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1. INTRODUCTION 

1.1 Study Purpose and Background 

1.1.1 SYSTRA Ltd was commissioned by the Cambridgeshire and 
Peterborough Combined Authority (CPCA) in May 2018 to undertake 
a strategic review of bus service provision within the CPCA area. The 
study is intended to help explore opportunities for transformational 
change as well as for improving the service in short term (1-5 years), 
medium term (6-10 years), and long term (10+ years).  

1.1.2 The timing of this report means that a number of key transport 
documents are in the process of being prepared, such as the Local 
Transport Plan for the CPCA, ǘƘŜ D/tΩǎ ¢ǊŀƴǎǇƻrt Strategy, and a 
number of ŘŜǘŀƛƭŜŘ ǎǘǳŘƛŜǎ ƭƻƻƪƛƴƎ ŀǘ ŘŜƭƛǾŜǊƛƴƎ /ŀƳōǊƛŘƎŜΩǎ City 
Access package. As such, this Bus Review cannot, and does not, seek 
to present a single preferred solution for the network. It presents a 
range of options at a conceptual level which can help inform more 
detailed planning and design in the future through other studies. This 
is likely to include documents such as the future CPCA Bus Strategy, 
which will be developed as part of or in parallel with the Local 
Transport Plan.  

1.1.3 For a number of the options presented, examples have been used to 
illustrate the types of incidences where these could be applied. These 
examples should not preclude the development of alternative 
approaches during more detailed planning of the network in other 
studies.  

1.1.4 One of the key messages presented in this report is the need to 
consider different delivery models and funding ς this is highlighted by 
the step change that would be required in the delivery of the 

transport network if options such as those presented conceptually 
here were to be taken forward. 

1.2 Part 1 of the Study 

1.2.1 Previous work, doŎǳƳŜƴǘŜŘ ƛƴ ǘƘŜ ǎǘǳŘȅΩǎ tŀǊǘ м weport, looked in 
depth at the strengths, weaknesses, opportunities and challenges 
(SWOC) associated with bus-based public transport in Peterborough 
and Cambridgeshire. 

1.2.2 This is summarised in the diagram on the next page.  The work for 
Part 1 has formed the basis for a wide-ranging option generation 
exercise and sifting of potential options, until a coherent holistic set 
of potential interventions has emerged covering short, medium and 
long terms. 

1.2.3 The Learning Points from the SWOC analysis formed the starting 
point for developing options to ensure that buses play a viable role in 
supporting economic development in the CPCA area and delivering 
the very challenging levels of mode shift required. 

1.3 Structure of this Report 

1.3.1 This report provides a summary of the option development stage of 
the study.  

1.3.2 The remainder of this introduction summarises the SWOC analysis 
from the Part 1 report, describes the scale of the challenge, and 
considers some of the changes in society and technology that will 
impact on transport in the future.  

1.3.3 Section 2 of the report presents a range of conceptual interventions 
which highlight they types of actions which could be explored further 
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to tackle the challenges faced in the cities of Peterborough and 
Cambridge. 

1.3.4 Section 3 similarly presents conceptual interventions for further 
consideration in the context of rural and inter-urban bus services 
across the CPCA area.  

1.3.5 Section 4 summarises potential delivery models for delivering these 
types of these transport interventions, including some of the 
examples presented in Sections 2 and 3. This includes discussion of 
funding and the consideration of financial sustainability. 

1.3.6 Section 5 presents an indicative implementation and transition plan 
for how these types of transport could be implemented over time. 
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STRENGTHS 
Å Good geographical network coverage, including strong rail network 
Å Frequent services on many corridors, especially in cities 
Å 90% of bus network provided commercially 
Å Ongoing investment in the network - new technology, including RTPI, busway 
Å Park & Ride concept supported in Cambridge 
Å External funding for bus services 
Å Local environmental awareness 
Å Local commitment to active travel, especially cycling 
Å Active community transport sector 
Å Existing integration of school and rural transport 
Å Willingness to trial new approaches (e.g. Zume) 
Å Bus users generally positive about bus service experience 

OPPORTUNITIES 
Å Air quality providing imperative to change 
Å City deal funding, work place charging levy 
Å Harnessing value from economic development 
Å Political appetite for change 
Å Younger people driving less 
Å Limited use of busway services by 16-24s 
Å Integration with other modes (e.g. cycling) 
Å Emerging new technologies (information, delivery models) - chance to revamp the 

image 
Å Eliminating inconsistencies of delivery 
Å Behavioural change - especially at new developments 
Å New delivery approaches (e.g. commercial DRT) 
Å Not all services busy - capacity to carry more 
Å Reconnecting rural areas to modern public transport 
Å Reallocation of road space 
Å Depot modernisation and location 
Å Greater partnership and collaboration (Transport for Cambridgeshire and 

