.3 139,386 0.103 

Tours 1 29 15.5 134,803 0.115 

Besançon 2 31 14.5 116,952 0.124 

Orléans 2 49 29.3 114,375 0.256 

Mulhouse 3 29 16.2 112,063 0.145 

Rouen 1 31 15.1 110,755 0.136 

Caen 2 34 15.7 107,229 0.146 

Nancy 1 28 11.1 104,072 0.107 

Avignon 1 10 5.2 90,305 0.058 

Aubagne 1 7 2.8 45,303 0.062 

Valenciennes 2 48 33.8 42,851 0.789 
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 Cambridge Lausanne 
City population 125 000 (2011) 

154 050 (2031) 
125 759 (1991 opened) 
146 372 (Nov 2015) 

Regional population 350 000 (2031):  
South Cambs (commuter basin) 

309 000 (Mar 2015): Lausanne 
commuter basin. 

City area 40.7 km
2
 41.4 km

2
 

Regional area 901.63 km
2
 ? 

Modal share 8% (bus) 40% (includes metro & bus) 

Number of lines Two (Isaac Newton + Darwin) Two (M1, M2). New line in devlpmt. 

Number of stations 28 29  

System length 40 km 13.7 km 

Length underground ~2.6 km ~7.5 km 
Length dedicated alignment 92% segregated. Mainly segregated. 

Length on street Several street crossings at grade. Some street crossings at grade. 

Service frequency Every 5-10 min. 3 min central; 6 min elsewhere. 

Top / Average speed 80 / 33 km/h 60 km/h; Avg 20 km/h  (M2) 

Track gauge 1435 mm 1435 mm 

Catenary-free? As appropriate M1 No; M2 Yes 
Automatic  operation Yes (eg Docklands Light Railway) M1 No; M2 Yes 

Total cost Newton + Darwin  ~£1.5 bn  M2 £333M (2008)  

Cost per km £37.5M /km M2 £56.4M /km 

Passengers /year 13.1M (2031) 40M (2014) 

Operating revenue (annual) £26.2M – assumed 13.1M pax 
journeys @ £2.00 average fare. 

£100M – assumed 40M pax journeys 
@ £2.50 average fare. 

Typical fare ~£2 - £4 ~£4 peak 2h for two zones 
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Table 11. Summary appraisal of light rail vs busways for Cambridgeshire 
         



P a g e  | 39 

 

 

 

Cambourne to Cambridge – C2C 
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Addenbrookes to Granta Park – CSET 
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6.2 Opportunities for long-term gains – developing an integrated approach to 
improvements in rail and public transport in Cambridge 
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++ Fully segregated, practical & deliverable
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Indicative schematic of cutting on A428 at Madingley - view west. Typical cross section. Dimensions in metres (approx).
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Madingley dimensions - 15.0 m from pier to buttress edge, 6.25 m height from A428 road level to clearance under bridge.

Church Road dimensions - 16.0 m from pier to buttress edge, 8.0 m height from A428 road level to clearance under bridge.

A428 MMR O�ramp dimensions - 15.0 m from pier to buttress edge, 5.0 m height from A428 road level to clearance under bridge.

Buttress

Pier
Potential space for

bi-directional public 
transport co-alignment

Retaining
Wall

Retainment slope ~20°

6.0

7.3

Embankment



P a g e | 63 



P a g e  | 64 

 

 

LETTER OF COMMUNITY CONSENSUS  
FROM CAMBRIDGE PARISH COUNCILS, DISTRICT COUNCILLORS AND COMMUNITY GROUPS 

 

01 May 2019 

 
The Rt. Hon. Chris Grayling MP 
Secretary of State for Transport 
 
cc: The Rt. Hon. James Brokenshire MP, Secretary of State for Housing, Communities and Local 
Government 

 
Heidi Allen MP for South Cambridgeshire 
Daniel Zeichner MP for Cambridge 
Lucy Fraser MP for East Cambridgeshire 
James Palmer, Mayor, Cambridgeshire & Peterborough Combined Authority 
Councillor Bridget Smith, Leader of South Cambridgeshire District Council 
Councillor Lewis Herbert, Leader of Cambridge City Council 
Rachel Stopard, CEO Greater Cambridge Partnership 
Jim O’Sullivan, CEO Highways England 

 

Dear Secretary of State, 

Open Letter of Community Consensus on the need for all-ways connectivity at the Girton Interchange 
serving the M11, A428, A14 and A1307 at Cambridge. 

The Girton Interchange is a key strategic junction on the Cambridge regional road network, connecting 
the M11, A14, A428 and A1307. The junction is severely hampered by a lack of all-ways connectivity. 
Enabling full connectivity will provide faster and more efficient connections on the road network, help 
to alleviate some of the long-standing congestion problems in the region and facilitate regional 
transport links to support economic growth. Moreover, it will improve connections between new 
housing developments west of Cambridge, the M11 motorway and the rapidly growing biotechnology 
cluster south of Cambridge city. Longer-term, the junction is vital to proposed improvements to east-
west links. 

