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EXECUTIVE SUMMARY 
COMPARATIVE ANALYSIS 

CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) 

Network  

• If fully segregated, similar to CLR.  
• If not fully segregated, on roads with other traffic CAM exposed to 

congestion, with impact on speed and service reliability, 
reputation and ability to generate modal shift. 

 
  

• Segregated operation minimises collision risks. 
• Highly accessible, although potentially higher cost for one 

additional underground station. 
• Interfaces well with feeder services, Park & Ride, & heavy 

rail network. 

Technologies: 
Rubber vs Rails 

• CAM is “Bespoke and uncertain” – SDG Report 2018. 
• CAM vehicle legality uncertain, extending delivery time. 
• Approval not a given (e.g. tunnels), casting doubt on viability. 
• Road damage high by heavy vehicles at metro frequency. 

  • Standard technology, proven, highly sophisticated. 
• Billions invested in Light Rail Vehicle development. 
• Rails specifically address infrastructure wear problem. 

Tunnelling 

• Tunnel length doubles costs. 
• Uncertain whether CAM vehicle would be approved for operation 

within tunnels, placing delivery at risk. 
• Wider tunnels may be needed for unguided, driven vehicles. 

  
• Tunnel length minimised to essential needs. 
• Light rail proven deliverable for tunnel operations. 
• Tunnels comply with legal, safety and practical 

requirements. 

Safety 

• Optical guidance system failure in tunnel could be catastrophic 
and could impact whole system viability. 

• Busway safety lower than light rail systems. 
• Unproven. 

  • Very safe technology, proven over billions of miles.  
• Best safety record possible. Rails provide part of that safety 

in physical guidance. 

Environment & 
Human Health 

• Less energy efficient, more power needed, less sustainable. 
• Particulate pollution higher. Ecosystem / human health risks. 
• High volumes of waste tyres.   

• Most energy efficient, less power needed, highly 
sustainable. 

• Particulate pollution lowest possible. 
• Superior technical solution for environment / health. 

Costs 

• Lower capex to install segregated roadway. 
• Higher opex and maintenance of roadway / vehicles. 
• Higher risk – costs less predictable using new technologies. 
• Procurement from few providers; potentially held to ransom. 

  
• Higher capex for permanent rails. 
• Lower whole-life costs. 
• Low risk - costs predictable using proven technology. 
• Competitive, cost-effective marketplace. 

Financeability 

• Low investor confidence profile. 
• Bespoke and risky solution less attractive to investors who need 

confidence in dependable and predictable returns. 
• Lack of permanence on open roads without infrastructure, the 

same as bus services, creates uncertainty.  
• Investor confidence likely to be low for Land Value Uplift in areas 

without permanent investment in infrastructure. 

  
• High investor confidence profile. 
• Proven and deliverable solution that provides investors 

with confidence. 
• Permanent infrastructure provides investors with 

confidence in long-term commitments. 
• Investor confidence essential to raise funds and to generate 

revenue from Land Value Uplift.  

Delivery Risk 

• Higher risk, many aspects not proven - costs unpredictable. 
• Industry support not yet well established with few providers. 
• Special legal / planning provisions may be required depending on 

degree of segregation and tunnel operation.  
• Likely to fail at feasibility or design stage. 

  
• Vehicles known to meet legal & safety requirements. 
• Supported by well-established industry. 
• Proven technology, known deliverable today. 
• Deliverable via Transport & Works Order procedures. 
• Unlikely to fail at feasibility or design stage. 

 
1 2 3 4 5 
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
VERY STRONG / EXCELLENT 

 Very high potential contribution to GVA 

 Highly secure income source 

 Very strong alignment with / supported by stakeholders 

 Relatively straightforward to implement 

 Technically superior and proven 

 Very cost-effective 

 Likely to be deliverable on time / within budget 

 Known / predictable compliance with regulatory requirements / standards 

 Objections to scheme unlikely to be upheld / can be addressed. 


STRONG / GOOD 

 High potential contribution to GVA 

 Secure income source 

 Strong alignment with / supported by stakeholders 

 Practicable to implement 

 Technically sound and proven 

 Cost-effective 

 Usually deliverable on time / within budget 

 Low risk of failure to comply with regulatory requirements / standards 

 Objections to scheme unlikely to be upheld / can be addressed. 