Peterborough) 

CHALLENGES 
Å Congestion 
Å PT keeping ahead of economic development 
Å Dispersal of growth 
Å Meeting ambitious mode shift targets 
Å Improving public perceptions of the bus 
Å Car and rail can be cheaper than bus, with parking charges providing the largest 

comparative cost disincentive for city centre access.  
Å Changing travel patterns, flexible working, online shopping, etc. - challenging by bus 
Å Long term political support over multiple electoral cycles 
Å Inadequate finance available - especially outside City Deal, also balance 

revenue/capital funding 
Å Labour shortages 
Å Operator uncertainty - legislation, regulations 
Å Pace (and cost) of technological change 
Å Engaging with MaaS providers 
Å Insufficient public-sector resources, especially staff 
Å Need to integrate short-term proposals with long-term aspirations (e.g. CAM) 
Å Relationships between stakeholders 
Å Providing infrastructure for electric vehicles 

WEAKNESSES 
Å Inconsistent service offer, in particular in rural areas - frequency, accessibility and 

journey time, times of day, information, etc. 
Å Inadequate coordination between services, especially Busway and P&R 
Å Unattractive journey times by bus, in particular in rural areas 
Å Crowding (on some peak services) 
Å Community transport provision inconsistent and restricted to users 
Å Some key travel desire lines not linked by direct bus - new developments not served 
Å Congestion and conflicting priorities for road space (cycling versus bus) 
Å Excessive supply of car parking 
Å Bus/rail integration poor 
Å Staff recruitment challenging 
Å Limited market research by commercial operators - limited appetite for innovation 
Å Limited competition amongst commercial operators 
Å Financial sustainability of existing commercial operations 
Å Inadequate public-sector funding 
Å Limited evening, Sunday services 
Å Complex public-sector delivery structure 
Å Inadequate multi-operator/multi-modal ticketing 
Å Costs of public transport to users too high 
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1.4 Scale of the Challenge 

1.4.1 In the area around Cambridge, the Greater Cambridge Partnership 
(GCP) has established an objective that1: 

άCity centre traffic in Cambridge should be reduced by 10% to 15% 
over 2011 levels.έ 

1.4.2 Because city centre traffic has continued to grow since 2011, GCP 
estimates that a 24% mode shift to sustainable travel is now required 
to achieve this objective. 

1.4.3 On top of this target based on existing economic activity, the Greater 
Cambridge area will continue to expand in terms of both residents 
and employment over the years to 2031, with GCP estimating that 
without a significantly adjusted mode share this would result in 
26,000 additional cars on the road network by that year2. 

1.4.4 Cambridge is not the only area which is growing.  Peterborough is one 
of the fastest growing cities in the UK (in fact ranked 4th fastest in 
2017), and it faces greater levels of deprivation than Cambridge.  We 
identified in our Part 1 report that an additional 20,000 homes are 
scheduled to be built in Peterborough by 2036.  Although pressures 
of congestion are not as pronounced in Peterborough as Cambridge, 
continued growth both within the city and the surrounding area will 
increase pressures on Peterborough in a similar manner to those of 
Cambridge, and will demand similar radical mode shift targets. For 
example, data published in the Strategic Economic Plan3 showed 

                                                           
1 GCP, Transport Strategy - Future Public Transport Requirements, July 2018 
2 ibid 
3 GCGP (now Business Board), Strategic Economic Plan, 2013 

travel demand growth expectations of 30% in Peterborough by 2031, 
and tŜǘŜǊōƻǊƻǳƎƘΩǎ Environment Capital Action Plan ƴƻǘŜǎ ǘƘŀǘ ƛǘΩǎ 
2020 growth plans mean 9% more journeys need to be by sustainable 
modes, with 90% of all journeys zero emission by 2050.4 

1.4.5 In addition, an ageing population is likely to increase the demand for 
public transport, with buses a vital part of the transport solution. 

1.4.6 The scale of the challenge faced by public transport in contributing to 
these radical mode shift targets requires a focus on significant 
interventions to produce a step change in public transport delivery, 
far beyond that which can be achieved through simple enhancements 
to existing bus service provision. 

1.4.7 This will need to be backed by step change in resourcing 
(predominantly staffing, but also specialist external support) and 
funding, in the form of both capital and revenue expenditure. 