Purpose of this letter 

We are a group of Parish Councils and South Cambridgeshire District Councillors, representing over 
30,000 people living in communities in and near Cambridge, and selected community interest groups. 
We note the letter from the Greater Cambridge Partnership (GCP) to Highways England (19 Oct 2017) 
regarding the urgent need for all-ways connectivity at the Girton Interchange; we welcome the 
consensus among local governments, the Combined Authority for Cambridgeshire and Peterborough, 
the GCP, MPs and business groups to progress this scheme; and we warmly welcome the positive 
indications from Highways England for delivery in due course. 

We are concerned, however, that Highways England has not yet committed to include the Girton 
Interchange in the Road Investment Strategy (RIS-2) work period between 2020 and 2030, and that no 
clear plan has yet been articulated.  
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We write to express, in the strongest terms possible, our support for this development, which is long 
overdue, and to request that it be given urgent priority.  

 

Requests for urgent action 

1. We request that work on improvements to the Girton Interchange to enable all-ways connectivity 
be accelerated and given urgent priority as part of the strategic transport improvements needed in 
this region.  

2. We request that the strategic importance of the Girton Interchange be fully recognised by ensuring 
it is integrated with any mass transit scheme taken forward to the west of Cambridge. 

3. We request that improvements help to reduce, and not exacerbate, the already detrimental 
impacts of traffic on the local road network and on the immediately surrounding communities. 

4. We request that present proposals to constrict the capacity of the A428 eastbound where it joins 
the A14 at the Girton Interchange, from the present two lanes down to one lane, be reconsidered 
in anticipation of future needs.  

5. We request that, where practicable, this work be integrated with on-going work on the A14 to 
make the most cost-effective use of resources and supporting works already mobilised.  

6. We request that funding be made available and that all stakeholders work together to give their 
full commitment, with the aim of delivering these improvements by 2023 at the latest.   

The letter from the GCP and MPs and the response from Highways England are encouraging, and we are 
pleased that support is broad and analysis is underway. However, we note that these improvements 
have been called for by the community for more than twenty years, with little action to date. Much as 
we welcome the ongoing work of Highways England, there is currently no commitment to a timetable 
for completion of the improvements at the Girton Interchange. We believe the time for clear, 
unambiguous action has arrived, and a plan and timetable for delivery of this essential infrastructure is 
urgently needed. 

In summary, all-ways interconnections at this critical junction are in the local, regional and wider 
national strategic interest and are in need of urgent action by all relevant parties. 

If it would be helpful, we would be pleased to meet you or your officials to provide more information on 
the views of the community on the scheme.  

We look forward to hearing from you. 

 

Coalition of Parish Councils 

 

Steve Jones 
Chair 

Cambridge Connect 

 

Dr Colin Harris 
Director 
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Parish Councils, District Councillors and Community groups expressing 
support for this letter 

The Coalition of Parish Councils comprising Arrington, Barton, Bourn, Boxworth, Caldecote, Caxton, 
Comberton, Connington, Coton, Croxton, Dry Drayton, Elsworth, Eltisley, Eversden, Grantchester, 
Hardwick, Knapwell, Longstowe, Madingley, and Toft parish councils. 

Girton Parish Council and South Trumpington Parish Council, which are not members of the Coalition, 
also have endorsed the letter. Cambourne Town Council has also long-expressed support for all-ways 
connectivity at the Girton Interchange. 

South Cambridgeshire District Councillors: 

 Cllr Ian Sollom (Harston & Comberton) (the Parishes of Barton, Comberton, Coton, Grantchester, 
Harlton, Harston, Haslingfield, Hauxton and South Trumpington) 

 Cllr Philip Allen (Harston & Comberton) 

 Cllr Tony Mason (Harston & Comberton) 

 Cllr Grenville Chamberlain (Hardwick) (the Parishes of Hardwick and Toft) 

 Cllr Tumi Hawkins (Caldecote) (the Parishes of Bourn, Caldecote, Childerley, Kingston, Little 
Gransden and Longstowe) 

 Cllr Tom Bygott (Girton) (the Parishes of Dry Drayton, Girton and Madingley) 

 Cllr Dr Shrobona Bhattacharya – Cambourne 

 Cllr Ruth Betson – Cambourne 

Selected Community interest groups: 

 Cambridge Ahead 

 Cambridge Connect 

 Cambridge Past, Present & Future 

 Federation of Cambridge Residents Associations (FeCRA) 

 Smarter Cambridge Transport 
 

Background  

On 19 October 2017 an open letter was written from the Greater Cambridge Partnership to Jim 
O’Sullivan, Chief Executive of Highways England regarding the Roads Investment Strategy 2 (RIS2) – M11 
in Cambridgeshire. This letter noted a clear consensus within our region for the improvements to the 
Girton Interchange, as indicated by the broad representation in the letter of local government, the 
academic and business communities, and Members of Parliament for Cambridge City and South 
Cambridgeshire. 