REASONABLE 

 Reasonable potential contribution to GVA 

 Generally stable income source 

 Reasonable alignment with stakeholders with reservations 

 Technically adequate although (non-critical) aspects of technology unknown 

 Some risk to cost-effectiveness 

 Some challenges to implementation 

 Some risk of failure to comply with regulatory (non-critical) requirements / standards 

 Some risks to delivery on time / within budget 


WEAK / RISKY 

 Low potential contribution to GVA 

 Unpredictable income source and / or exposure to market fluctuations 

 Weak alignment with / unappealing to stakeholders 

 Difficult to implement / limited track record / relatively untested 

 Technically inferior / some key aspects of technology unknown 

 Weak / poorly known cost-effectiveness 

 Moderate risk whether deliverable on time / within budget  

 Moderate risk of failure to comply with regulatory requirements / standards   

 Moderate risk of objections being upheld, with impacts on cost, programme or deliverability.   


VERY WEAK / VERY RISKY 

 Very low potential contribution to GVA 

 Very unpredictable income and significant exposure to market fluctuations 

 Very weak alignment with / unacceptable to stakeholders 

 Very difficult to implement and/or untried or untested 

 Technically poor / critical aspects of technology unknown 

 Very poor / unknown cost-effectiveness 

 Unlikely to be deliverable on time / within budget  

 Significant risk of pollution / environmental damage 

 Significant risk of failure to comply with regulatory requirements / standards 

 Significant risk of issues that affect funding delivery or investment confidence 

 Significant risk of objections being upheld, with impacts on cost, programme or deliverability 

 Issues likely to result in excessive costs / time to address, making scheme non-viable. 
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Scheme profiles – key characteristics 
SCHEME PROFILES 

Characteristic Cambridgeshire Autonomous Metro (CAM) Cost (£m) Cambridgeshire Light Rail (CLR) Cost (£m) 

Mode Bus on tarmac or concrete road Light rail vehicle on rails 

Power 
Electric batteries. Recharging at termini. Charging 
infrastructure. OLE / ground power supply options  
not currently available. 

Electric Overhead Line Equipment (OLE), or option for Electric 
ground supply, or batteries with charging infrastructure. 

Guidance Optical laser / image processing technology 
(proposed, not currently proven in UK) Physical steel rails. 

Network length1 ~142 km (including tunnels and busway to 
Huntingdon / Alconbury). 4500 ~142 km (including  tunnels and converting busway to 

Huntingdon / Alconbury) 4500 

Tunnel length2 ~12 km 1340 ~6.5 k 726 

Segregation 
Core network fully segregated.   
Regional routes fully segregated (£1610 m),  
Regional routes not fully segregated (£800 m). 

2890 
1610 
800 

Fully segregated >95% of network 

Service frequency ~5 mins at peak within city, not specified beyond city 
so assumed 15 mins (similar to Nottingham) ~5 mins within city, ~15 mins beyond city. 

Max speed 88 kph (55 mph) 100 kph (60 mph) 

Autonomy Driver required. Autonomous operation proposed 
but delivery date unknown. Autonomous operation available now. Driver optional. 

Number of vehicles 79 (@ ~£1 m ea) 80 34 (@ ~£2.5 m ea) for 5-min city headway; 52 vehicles for 3-
min city headway. 85 

Vehicle capacity 100 – 300 150 – 300 

Vehicle longevity 15 years (estimated) 20 years (proven) 

Vehicle length / width 12 – 31 m / 2.4 – 2.7 m 18 – 37 m / 2.4 – 2.7 m 

Vehicle weight 18 – 513 tonnes  18 – 50 tonnes dependent on length 

City stops 11 31 

Underground stations x2 (City centre, Cambridge Rail Station) 490 x3 (eg. City Centre, Parkers Piece, West Road) 735 

Depots x1 40 x1 40 

Operating costs £3.30 to £4.00 per vehicle kilometre (estimate) 25 – 30 pa £5.00 to £6.00 per vehicle kilometre4 (proven) 38 – 50 pa 

1. CAM cost from Steer 2019. CLR cost based on estimate of £30 m per km for new line. This is 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. Tunnel costs based on Steer 2019. 
3. Based on fully loaded  51 tonnes CRRC vehicle of 31.6 m. 
4. Based on Metrolink & other operational lines analysed by P. Cushing 2019.  NB: DLR & Metrolink operate at profit, Nottingham NET breaks even. Revenue-earning capacity also needs to be taken into account. 