Future Mode Share 

1.4.8 In our Part 1 report, we examined mode shares in each of the existing 
Cambridge and Peterborough Combined Authority (CPCA) districts.  
Figure 1 presents a summary of this data (more detail is available in 
the Part 1 report).  The analysis highlighted that: 

º Cycling is a very significant component of the mode share in 
Cambridge itself, for journey of up to 10km; 

º Peterborough has the highest bus mode share, followed by 
Cambridge; 

4 PCC, Environment Capital Action Plan, accessed at 
https://democracy.peterborough.gov.uk/documents/s25356/6.%20Appendix%20A%
20-%20Environment%20Capital%20Action%20Plan.pdf, accessed on 28/11/2018 
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º Bus mode share elsewhere in Cambridgeshire is comparatively 
low; and 

º In most districts, car mode share has been declining between 
2001 and 2011 (latest data available) with some modest growth 
in bus mode share in some (but not all) districts. 

 

Figure 1. Summary of Mode Shares, 2011 

0% 20% 40% 60% 80% 100%

Total

10-20km

0-10km

>20km

Total

10-20km

0-10km

>20km

Total

10-20km

0-10km

>20km

Total

10-20km

C
a

m
b
ri

d
g
e

E
a

st
C

a
m

b
ri

d
g
e

s
h

ir
e

F
e

n
la

n
d

H
u
n

ti
n
g
d

o
n

sh
ir
e

P
e

te
rb

o
ro

u
g
h

S
o
u

th
C

a
m

b
ri

d
g
e

s
h

ir
e

A
ll

C
a

m
b
ri

d
g
e

s
h
ir
e

Train Bus CarDriver CarPassenger Bicycle OnFoot



   
 

 

   
CPCA Strategic Bus Review   
Cambridgeshire and Peterborough Strategic Bus Review: Options Report 107607  

Final Report 16/01/2019 Page 10/ 81 

 

1.4.9 To explore the scale of the challenge, data for existing mode shares 
in 2011 was projected forward in time to 2031 as follows: 

º Total volumes of travel were expanded by 30% in Cambridge and 
Peterborough, and by 15% in all other districts to simulate the 
impact of continued population growth and economic activity in 
the CPCA area; 

º Distribution of travel between the different journey lengths are 
assumed to be in same proportion as 2011; 

º Car-based journeys in Cambridge and Peterborough assumed to 
reduce by 12.5% (mid-point of GCP target range) compared to 
2011, with existing journeys therefore redistributed to walking, 
cycling and public transport.  Car-based travel in other districts 
assumed to be capped at 2011 levels; 

º Redistributed journeys (in Cambridge and Peterborough) and all 
newly generated journeys since 2011 assumed to be split in 
proportion to existing sustainable travel mode shares as 
observed in 2011. 

1.4.10 The results of this simulation are presented in Figure 2, in terms of 
both the absolute increase in bus passenger journeys required each 
working day to meet these aspirations, and the proportionate scale 
of change compared to current levels. 

1.4.11 Note that given the current dominance of walking and cycling for 
travel in Cambridge, the method adopted projects forward a similar 
proportion of future travel for those modes ς if this proved to be 
undeliverable (which might be the case if current unusually high 
levels cannot be maintained), then additional pressure will be placed 
on the local public transport network in Cambridge to absorb more 
passenger journeys than shown below, and future network capacity 
will need to reflect this.  Alternatively, if other travel interventions 

deliver greater support for walking and cycling, then it is possible that 
less public transport capacity will prove feasible.  

 

Figure 2. Change in Bus Journeys Required to Meet Mode Share Aspirations 
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profound implications not only for city-centric travel, but also for 
travel to/from the wider hinterland; and 

º There is significant increase in travel volumes assumed in the 
wider CPCA area, albeit that these represent quite small 
proportions of existing travel. 

1.4.13 These conclusions point to the need for radical interventions in 
Peterborough and Cambridge, as well as in the wider travel-to-work 
area, and therefore guide the proposals brought forward in the 
remainder of this report. 

1.5 Changes in Technology, Society, and the Drivers for 
Change in Transport 

1.5.1 This section aims to provide context for some of the options explored 
later in this report, and highlight how key drivers of change require 
us to think radically on the future of the transport sector.  

1.5.2 This Strategic Bus Review must consider a full range of short-term (1-
5 years), medium-term (6-10 years), and long-term (10+ years) 
transport options. It is therefore important to think about the 
technological and societal changes that have happened in recent 
years, and those that are likely to happen in the future across these 
time periods. These changes will profoundly affect the level of 
demand for travel as well as the physical means by which people 
travel, their travel needs, and their expectations for what represents 
an attractive transport offering.  