Martin Fellows, Regional Director of Operations (East) Highways England, responded on 17 Nov 2017 
that the agency is assessing the strategic road network (SRN), including pressures on the M11 and the 
case for improvements at Girton Interchange, which will feed into RIS2. Following consultation, the 
Investment Plan for RIS2 will continue to be developed over 2018. In due course the Secretary of State 
for Transport will decide on priorities for RIS2, to be published in 2019. 

The Girton Interchange is a key strategic junction on the regional road network, which is severely 
hampered by a lack of all-ways connectivity. Enabling connectivity will provide faster and more efficient 
connections on the road network, help to alleviate some of the long-standing congestion problems in 
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the region, facilitate regional transport links and support economic growth. Moreover, it will improve 
connections between areas west of Cambridge, such as Cambourne, and the M11 motorway, and 
support the increasing population. Longer-term, the junction is vital to proposed improvements in East-
West links between Cambridge, Milton Keynes and Oxford, as recommended by the National 
Infrastructure Commission. 

We recognise that some villages lying in close proximity to the Girton Interchange are already 
significantly affected by noise and air pollution from the current road system. It is important therefore 
that improvements should help to reduce, and do not exacerbate, any impacts on local communities. 

 

Coalition of Parish Councils 

The Coalition of Parish Councils to the West of Cambridge was formed to provide a 
coordinated voice on planning issues.  

 

Cambridge Connect 

Cambridge Connect was formed in 2016 to promote enduring and sustainable transport for Cambridge, 
in particular a light rail metro with an underground in the historic city core. The Girton Interchange is 
considered a key node on the network, where the metro would link with important strategic highways. 
Cambridge Connect works closely with Railfuture, UK Tram and Rail Haverhill, amongst others.  
 
More information on Cambridge Connect is available at www.cambridge-connect.uk 
 
 

Address for Correspondence 
Dr Colin Harris 
Director 
Cambridge Connect 
12 Silverdale Avenue 
Coton, Cambridge CB23 7PP 
 
Email: colin.harris@cambridge-connect.uk 
Tel: 01954 212 847 

 

http://www.cambridge-connect.uk/
mailto:colin.harris@cambridge-connect.uk
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7.1 Practical feasibility, constraints and costs 
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Figure 3: Much of the former rail alignment remains as an elevated embankment suitable for reinstatement 

(Photo: C. Ross 2019). 
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Figure 4: Croydon Tramlink alignment immediately west of Beckenham Junction station. The light rail line is at far 

left, while the remaining three lines are heavy rail. (Image: Google Maps 2019). 

 

7.2 Improved connectivity and integration 
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7.3 Environmental benefits, landscape values and sustainability 
 

 

 

 

 

 

 

7.4 Opportunities for long-term gains – developing an integrated approach to 
improvements in rail and public transport at Cambridge Southeast 
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Light Rail GCP Busways 

Qualitative Comparison of the  

Greater Cambridge Partnership Busways and 

Cambridgeshire  Light Rail (CLR) 

20 November 2021 

Alternative Scheme Profiles: 



COMPARATIVE ANALYSIS 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) 

Network  

• Where fully segregated, flexibility similar to light rail. 
• Where not segregated, buses in congestion, impacting 

speed / reliability / reputation  
• Busway to Waterbeach not needed – use heavy rail 

connected to light rail within city. 
• Slow and congested within city. 

 
 
 

• Fully segregated – reliable, fast, minimal collision risk. 
• Network to Cambourne / Granta Park / Science Park similar. 
• Higher ability to generate modal shift (proven). 
• 40 km core network covers high demand areas. 
• Interchange with buses: integrated ticketing / timetabling.  
• Fast, frequent service connects with buses & heavy rail network. 

Rubber vs Rails 

• Standard diesel / hybrid bus; in time battery electric 
• Rubber- tyres produced from oil. 
• Buses = tyre / road pollution. Not suited to tunnel. 
• Buses at metro frequency = potholes. 

  
• Standard technology, proven, highly sophisticated. 
• Billions invested in Light Rail Vehicle development. 
• Rails address road pothole problems. Excellent in tunnel. 
• Rails inflexible, but permanent, encourages investment. 

Tunnels 

• No tunnel currently proposed. Cheaper. 
• Surface running – potential congestion. 
• City access more difficult if roads closed without a good 

alternative. 
  

• Short, simple tunnel  (2 portals) to meet essential needs. 
• Automatic light rail proven deliverable for tunnel operations. 
• Tunnel improves access speed, frequency, reliability, capacity. 