Scheme profiles – network maps 
SCHEME PROFILES 

Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) 

CITY 

REGION 
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NETWORK 
COMPARATIVE ANALYSIS 

CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) Ref. 

Segregation 

• If fully segregated similar to CLR.   
 • Fully or mainly segregated across full network. 

• Some of network may be unsegregated using normal road 
network (unproven). Where unsegregated, benefits lost.  

Stop Accessibility • Network accessibility poor in city  
• Only one stop in city centre, one at central rail station.   • Accessibility better with greater density of city stops, 

achieved by more surface level operation 
• More than 3 underground stations may not be affordable. 

Service Reliability 

• If fully segregated similar to CLR, but unproven (eg. road 
maintenance issues, operation in tunnels).  

 
• Speed and reliability guaranteed and 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 service reliability with consequent impact on 
reputation / capacity for modal shift. 

• Breakdown recovery by another vehicle on batteries difficult 
 

Longevity & 
Permanence 

• If fully segregated similar to CLR.  
 

• 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, which can use road 
network. 

• CAM may be more flexible if vehicle can operate on normal 
roads, although practicalities are uncertain.  

• Needs an approved guidance system (especially for tunnels) 
• CGB evidence shows few routes extend beyond the busway, and 

routes on rural roads are unlikely to be cost-effective. 
• Claimed flexibility unlikely to be realised in reality. 

  
• 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 still immature. 

  
• Most efficient power usage; lower exposure to  risk of 

power capacity constraints but risk of network-level power 
failures without back-up technology (eg. battery) 

• Lower whole scheme lifetime costs. 
• Options for OLE, ground feed, or battery systems. 
• Power delivery via OLE more efficient, but visual intrusion. 

1 2 3 4 5 

 



TECHNOLOGIES: RUBBER vs RAILS 
COMPARATIVE ANALYSIS 

CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) Ref. 

Maintenance 

• Road wear: proportional to the fourth power of the 
axle weight. CAM 18-51 tonnes: wear similar to HGV. 

• Heavy vehicles at ‘Metro’ frequencies exacerbate wear. 
• Repetitive tracking on single path (e.g. optical 

guideway) will exacerbate wear (e.g. in Caen, problems 
plagued operation of rubber-tyred trams, with 
ballooning road maintenance costs and unreliability 
leading to system replacement by light rail). 

• Road maintenance costs will be significant; Steer 2019 
state “surface infrastructure” maintenance included 
although unclear whether full road maintenance is 
included in operating costs.  

• Cambridge Guided Busway: significant maintenance 
needed after 8 y, despite  theoretical 20 y lifetime. 

• All maintenance costs need to be accounted for in the 
whole-life cost appraisal of CAM (and all forms of bus). 

  

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

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

• Rails specifically address road wear problem. 
• Rail maintenance is required but comparatively lower. 
• 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 uncertain and delivery time 
unknown.   • Autonomous operation deliverable today. 

Friction / efficiency 
• High tyre friction; low energy efficiency. 
• Higher friction generates additional heat, adding to 

ventilation costs in tunnels.   
• 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. 

• significantly less energy will be required to run light rail vehicles 
than CAM 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 / 
maintenance over time, leading to deterioration in 
quality; impact on passenger satisfaction unknown.   • High ride quality proven and consistent over lifetime of rail light 

rail vehicle with appropriate maintenance. 

1, 15, 
16, 17, 

18 

1 2 3 4 5 

 



TUNNELLING 
COMPARATIVE ANALYSIS 

CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) Ref. 

Tunnel 
Configuration 

• Tunnel configuration: one central tunnel that splits in 
two at both ends, with 4 portals. 