1.5.3 Throughout history, technological changes have revolutionised the 
way we live and the way we travel. The internal combustion engine 
has had a dramatic influence on our natural landscape, the form and 
function of our public space, and is continuing to have a global impact 
ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƘŜŀƭǘƘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴΦ 

Other technologies, such as the telephone and refrigeration, have 
changed both our need to travel as individuals and our means and 
requirements of transporting goods and services.  

1.5.4 Fast-forwarding to the present, it is easy to forget that equally radical 
technological and societal changes have taken place in recent 
decades and are continuing to evolve, mature, and impact how we 
travel. Some of the biggest areas of change, both in transport and 
society more widely, are introduced below. Some of the largest 
opportunities and risks coming from this disturbance to traditional 
public transport delivery are then are explored in the next section. 

Mobile Devices and the Internet 

1.5.5 The rise of the internet, and in particular mobile devices such as 
smartphones and tablets, has changed the way we interact with the 
world around us, and expanded the suite of products and services 
available in the transport industry.  

1.5.6 Mobile technology is becoming increasingly sophisticated, and smart 
devices provide an invaluable tool within the transport sector. In 
addition to the ability for voice and text communication across the 
globe from almost any location, features on smartphones now 
generally include locational positioning services, secure payment 
options, and user-friendly interfaces (e.g. via apps) that change the 
way we access information and act on that information while on the 
move. Examples of how these features can be used in the transport 
context are provided in Section 1.6 and many of the case studies 
throughout this report. 

1.5.7 Figure 3 opposite shows smartphone penetration by Age Group. The 
rate of adoption observed is significant. It can be seen that the 
penetration (i.e. access to the device) of smartphones rose from 44% 
to 74% for all adults in a six-year period between 2011 and 2017, with 



   
 

 

   
CPCA Strategic Bus Review   
Cambridgeshire and Peterborough Strategic Bus Review: Options Report 107607  

Final Report 16/01/2019 Page 12/ 81 

 

particular increases in the 55-64 age group (23% to 64%) and the 65-
75 age group (8% to 36%). While those aged 16-54 are now likely to 
be at peak penetration in terms of access to these devices, the trend 
observed across older age groups suggests that access to 
smartphones will continue to rise until the vast majority of people 
have access to such a device. Increased availability of devices suitable 
for older people and for those with access issues is likely to facilitate 
this uptake.  

 

  

Figure 3. Smart Phone Penetration by Age Group5 

1.5.8 While the increased uptake of smartphones does mean that the scale 
of services which can be offered through this medium will grow, 
public transport should continue to ensure that it is inclusive for all 
users. It is therefore important to design, prototype, and test new 

                                                           
5 Base data from: Ofgem, !ŘǳƭǘǎΩ aŜŘƛŀ ¦ǎŜ ŀƴŘ !ǘǘƛǘǳŘŜǎ wŜǇƻǊǘ, 2018, available at, 
https://www.ofcom.org.uk/__data/assets/pdf_file/0011/113222/Adults-Media-Use-
and-Attitudes-Report-2018.pdf, accessed on 15/10/2018 

services, with particular focus on the most vulnerable and isolated 
individuals in society in mind. 

The Rise of Cashless Transactions 

1.5.9 The way we can pay for goods and services has changed. Now well-
established payment options, such as smartcards, EMV contactless 
credit and debit card payments, NFC based mobile phone payments, 
and the rise of integrated subscription based payment plans are 
filtering into public transport. While the consistency in payments 
options is fragmented both geographically and by mode and 
operator, progress has been made in a number of areas to make the 
best use of payment options to deliver attractive and integrated 
mobility services to users. Several case studies which demonstrate 
this are referenced later in this report.  

1.5.10 Some of the potential wider benefits that can be offered from a range 
of smart ticketing and payment options, to both the user and 
operator/transport managers, include: 
º Increased patronage ς a review of case studies from major 

urban areas across Europe, North America and Australia 
showed robust evidence that patronage can increase with 
integrated ticketing by between 6% and 20%, with some 
modes experiencing increases in the order of 40%;6 

º Improved satisfaction ς e.g. from increased payment 
convenience and fare savings as well as reduced boarding 
and alighting times contributing to more reliable journeys ˟

6 PTEG, The Benefits of Simplified and Integrated Ticketing in Public Transport, October 
2009, UK. 
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º Prevention of fraud ς through improved verification of 
payment/ticket validity, and management of 
concessionary/free travel eligibility; 

º Better data on transport use ς including a potential 
ǊŜŘǳŎǘƛƻƴ ƻŦ ƴŜǘǿƻǊƪ ǎǳǊǾŜȅ Ŏƻǎǘǎ˟ 

º Improved throughput of passengers ς e.g. via faster 
boarding times, integration between modes, automated 
retailing via ticket machines and online sales; 

º Reduced operating costs ς e.g. through more efficient 
boarding and alighting;  

º E-purse/ account-based potential ς allowing for payment 
of other services with the same account; the ability for 
family members/parents/guardians to pay for children; 
and 

º Flexibility and choice between payment methods. 