Safety 

• Busway / articulated bus safety lower than light rail. 
• Heavy buses at high frequencies impose on cyclists and 

pedestrians, reducing their safety, especially in city.   
• Very safe. Proven over billions of miles.  
• Best safety record possible.  Segregated way safer in city tunnel. 
• Rails add to safety by providing physical guidance. 

Environment & 

Health 

• Lower energy efficiency = less sustainable. 
• Higher particulate pollution from tyres = health risks. 
• High volume of waste rubber tyres. 
• Higher greenhouse gas emissions over scheme lifetime 

  
• Most energy efficient, less power needed, highly sustainable. 
• Lowest possible particulate pollution. 
• Superior technical solution for environment / health. 
• Lower greenhouse gas emissions over scheme lifetime. 

Costs 

• Lower capex to install segregated roadway. 
• Electric buses cheaper. 
• Bus lifetimes short – higher materials / carbon / energy. 
• Higher opex & high road maintenance costs. 

  
• Higher capex for permanent rails. 
• Light Rail Vehicles (LRVs) more expensive. 
• LRVs last longer – lower embodied materials / carbon / energy. 
• Lower whole-life costs. 

Financeability / 

Economic benefits 

• City Deal finance (£500 m) sufficient for several busways. 
• Lower investor confidence profile for bus scheme. 
• Bus schemes less attractive to investors. 
• Gross Value Added lower from bus schemes. 
• Lower gains in economic productivity. 

  

• Higher investment needed up front for light rail. 
• High investor confidence profile for light rail scheme. 
• Proven solution provides investors with confidence. 
• Permanent infrastructure provides investor confidence. 
• Gross Value Added higher from light rail scheme – more 

attractive, generates greater associated investment.  
• Higher gains in economic productivity. 

Delivery of 

benefits 

• Modal shift poor compared to light rail. 
• Bus mode share ~8% - need to shift to 25-30%. 
• Insufficient capacity to meet scale of growth / demands 

of climate change. Not future-proofed. 
• Buses unable to deliver change on scale required. 

  
• Strong modal shift, as evidenced in other cities with light rail. 
• Proven, dependable, reliable: deliverable today. 
• Attractive and able to deliver change at scale required. 
• Future-proofed capacity for growth / Climate Change. 

SUMMARY          
Poor Weak Average Good Excellent 
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Scheme profiles – key characteristics 

SCHEME PROFILES 

Characteristic GCP Busways Cost (£m) Cambridgeshire Light Rail (CLR) Cost (£m) 

Mode Bus with rubber tyres on tarmac or concrete road Light rail vehicle with steel wheels on rails 

Power 

Electric batteries. Recharging at termini / 
supercapacitors at stops. Charging infrastructure. 
OLE / ground power supply options  not currently 
available. Hydrogen potential. 

Electric Overhead Line Equipment (OLE), with options for 
Electric ground supply, or batteries charging at termini / 
supercapacitors at stops. Hydrogen potential. 

Guidance Driver steering on roads. Driverless automatic mode possible. Physical steel rails.  

Network length1 ~45 km (incl. busway to Waterbeach). (~£11 m/km) 500 ~40 km (including  tunnel) (~£25 m/km excl tunnel) ~1432 

Tunnel length None ~2.6 km (Phases 1 & 2) (one fifth of CAM) with 2 portals ~273 

Segregation Busways fully segregated.  City not segregated. Fully segregated >95% of network 

Service frequency 
Assumed ~5-10 mins at peak within city, beyond city 
~15 mins 

~5 mins within city, ~15 mins beyond city. 

Max speed 100 kph (60 mph) 100 kph (60 mph) 

Autonomy Driver required. Autonomous operation unknown. Automatic operation available today. Driver optional. 

Number of vehicles 200 (@ ~£400K ea) 80 40 (@ ~£2 m ea). 80 

Vehicle capacity 50 – 100 100 – 300. Capacity future-proofed. 

Vehicle longevity 10 – 12 years (estimated bus life) 25 years (proven) (e.g. DLR vehicle life up to ~30 yrs) 

Vehicle length / width 9 – 12 m / 2.2 – 2.7 m 18 – 37 m / 2.4 – 2.7 m 

Vehicle weight 7.5 – 13 tonnes dependent on length 16 – 20 tonnes dependent on length 

City stops Unknown 22 

Underground stations None x1 (City Centre) ~100 

Depots x2 (owing to number of buses required) ? x1 40 

Operating costs ~£4.00 per vehicle kilometre (estimate)2 30 pa ~£5.00 per vehicle kilometre3 40 pa 

1. Based on average UK scheme costs (excluding DLR; Ref  18) scaled to 2019 prices , multiplied by an optimism bias of 1.4. Half of this cost (£15 m per km) has been estimated for busway conversion since many 
costs will not be required (eg alignment, moving services, land purchases, etc.).  