• Tunnel length ~ 12 km. 
• Similar tunnel diameter assumed, although uncertain. 
• Twin bore tunnel design. 

  
• CLR & CAM tunnel configurations can potentially be 

similar 
• Current CLR tunnel configuration: two tunnels that join 

at one end, with 3 portals  
• Current CLR tunnel length ~ 6.5 km. 
• Tunnels of a size that are legal and safe. Prelim 

indicative size is 4.8 – 5.2 m in diameter.  

8, 9 

Capacity • Tunnel capacity future-proofed.   • Tunnel capacity future-proofed. 

Safety 

• CAM safety: autonomous, driverless, optical / laser 
guided – unproven and risks unknown. 

• Extremely high risk to network viability if CAM guidance 
systems fail in tunnel (e.g. crash) at speed with lack of 
physical guidance. 

• Lack of physical vehicle guidance may necessitate wider 
tunnel to meet safety tolerance requirements. 

• In-tunnel 800 mm wide along-track accessway assumed 
required, influencing tunnel diameter requirements. 

  

• Safety case well proven (e.g. DLR), including with 
autonomous operation. 

• Very low risk – rails provide physical guidance, proven 
safe over millions of miles. 

• Light rail one of the safest forms of public transport. 
Fifteen times safer than buses, and 24 times safer than 
cars. 

• In-tunnel 800 mm wide along-track accessway assumed 
required, influencing tunnel diameter requirements. 

Tunnel operations 

• Particulate pollution exacerbated in confined tunnel 
spaces – likely to exceed Health & Safety regulations 
without significant mitigation. 

• Additional costs for ventilation / filtration systems need 
to be built into capital and operational cost projections. 

• Dispersal / disposal of contaminated air at surface also 
needs to be addressed.  

• Need for escape routes. 

  
• Low particulate emissions and zero engine emissions 

make light rail better suited to use inside confined space 
of tunnels. 

• Twin bore tunnel design would have cross passage 
linkages and comply with legal, safety and practical 
requirements. 

• Need for escape routes, but assumes shorter tunnel 
length. 

1 2 3 4 5 

 



ENVIRONMENT, SAFETY & HUMAN HEALTH 
COMPARATIVE ANALYSIS 1 2 3 4 5 

 
CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) Ref. 

Energy Efficiency 

• Double to triple energy requirements (assumed equivalent of 
articulated bus). 

• Regenerative braking transfers energy back to power plant. 
• Battery will wear out/lose capacity over time. 

  
• Energy consumption accounts for large proportion of operational costs, 

so low energy requirement is a significant on-going cost saving. 
• Regenerative braking transfers energy back to power plant. 
• Rail is most energy efficient form of mass transit. 

2 

Emissions & 
Particulate 
Pollution 

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

important as tail pipe emissions but often ignored. 
• Microplastics from tyres discharged into ecosystems. 

  
• Zero electric motor emissions at point of operation. 
• Generates particulate pollution from rail / wheel / brake wear. 
• Lower levels of fine particulates. 
• Better 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 environmental issue. 
• Raw materials for batteries come from non-renewable sources. 

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

from sustainable, renewable sources. 
• Vehicles have a longer life, more sustainable use of materials / embodied 

energy. 

Noise • Electric vehicles low noise, although rubber tyre roar at speed 
• Improvement on diesel buses   

• Electric vehicles low noise, although rail screech in some places if not 
well-maintained 

• Improvement on diesel buses 

Carbon Footprint 

• If segregated, works and guideways may result in more 
construction carbon. 

• Tunnel length ~ doubles tunnel construction carbon.   • Rails may elevate construction carbon cf roadway structures. 

12 • Modal shift offsets construction carbon and carbon from 
energy consumed. Modal shift less certain than CLR. 

• 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 than CAM. 
• Lower operational carbon owing to higher energy efficiency, depending 

on power sources. 

Collision Risk 

• If fully segregated similar to CLR, although busway safety has 
been lower than light rail systems.  

 
• Segregated operation minimises collision risks  
• Risks of injury / death extremely low – one of the safest forms of 

transport that exists. 
• Operational speed, reliability, revenue and reputation all maintained at 

high levels. 
• Potential collision costs minimised using segregated routes. 