1.5.11 With many of these benefits being dependent, from the bus 
perspective, on the operational capability of the ticketing system, it 
is essential that there is a clear strategy to progress ticketing in line 
with the vision for the network.  

1.5.12 A recent feasibility study regarding integrated ticketing for the 
Greater Cambridge area highlights some options.7 These range from 
ŀ ΨŘƻ-ƴƻǘƘƛƴƎΩ ŀǇǇǊƻŀŎƘΣ ǿƘƛŎƘ ƛǘ ƴƻǘŜǎ ǿƻǳƭŘ ŀŎƘƛŜǾŜ ƴƻƴŜ ƻŦ 
DǊŜŀǘŜǊ /ŀƳōǊƛŘƎŜΩǎ Ǿƛǎƛƻƴ ǘƻǿŀǊŘǎ ƛƴǘŜƭligent mobility and 
ƛƴǘǊƻŘǳŎŜǎ ǊŜǇǳǘŀǘƛƻƴŀƭ Ǌƛǎƪ ŦǊƻƳ ǳǎŜǊǎΣ ǘƻ ŀ ΨŘƻ-ƳŀȄƛƳǳƳΩ ŀǇǇǊƻŀŎƘΣ 
using account-based systems and allowing contactless cards, phones, 
and wearables to be used to travel. This could make the area a 

                                                           
7 Cambridgeshire County Council, Integrated Ticketing Feasibility Study, 2017 

pioneer for next generation ticketing, but does present risks if not 
managed effectively. Ongoing work is also being undertaken the GCP. 

1.5.13 Capitalising on progress, ensuring the ticketing approach is managed 
effectively to minimise risk, and helping ensure any benefits span the 
whole CPCA area, provide part of the rationale for the Advanced 
Ticketing Scheme presented later in this report (Section 4.5). 

Availability and Analysis of Data 

1.5.14 This rise of cashless payment mechanisms and the recording of these 
and other digital footprints, is offering the opportunity for greater 
collection, analysis, and the leveraging of useful data. Data about how 
we travel, such as boarding information, travel patterns (time, 
distance, origin and destination points etc.), travel speeds on the 
network, etc., all provide an important tool for those planning and 
managing transport. ¢ƘŜ ǊƛǎŜ ƻŦ ǘƘŜ ΨƛƴǘŜǊƴŜǘ ƻŦ ǘƘƛƴƎǎΩΣ ǿƘŜǊŜ ƳƻǊŜ 
devices are connected to networks, also offers some interesting 
opportunities. 

1.5.15 Some progress towards the innovative use of data sources in the area 
is seen through the Intelligent City Platform (iCP), developed by 
Smarter Cambridge and the University of Cambridge, and supported 
by the Connecting Cambridge partnership programme led by 
Cambridgeshire County Council.8 This project, launched in 2017, 
collates and processes real-time data from an array of sensors around 
Cambridge that can be used across different applications. Data 
sources, e.g. traffic lights, bus movements, and car parks, together 
with new traffic monitoring cameras and air quality sensors, can be 
used to monitor a range of measures including air quality, traffic, and 

8 Connecting Cambridge, Data ς Intelligent City Platform (iCP), 
https://www.connectingcambridgeshire.co.uk/smart-places/smart-cambridge/data-
intelligent-city-platform-icp/, accessed on 28/11/2018 
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cycle and pedestrian movements. One on-the-ground example is that 
is that of the digital wayfinding screens installed outside Cambridge 
Station, and planned for other locations. 

1.5.16 As transport options progress in the CPCA area, it will be vital to 
consider how data can be used to maximise the value of the transport 
system for local authorities, operators and users.  

Increasing Focus on the Importance of Climate Change  

1.5.17 Recent years have seen an increase in societal pressure to act on the 
issue of global warming and climate change. Research, such as the 
LƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ tŀƴŜƭ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜΩǎ ΨDƭƻōŀƭ ²ŀǊƳƛƴƎ ƻŦ 
1.5o/Ω ǊŜǇƻǊǘ9,  demonstrates a fundamental need to improve global 
emissions of greenhouse gases for the purpose of limiting 
environmental impacts.  