2. Operating costs uncertain. Eg, road maintenance. is excluded for buses, while for light rail it is included. A true comparison is needed, taking into account road maintenance, which is significant. 
3. Based on Metrolink & others analysed by P. Cushing 2019.  NB: DLR & Metrolink operate at profit, Nottingham NET breaks even. Revenue-earning capacity needs to be taken into account. 



Scheme profiles – network maps 

SCHEME PROFILES 

GCP Busways Cambridgeshire Light Rail (CLR) 

CITY 

REGION 

Existing busway 

Proposed busway 

Heavy railway 
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NETWORK 

COMPARATIVE ANALYSIS 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) Ref. 

Segregation 

• If fully segregated similar to CLR.   
 

• Fully or mainly segregated across light rail network. 
• Segregated network similar to busways 
• Connecting bus services to remote destinations. • City unsegregated using road network. Where unsegregated, 

benefits lost. Potential to restrict or charge for car access, 
though remains uncertain & raises equity questions.  

Stop Accessibility • Network stops frequent and accessible.    • Accessibility good at surface, but constrained over 2.6 km 
tunnel length. 

Service Reliability 

• If fully segregated similar to CLR, but road maintenance issues.  
 

• Speed and reliability more reliable & predictable – high 
reputation. 

• Maintains high levels of customer satisfaction, which 
encourages modal shift. 

15, 16, 
17, 18 

• If unsegregated, exposed to congestion constraints, with impact 
on speed and reliability with impact on capacity for modal shift.  

Longevity & 

Permanence 

• If fully segregated similar to CLR.  
• Roads less durable than rails, require frequent maintenance.  

 
• Permanent track provides long term investor confidence 

that infrastructure will be enduring. 
• Locational investment decisions are based on permanence 

and confidence. 
• If unsegregated doubts about longevity / continuity of service – 

services can easily be withdrawn. 
• Locational investment decisions faced with greater uncertainty  

Network Topology & 

Flexibility 

• If fully segregated, same flexibility as CLR   • Permanent track less flexible than bus. 

• More flexible on normal roads. 
• CGB shows few routes extend beyond the busway, and routes 

on rural roads are unlikely to be cost-effective. 
• Flexibility unlikely to be realised in reality owing to economics. 

  
• Permanent  network backbone provides confidence 
• Feeder bus services/ Park & Ride links at stops can offer 

required flexibility in service over a wider area. 
• Track can be extended where / when needed as future 

demand becomes manifest (phased). 

Power Requirement 

• Higher power requirement to deliver similar service level; 
greater exposure to risk of power capacity constraints. 

• Higher costs over scheme lifetime. 
• Battery option only, and technology immature. 
• Hydrogen potential in future. 

  
• Most efficient power usage; lower risk of power capacity 

constraints, but risk of network-level failures. 
• Lower whole scheme lifetime costs. 
• Options for OLE, ground feed, battery or hydrogen (future). 
• Power delivery via OLE more efficient, but visual intrusion. 

         
Poor Weak Average Good Excellent 



RUBBER vs RAILS 

COMPARATIVE ANALYSIS 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) Ref. 

Maintenance 

• Road wear: proportional to the fourth power of axle 
weight. Wear exacerbated by high frequency. 

• Repetitive tracking on single path (e.g. optical 
guideway) exacerbates wear, with constant potholing 
(e.g. Caen rubber-tyred ‘guided buses’ beset by road 
maintenance problems – unreliability & high costs led 
to replacement by light rail). 

• Road maintenance costs; not clear whether road 
maintenance included in busway costings.  

• Cambridge Guided Busway: major maintenance needed 
after 8 y, despite  theoretical 40 y lifetime. 

• Maintenance costs need to be accounted for in the 
whole-life cost appraisal of buses. 

  

• Rail / trackbed transfers vehicle loads using well-understood 
engineering.  

• Rail engineering proven to be durable and effective over 
hundreds of years of experience. 

• Rails address the road wear problem. 
• Rail maintenance required but comparatively less. 
• Rail maintenance costs are accounted for in budgets and paid 

out of operational revenues. 
• Light rail is replacing busways where whole-life costs are taken 

into account. 

1 

Autonomous 

operation 
• Autonomous operation delivery unknown.   • Automatic operation deliverable today. Autonomous rail vehicles 

likely deliverable before road because of physical guidance. 

Friction / efficiency • High tyre friction; low energy efficiency.   
• Very low friction; most energy efficient. 
• Steel wheels on rails have ~15% of the rolling resistance of 

rubber tyred vehicles. 
2 

Power requirement 

• Significantly more power required to deliver an 
equivalent service level owing to substantially lower 
energy efficiency of rubber-tyred vehicles. 

• Higher power requirements inflates operational costs. 
  

• Light rail requires the lowest possible power to deliver the 
required service level because of its high efficiency. 