 
 

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

road space are a significant operational cost.”  
• Elevated risks of injury / death 
• impact on operational speed, reliability, revenue & reputation. 

 
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 operation adopted 

(hybrid approach could minimise visual intrusion in sensitive areas). 



COSTS 
CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) Ref. 

Overall cost & risk 

• £3.7 bn for partially segregated network. 
• 4.5 bn for fully segregated network. 
• Relatively uncertain technology. 
• Elevated technical risks. 
• Elevated cost overrun risks. 
• Fewer benefits for similar investment. 

  • £3.5 – 4.5 bn for full network. 
• Proven deliverable, lower financial risk. 
• Greater benefits for similar investment. 

9, 15, 16, 
17, 18 

Tunnel cost & risk 
• £1.34 bn for 12 km of tunnels & 4 portals. 
• If wider tunnel required for vehicle with no physical 

guidance, tunnel costs could rise significantly.   
• £726 m for 6.5 km of tunnels & 3 or 4 portals (estimate based 

on Ref. 9) 
• Tunnel length minimised to reduce costs. 
• Tunnel size and costs more predictable / lower risk 

9 

Underground 
station cost 

• £245 m per station (estimate from Ref. 9) 
• 2 stations proposed.   • £245 m per station. 

• 3 stations proposed to improve network accessibility. 9 

Segregated way 
costs 

• Capital investment lower if operating on normal roads.   
 • Initial capital investment in steel track higher. 

• Whole life costs more favourable (see below). 
• Capital investment significant for segregated roads.  

Vehicle costs 
• £1 m per vehicle, although this cost uncertain for fully 

articulated version with rail-type bogies. 
• Shorter quoted vehicle life.   • ~£2.5 m per vehicle (Metrolink purchase cost, 2017) 

• Proven long vehicle life. 9 

Operational costs 

• Uncertain as few systems in operation. 
• Operational road maintenance costs may be high. 
• More power needed to deliver service, escalating 

operational costs. 
• Replacement tyres elevate operational costs. 
• Higher ventilation costs in tunnels to dissipate heat and 

particulates from rubber tyres. 
• Autonomous operation not currently deliverable, 

necessitating drivers and increased staff costs. 

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

waste tyres, high durability of permanent way, lower 
ventilation costs in tunnels). 

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

 
1 2 3 4 5 COMPARATIVE ANALYSIS 



FINANCEABILITY & DELIVERABILITY 
CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) Ref. 

Investor confidence • Bespoke, uncertain, higher risk. 
• Lower investor confidence.   • Proven modern technology & systems = lower risk. 

• Higher investor confidence. 

Operational 
Revenue 

• There is likely to be modal shift from other modes as 
well as additional trip generation 

• Risk CAM may be extracting from other bus services   
• Likely to generate more farebox revenues than CAM as a light 

rail scheme is likely to generate greater modal shift toward it 
than a guided bus solution. 

• Similar to modal shift, a rail solution is likely to have a greater 
trip generative effect than a guided bus solution. 

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 

• Fewer stops but will improve connectivity of labour and 
buyers of goods and services to the Cambridge CBD 
driving up land prices and property values. 

• Appeal relatively uncertain, so land value uplift less 
predictable. 

  
• More stops - theory suggests that competition between house 

buyers will create a pattern of a gradient in land values close to 
each transit access point. 

• Permanence of CLR will attract housebuilders, investors and 
buyers alike. 

11, 19 

Legal Approvals 

• If fully segregated similar to CLR, EXCEPT in tunnels 
where safety case uncertain and yet to be proven.  

 
• Light rail network deliverable via standard, well established 

Transport & Works Order procedures. 
• Tunnel operation likely to be straightforward in terms of legal 

/ safety approvals as already proven (e.g. DLR). 
• If unsegregated, CAM legally similar to articulated bus 

on public highways. 
• If approved, practical / successful operation on the 

Cambridgeshire road network is unknown. 
 

Deliverability 

• Unproven technology and unsubstantiated 
assumptions regarding permanent way; power supply; 
relative attraction to passengers; ability to secure 
consents, licensing and approvals;  

• Likely to fail at feasibility or design stage 

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

• Unlikely to fail at feasibility or design stage. 