1.5.18 ¢ƘŜ ¦YΩǎ role in the legally binding global climate deal, the 2015 Paris 
Agreement, and the commitment made with the Climate Change Act 
to reduce emissions by 80% compared to 1990 levels by 2050, 
requires major changes to occur in the transport sector to reduce its 
share of total emissions.  

Pressure to Reduce Air Pollution  

1.5.19 Air pollution is a mixture of particles and gases that can have an 
adverse effect on human health. Although air pollution has improved 
over recent decades, there are still significant public health 

                                                           
9 IPCC, Global Warming of 1.5 oC, 2018, available at http://www.ipcc.ch/report/sr15/, 
accessed on 25/10/2018 
10 The Committee on the Medical Effects of Air Pollutants, The Mortality Effects of 
Long-Term Exposure to Particulate Air Pollution in the United Kingdom, 2010, available 

challenges mainly related to Particulate Matter (PM2.5 and PM10) and 
nitrogen dioxide (NO2) in the ambient air.  

1.5.20 While not a new phenomenon, recent studies have increased societal 
awareness and policy focus at the national and local level on reducing 
air pollution, in particular due to its association with a number of 
adverse health impacts. Air pollution is recognised as a contributing 
factor in the onset of heart disease and cancer and particularly affects 
the most vulnerable in society: children and older people, and those 
with heart and lung conditions.10 

1.5.21 Additional guidance on the health impacts of poor air quality and the 
cost/benefit values of different interventions have been published by 
the National Institute for Health and Care Excellence (NICE).11 

1.5.22 There are legally binding health-based limits for concentrations of 
several pollutants in the outdoor air, notably NO2. The UK 
Government have used a combination of national modelling and 
monitoring in accordance with legislation to determine the 
concentrations of these pollutants in order to assess compliance.  

1.5.23 While relevant authorities in the CPCA area are both working towards 
these targets, the centre of Cambridge (approximately the area 
within the inner ring road) is designated as an Air Quality 
Management Area (AQMA) for NO2, meaning that it breaches these 

at   https://www.gov.uk/government/publications/comeap-mortality-effects-of-long-
term-exposure-to-particulate-air-pollution-in-the-uk, accessed on 25/10/2018 

11 NICE, Air Pollution: outdoor air quality and health (NG70), June 2017 
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objectives, primarily due to vehicular traffic.12  Particulates are also 
of concern, although do not exceed thresholds in terms of the AQMA 
designation.  

1.5.24 Peterborough City Council currently has one declared AQMA ς this is 
in a rural area and is not transport related. However, expected 
growth from development means that this position may not persist 
and continuation of the status quo may not be a viable reality. 

1.5.25 Public Transport will play a key role in helping tackle air pollution 
problems, both by reducing the need for unsustainable modes and by 
reducing emissions from public transport vehicles themselves by 
investing in cleaner technology. Cambridge City CouncilΩǎ Air Quality 
Action Plan 2018, for example, states that the second of its seven 
Ƴŀƛƴ ŀǊŜŀǎ ƻŦ ŀŎǘƛƻƴ ƛǎ ǘƻ άReduce emissions from Buses and 
Coachesέ 13. While some fleet changes have been made as follow up 
to their 2008 plan, the changes have not been significant enough to 
produce the desired change in air quality. Air quality monitoring sites 
at the bus station show mixed changes across PM10 and PM2.5.  

1.5.26 /ŀƳōǊƛŘƎŜΩǎ !ƛr Quality Action Plan also notes that other measures 
Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘΥ ά¢ƘŜ D/t ŀƳōƛǘƛƻƴ ƻŦ мл - 15% less traffic within 
Cambridge may require further restrictions on access to the city 
centre, which could include restrictions based on emissions to reduce 
aƛǊ ǇƻƭƭǳǘƛƻƴΦέΦ Lǘ ŀƭǎƻ ǎǳƎƎŜǎǘǎ ƳŜŀǎǳǊŜǎ ǎǳŎƘ ŀǎ ƻƴ ǎǘǊŜŜǘ ǇŀǊƪƛƴƎ 

                                                           
12 Cambridge City Council, 2018 Air Quality Annual Status Report, available at, 
ttps://www. cambridge.gov.uk/media/6048/air-quality-annual-status-report-
2018.pdf, 2018, accessed on 25/10/2018 

13 Cambridge City Council, Air Quality Action Plan 2018 ς 2023, available at 
https://www.cambridge.gov.uk/media/3451/air-quality-action-plan-2018.pdf, 2018: 
p9, accessed on 25/10/2018 

controls (including Controlled Parking Zones), a workplace parking 
Levy, and wider traffic management. 13 

1.5.27 tŜǘŜǊōƻǊƻǳƎƘ /ƻǳƴŎƛƭΩǎ нлмт Air Quality Annual Status Report, notes 
that changes to bus services, along with residents moving to modes 
such as walking, cycling, and car sharing, will play a role in improving 
air quality in the area.14 

Changes in the Vehicle Industry 

1.5.28 Two of the main changes in the vehicle industry which are most 
relevant to the provision of public transport are the rise of 
Autonomous Vehicles (AV) and major developments of alternative 
fuel sources. Both sets of technologies will reach a critical point 
within the period that this Strategic Bus Review considers.  