• Less energy required to run light rail vehicles than buses to 
deliver the same service level. 

2 

Resuspension of 

Particulates 

• Approx 27% of non-exhaust particulates are derived 
from resuspension of particles along route. 

• Large tyre > road contact surface increases particulate 
resuspension and recycles harmful pollutants into air. 

  • Lowest possible contact area of wheel to rail (size of 5p piece) – 
particulate resuspension lower. 

13 

Passenger 

experience 

• High ride quality claimed but road subject to wear / 
potholes over time, leading to deterioration in quality; 
impacts on passenger satisfaction with ride.   • High ride quality proven and consistent over lifetime of rail light 

rail vehicle with appropriate maintenance. 

1, 15, 
16, 17, 

18 

Flexibility 

• Flexibility to operate on normal roads using a standard 
bus. 

• More flexible in theory but unsuited to mass transit.   • Less flexible as light rail operates only on permanent track 
• Specialised system that delivers mass transit very well 

         
Poor Weak Average Good Excellent 



TUNNELS 

COMPARATIVE ANALYSIS 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) Ref. 

Tunnel 

Configuration 
• None, surface only.  

• One simple linear tunnel with two portals. 
• Tunnel length ~2.6 km (Phases 1 & 2). 
• Tunnels size to meet legal and safety requirements. 

Diameter twin-bore  ~4 -5 m OR single bore ~8 m. 
• Includes 800 mm side access way 
• Standard twin or single bore tunnel. 

8, 9 

Capacity 

• Operating at surface impacts other users such as 
pedestrians, cyclists, deliveries, etc. 

• Surface operation has capacity constraints for future.   • Tunnel capacity future-proofed. 

Safety 

• Elevated safety risks of large vehicles at surface for 
pedestrians / cyclists. 

• Cyclists, pedestrians and car drivers are regularly injured 
and some have been killed by buses on the Cambridge 
busways 

  
• Safety proven worldwide and UK (e.g. DLR). 
• Very low risk – rails provide physical guidance, proven safe. 
• In-tunnel 800 mm wide along-track accessway assumed. 

Tunnel operations • N/A  

• Low particulate emissions and zero engine emissions make 
light rail better suited to use inside confined tunnel space. 

• Lower heat venting needed without rubber tyres. 
• Twin bore tunnel would have cross passage linkages and 

comply with legal, safety and practical requirements. 
• Need for escape routes, but short tunnel length and simple 

configuration. 

Heritage / urban 

realm 

• Heavy transport infrastructure at surface negatively 
impacts on city heritage /urban realm by bus congestion. 

• Surface pollution increases with bus emissions from 
tailpipes, tyre and brake wear, degrading urban realm. 

  • Protects heritage / urban realm by placing heavy transport 
infrastructure underground. 

Tunnel cost • Zero   • Expensive, but benefits very high. 

         
Poor Weak Average Good Excellent 



ENVIRONMENT, SAFETY & HUMAN HEALTH 

COMPARATIVE ANALYSIS 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) Ref. 

Energy Efficiency 

• ~ Double the energy requirements. 
• Regenerative braking transfers energy back to power plant. 
• Battery will wear out / lose capacity over time.   

• Rail is most energy efficient form of mass transit. 
• Low energy requirement is significant cost saving: energy 

consumption accounts for large proportion of operational costs. 
• Regenerative braking transfers energy back to power plant. 

2 

Emissions & 

Particulate 

Pollution 

• Zero emissions from electric motor at point of operation. 
• Particulate pollution from tyre, road & brake wear. 
• Particulates elevated by heavy vehicles and tyre footprint. 
• Fine particulates harmful to human health –as important as 

tail pipe emissions. 
• Microplastics from tyres discharged into water / ecosystems. 

  
• Zero emissions  from electric motor at point of operation. 
• Low levels of particulate pollution from rail / wheel / brake wear. 
• Lower levels of fine particulates. 
• Best option for human health. 

3, 4, 5, 6, 
7, 13 

Waste & 

sustainability 

• Thousands of waste tyres, which may be recycled into other 
uses, including burning for fuel, though energy inefficient. 

• Battery waste disposal may be significant issue. 
• Raw materials for batteries are non-renewable. 

  
• Low waste. Durable. Steel recyclable. 
• If OLE used, no waste batteries, and power can be sourced from 

sustainable, renewable sources. 
• Longer vehicle life = more sustainable use of materials / embodied 

energy. 

Noise 
• Electric vehicles low noise – rubber tyre roar at speed. 
• Improvement on diesel buses.   • Electric vehicles low noise – rail screech if not well-maintained. 

• Improvement on diesel buses and on rubber-tyred vehicles. 

Carbon Footprint 

• If segregated, road & guideways may result in more 
construction carbon.   