 
1 2 3 4 5 COMPARATIVE ANALYSIS 



OVERALL SUMMARY 
COMPARATIVE ANALYSIS 

CONSIDERATION Cambridgeshire Autonomous Metro (CAM) Cambridgeshire Light Rail (CLR) 

Network  

• If fully segregated, similar to CLR.  
• If not fully segregated, on roads with other traffic CAM exposed to 

congestion, with impact on speed and service reliability, 
reputation and ability to generate modal shift. 

 
  

• Segregated operation minimises collision risks. 
• Highly accessible, although higher cost for one additional 

underground station. 
• Interfaces well with feeder services, Park & Ride, & heavy 

rail network. 

Technologies: 
Rubber vs Rails 

• CAM is “Bespoke and uncertain” – SDG Report 2018. 
• CAM vehicle legality uncertain, extending delivery time. 
• Approval not a given (e.g. tunnels), casting doubt on viability. 
• Road damage high by heavy vehicles at metro frequency. 

  • Standard technology, proven, highly sophisticated. 
• Billions invested in Light Rail Vehicle development. 
• Rails specifically address infrastructure wear problem. 

Tunnelling 

• Tunnel length doubles costs. 
• Uncertain whether CAM vehicle would be approved for operation 

within tunnels, placing delivery at risk. 
• Wider tunnels may be needed for unguided, driven vehicles 

  
• Tunnel length minimised to essential needs. 
• Light rail proven deliverable for tunnel operations. 
• Tunnels comply with legal, safety and practical 

requirements. 

Safety 
• Optical guidance system failure in tunnel could be catastrophic 

and could impact whole system viability. 
• Unproven.   • Very safe technology, proven over billions of miles.  

• Best safety record possible. Rails provide part of that safety 
in physical guidance. 

Environment & 
Human Health 

• Less energy efficient, more power needed, less sustainable. 
• Particulate pollution higher. Ecosystem / human health risks. 
• High volumes of waste tyres.   

• Most energy efficient, less power needed, highly 
sustainable. 

• Particulate pollution lowest possible. 
• Superior technical solution for environment / health. 

Costs 

• Lower capex to install segregated roadway. 
• Higher opex and maintenance of roadway / vehicles. 
• Higher risk – costs less predictable using new technologies. 
• Procurement from few providers; potentially held to ransom. 

  
• Higher capex for permanent rails. 
• Lower whole-life costs. 
• Low risk - costs predictable using proven technology. 
• Competitive, cost-effective marketplace. 

Financeability 

• Low investor confidence profile. 
• Bespoke and risky solution less attractive to investors who need 

confidence in dependable and predictable returns. 
• Lack of permanence on open roads without infrastructure, the 

same as bus services, creates uncertainty.  
• Investor confidence likely to be low for Land Value Uplift in areas 

without permanent investment in infrastructure. 

  
• High investor confidence profile. 
• Proven and deliverable solution that provides investors 

with confidence. 
• Permanent infrastructure provides investors with 

confidence in long-term commitments. 
• Investor confidence essential to raise funds and to generate 

revenue from Land Value Uplift.  

Delivery Risk 

• Higher risk, many aspects not proven - costs unpredictable. 
• Industry support not yet well established with few providers. 
• Special legal / planning provisions may be required depending on 

degree of segregation and tunnel operation.  
• Likely to fail at feasibility or design stage. 

  
• Vehicles known to meet legal & safety requirements. 
• Supported by well-established industry. 
• Proven technology, deliverable today. 
• Deliverable via Transport & Works Order procedures. 
• Unlikely to fail at feasibility or design stage. 

 
1 2 3 4 5 
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https://www.london.gov.uk/sites/default/files/land_value_capture_report_annexes_transport_for_london.pdf
https://www.london.gov.uk/sites/default/files/land_value_capture_report_annexes_transport_for_london.pdf
https://www.eea.europa.eu/data-and-maps/daviz/specific-co2-emissions-per-passenger-3
https://www.eea.europa.eu/data-and-maps/daviz/specific-co2-emissions-per-passenger-3
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