1.5.29 With regard to AVs, while this field is still in its infancy in terms of 
real-world fully operational systems, AV models are being prototyped 
and tested across the globe for different sizes of multiple occupancy 
vehicles ς from small pods of around 6 or 7 people, such as the 
electric-powered Navya Autonomous Cab15, to more traditional sized 
buses, such as the 12m Volvo 7900 electric autonomous bus, which is 
to be trialled in Singapore during 201916.  

1.5.30 The advent of AVs brings significant opportunities (and challenges) to 
the delivery of both demand responsive style services, which 

14 Peterborough City Council, Air Quality Annual Status Report, available at 
https://www.peterborough.gov.uk/business/environmental-health/environmental-
protection/#AirQuality, 2018, accessed on 25/10/2018 
15 http://navya.tech/en/autonom-en/autonom-cab/, accessed on 25/10/2018 
16https://www.volvobuses.com/en-en/news/2018/jan/volvo-ntu-to-trial-
autonomous-electric-buses-in-singapore.html, accessed on 25/10/2018 
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underpin concepts such as Mobility as Service, and more traditional 
fixed route bus services.    

1.5.31 In relation to alternative fuels ς when considering the move towards 
improving air quality and reducing emissions, the implementation of 
emissions standards in Europe for diesel powered buses has spurred 
on advancements in technology for not only diesel vehicles but other 
power sources.   

1.5.32 European emissions standards are defined in a series of EU directives 
introducing increasing standards, with the latest introduced in 2013 
ŀǎ Ψ9ǳǊƻ ±LΩΦ  !ǎ ǘƘŜǎŜ ǎǘŀƴŘŀǊŘǎ ƘŀǾŜ ōŜŎƻƳŜ ǇǊƻƎǊŜǎǎƛǾŜƭȅ ǎǘǊƛƴƎŜƴǘ 
and harder to meet, bus manufacturers have increasingly turning to 
alternative fuels and technologies to meet market needs. The most 
established of these include: 
º Electric; 
º Hybrid and Plug-in hybrid;  
º Gas, including CNG and Biomethane; and  
º Hydrogen fuel cells.  

1.5.33 Funding is currently available in the UK via the Office for Low Emission 
VehiclesΩ ¦ƭǘǊŀ [ƻǿ 9Ƴƛǎǎƛƻƴ .ǳǎ {ŎƘŜƳŜ ǘƻ ƘŜƭǇ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ǳǇǘŀƪŜ 
of cleaner buses.17  

1.5.34 Further consideration of vehicle technology is included in relation to 
the options in Section 2.7. 

Changes in Lifestyles and the Ψaƻōƛƭƛǘȅ {ȅǎǘŜƳΩ 

1.5.35 A report produced under the Disruption Project, by a partnership of 
universities across the UK, suggest that society has already become 

                                                           
17 UK Government, https://www.gov.uk/government/publications/low-emission-bus-
scheme, accessed on 25/10/2018 

much more multimodal, with two-thirds of people in the UK using 
multiple transport modes every week. It cites a study in Bristol, in 
which 52% of people who had used a bicycle as their primary mode 
for their commute during the survey week had also used another 
mode of transport in the same week for that same journey. For those 
who had used a car, 36% had also used another mode.18  

1.5.36 The study also suggests that major transition points in life, such as 
when we move employment or housing, are also incredibly important 
in determining how we travel. It suggests that 50% of people change 
the main way they get to work every decade. 

1.5.37 Heightened expectations for flexibility in how we travel, and the 
changes in lifestyle that underpin this, such as increased home 
working, mean that the concept that individuals have a standard way 
of travelling from A to B is quickly becoming obsolete.  

1.5.38 To help deal with this, the mobility system needs to be considered 
not just as a transport network of roads and buses etc, but as a web 
of interactions between that transport network, social resources (e.g. 
social networks and relationships), the communication system (such 
as connectivity via mobile devices) and the activities that people 
undertake (e.g. working, eating, leisure etc.).  