• Rails may elevate construction carbon cf roadway structures. 
• Carbon-free steel is being manufactured today. 
• Low-carbon cement  could be considered for tunnel. 

12 
• Modal shift offsets construction carbon and carbon from 

energy consumed. Modal shift lower than light rail. 
• Higher operational carbon emissions owing to lower energy 

efficiency, depending on power sources. 
  

• Modal shift offsets construction carbon and carbon from energy 
consumed. Modal shift more certain. 

• Lower operational carbon owing to higher energy efficiency, 
depending on power sources. 

• Carbon footprint lower than BRT over scheme lifetime. 

Collision Risk 

• Busway safety lower than light rail. No physical guides.  
 

• Segregated operation minimises collision risk / lowers costs. 
• Accidents risks very low –  one of safest modes that exists. 
• Light rail one of the safest forms of public transport. 15x safer 

than buses, and 24x safer than cars. 
• Operational speed, reliability, revenue and reputation all 

maintained at high levels. 

 
 

10 
• Collision risk elevated on shared roads. “Collisions in shared 

road space are a significant operational cost.”  
• Elevated risks of injury / death on shared road spaces 
• Speed, reliability, revenue & reputation suffer from collisions. 

 
Visual Impact 

• Concrete / tarmac roadway including cuttings, and potential 
structures for guidance, signs etc.     

• OLE catenaries, if used, and tracks including cuttings. 
• Catenary not required if  ground feed or battery adopted (hybrid 

approach could minimise visual intrusion in sensitive areas). 

         
Poor Weak Average Good Excellent 



COSTS & ECONOMIC BENEFITS 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) Ref. 

Overall cost & risk 

• £500 m for partially segregated network. 
• Lower cost but unlikely to deliver modal shift required 

or economic benefits at the same level as light rail.   
• ~£1.3 – 1.7 bn for Phase 1 & 2 network. 
• Proven technology deliverable, low financial risk. 
• More costly, but greater benefits. 

9, 15, 16, 
17, 18 

Tunnel cost & risk 
• Zero cost, but risks lack of capacity, poor connectivity 

and impacts on urban realm, heritage and amenity.   
• ~£273 m for 2.6 km tunnel with 2 portals. 
• Simple short tunnel to reduce costs. 
• Tunnel size and costs predictable / low risk. 

9 

Underground 

station cost 
• Zero.   • ~£100 m per station. 

• 1 station proposed. 
9 

Segregated way 

costs 

• Capital investment lower for existing roads.   
 • Initial capital investment in steel track higher. 

• Whole life costs more favourable (see below). 

• Capital investment significant for segregated bus roads.  
Vehicle costs 

• ~£200K-£400K per electric bus. 
• Shorter quoted vehicle life.   • ~£2 m per vehicle (costs vary in competitive market) 

• Proven long vehicle life (e.g. DLR). 
9 

Operational costs 

• Operational road maintenance costs will be high. 
• More power needed to deliver service, escalating 

operational costs. 
• Replacement tyres elevate operational costs. 
• Autonomous operation not currently deliverable, 

necessitating drivers and increased staff costs. 

  
• Lower operational costs (eg. lower power requirements, no 

waste tyres, longer vehicle life, high durability of permanent 
way). 

• Automatic operation currently deliverable, which could reduce 
need for drivers and staff costs. 

Economic benefits 

• Lower Gross Value Added to economy. 
• Lower Benefit to Cost Ratio (BCR). 
• Lower efficiency (poor ridership levels). 
• Low economic productivity gains (less congestion with 

modestly improved public transport links) 

  
• Higher Gross Value Added to economy. 
• Higher Benefit to Cost Ratio (BCR). 
• Improved efficiency. 
• High economic productivity gains (higher modal shift & less 

congestion with great public transport links) 

COMPARATIVE ANALYSIS 

         
Poor Weak Average Good Excellent 



FINANCEABILITY, DELIVERABILITY 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) Ref. 

Investor confidence • City Deal finance in place.   
• Modern, standardised technologies, inter-operable 
• Proven modern technology = low risk. 
• Higher investor confidence. 
• City Deal finance re-purposed will build investor confidence. 

Operational 

Revenue 
• Buses unlikely to attract strong operational revenue.   

• Likely higher farebox revenues as light rail will generate greater 
modal shift than buses. 

• Rail greater “trip generative effect” than  guided bus. 
• Link with bus services at periphery to stimulate those services, 

not compete with them. 

15, 16, 
17, 18 

3rd Party Revenue 

Potential 
• Lower potential revenue with bus-based brand   • Higher potential revenue opportunities (vehicle advertising / 

station naming rights) from higher quality image. 

Land Value Capture • Appeal poor, so land value uplift poor.   • Permanence attractive for housebuilders, investors and buyers. 11, 19 

Legal Approvals 

• Approvals straightforward in principle. 
• In practice, strong community opposition and Public 

Inquiry challenges are likely.   
• Light rail network deliverable via standard, well established 

Transport & Works Act Order procedures. 
• Tunnel operation straightforward in terms of legal / safety 

approvals as already proven (e.g. DLR). 
• Strong community support likely. 

Deliverability 

• Proven technology. 
• Practicality of non-segregated way in city not clear – 

bus congestion. 
• Greater power needs raise questions about power 

supply availability and upgrades to support frequent 
electric bus services (assumes all buses are powered by 
rechargeable electric batteries). 

• Deliverable within available City Deal finance. 

  

• Proven technology; many recent precedents; clear process 
for consents; proven passenger attraction; etc. 

• Power supply upgrades may be needed. 
• More attractive to investors because of proven record with 

highly positive public reputation. 
• Raising finance still challenging, but City Deal could fund a 

significant proportion, leaving ~£1 bn to raise. 

COMPARATIVE ANALYSIS 

         
Poor Weak Average Good Excellent 



OVERALL SUMMARY 

COMPARATIVE ANALYSIS 

CONSIDERATION GCP Busways Cambridgeshire Light Rail (CLR) 

Network 

• Where fully segregated, flexibility similar to light rail. 
• Where not segregated, buses in congestion, impacting 

speed / reliability / reputation  
• Busway to Waterbeach not needed – use heavy rail 

connected to light rail within city. 
• Slow and congested within city. 

 
 
 

• Fully segregated – reliable, fast, minimal collision risk. 
• Network to Cambourne / Granta Park / Science Park similar. 
• Higher ability to generate modal shift (proven). 
• 40 km core network covers high demand areas. 
• Interchange with buses: integrated ticketing / timetabling.  
• Fast, frequent service connects with buses & heavy rail network. 

Rubber vs Rails 

• Standard diesel / hybrid bus; in time battery electric 
• Rubber- tyres produced from oil. 
• Buses = tyre / road pollution. Poor in tunnel. 
• Buses at metro frequency = potholes. 

  
• Standard technology, proven, highly sophisticated. 
• Billions invested in Light Rail Vehicle development. 
• Rails address road pothole problems. Excellent in tunnel. 
• Rails inflexible, but permanent, encourages investment. 

Tunnels 

• No tunnel currently proposed. Cheaper. 
• Surface running – potential congestion. 
• City access more difficult if roads closed without a good 

alternative. 
  

• Short, simple tunnel  (2 portals) to meet essential needs. 
• Automatic light rail proven deliverable for tunnel operations. 
• Tunnel improves access speed, frequency, reliability, capacity. 

Safety 

• Busway / articulated bus safety lower than light rail. 
• Heavy buses at high frequencies impose on cyclists and 

pedestrians, reducing their safety, especially in city.   
• Very safe. Proven over billions of miles.  
• Best safety record possible.  Segregated way safer in city tunnel. 
• Rails add to safety by providing physical guidance. 

Environment & 

Health 

• Lower energy efficiency = less sustainable. 
• Higher particulate pollution from tyres = health risks. 
• High volume of waste rubber tyres. 
• Higher greenhouse gas emissions over scheme lifetime 

  
• Most energy efficient, less power needed, highly sustainable. 
• Lowest possible particulate pollution. 
• Superior technical solution for environment / health. 
• Lower greenhouse gas emissions over scheme lifetime. 

Costs 

• Lower capex to install segregated roadway. 
• Electric buses cheaper. 
• Bus lifetimes short – higher materials / carbon / energy. 
• Higher opex & high road maintenance costs. 

  
• Higher capex for permanent rails. 
• Light Rail Vehicles (LRVs) more expensive. 
• LRVs last longer – lower embodied materials / carbon / energy. 
• Lower whole-life costs. 

Financeability / 

Economic benefits 

• City Deal finance (£500 m) sufficient for several busways. 
• Lower investor confidence profile for bus scheme. 
• Bus schemes less attractive to investors. 
• Gross Value Added lower from bus schemes. 
• Lower gains in economic productivity. 

  

• Higher investment needed up front for light rail. 
• High investor confidence profile for light rail scheme. 
• Proven solution provides investors with confidence. 
• Permanent infrastructure provides investor confidence. 
• Gross Value Added higher from light rail scheme – more 

attractive, generates greater associated investment.  
• Higher gains in economic productivity. 

Delivery Risk 

• Modal shift poor compared to light rail. 
• Bus mode share ~8% - need to shift to 25-30%. 
• Insufficient capacity to meet scale of growth / demands 

of climate change. Not future-proofed. 
• Buses unable to deliver change on scale required. 

  
• Strong modal shift, as evidenced in other cities with light rail. 
• Proven, dependable, reliable: deliverable today. 
• Attractive and able to deliver change at scale required. 
• Future-proofed capacity for growth / Climate Change. 

         
Poor Weak Average Good Excellent 
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