1.5.39 Approaching the planning of transport from this interconnected 
viewpoint offers the opportunity to deliver a more attractive system 
that really meets the needs of users. 

18 Flexmobility, Unlocking Low Carbon Travel, 2016, available at 
http://www.disruptionproject.net/category/outputs,  accessed on 25/10/2018 
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1.6 Technology as a Disruptor and Enabler in the Transport 
Sector 

1.6.1 With the array of changes outlined above, the traditional transport 
system, including bus, is being both disrupted and enabled by the 
arrival of new types of services and delivery models. The often-
referenced Uber example, of the rapid market penetration of a new 
style of service, has forced many established transport providers (and 
planners alike) to fundamentally rethink what their potential users 
see as important, and how responsive they need to be to meeting 
those needs as part of their service offering. 

1.6.2 A wave of concepts around user-focused transport have risen as part 
of this debate, with huge market potential emerging for real 
innovators to enter the transport sector. The Transport Systems 
/ŀǘŀǇǳƭǘ ό¢{/ύΣ ǿƘƛŎƘ ǎŜŜƪǎ ǘƻ ŜƴŀōƭŜ ƛƴƴƻǾŀǘƛƻƴ ƛƴ ǘƘŜ ¦YΩǎ ǘǊŀƴǎǇƻǊǘ 
sector, values the global intelligent mobility sector at £900 billion per 
annum by 2025.19  

Mobility as a Service 

1.6.3 One of the most popular of such concepts is that of Mobility as a 
Service (MaaS), which is generally promoted as putting the customer 
first and building mobility systems around their preferences or needs.  

1.6.4 The TSC ŘŜŦƛƴŜŘ aŀŀ{ ŀǎΥ ά¦ǎƛƴƎ ŀ ŘƛƎƛǘŀƭ ƛƴǘŜǊŦŀce to source and 
manage the provision of a transport related service(s) which meets 
ǘƘŜ Ƴƻōƛƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ŀ ŎǳǎǘƻƳŜǊέ20 in its report on 
opportunities for MaaS in the UK.  

                                                           
19 TSC, Imagine: Driving Intelligent Mobility, Review 2016-2017, 2017: p4, available at 
https://ts.catapult.org.uk/2017/08/14/mobility-service-new-paradigm/, accessed on 
25/10/2018 

1.6.5 While the debate continues around this definition of MaaS, generally 
it is expected that we see a role for an organisation as a Ψaŀŀ{ 
tǊƻǾƛŘŜǊΩ ǿƘƻΩǎ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ŘŜǾŜƭƻǇ a service offering for customers 
to access a range of transport assets and services. This would typically 
involve bringing together a range of transport providers, ideally 
across a wide range of modes and including public transport, and 
packaging this to allow flexibility and added value compared to simply 
owning a private vehicle. There is also a major role for data providers 
and integrators to facilitate the seamless flow of information 
between key actors across this value chain.  

1.6.6 Features of the MaaS service offering include things such as: 

º A personalised service relationship and account, usually accessed 
through a smartphone app in the first instance;  

º Journey planning, based on personal preference for a range of 
requirements such as cost, mode, and time;  

º An easy transaction for information, booking and payment, 
generally incorporating a choice of payment, such as pay-as-you 
go, or a monthly subscription; and 

º Flexibility and the ability to react to changes on-the go, with the 
user kept informed and able to make decisions in real-time. 

1.6.7 A MaaS case study from the UK is provided later in this report in 
Section 4 when introducing potential delivery models for the CPCA 

20 TSC, Mobility as a Service: Exploring the Opportunity for Mobility as a Service in the 
UK, 2016, available at https://ts.catapult.org.uk, accessed on 25/10.2018 
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area. Studies regarding developing the framework for MaaS also 
exist, such as the Swedish case study produced by Holmberg et al.21  

1.6.8 MaaS is currently being explored as part of the Smart Cambridge 
workstream noted previously.22 Work currently includes, working 
with local operators to explore data availability; auditing transport 
data availability; investing in the MotionMap real-time travel app; 
making data from the Intelligent City Platform (ICP) available for re-
use (see Section 1.5.15); and researching integrated ticketing (see 
Section 1.5.12). 

1.6.9 Again, exploring opportunities across the wider CPCA is a key point 
for this review. 

Opportunities, Risks, and Engaging Positively with Technology 

1.6.10 Technology providers (big and small) and other third parties, are well 
positioned to enter this emerging mobility market. They can make the 
most of any existing customer relationships, their experience in areas 
such as advanced data analytics, and their head-start in user focused 
design, to integrate services and provide an attractive offer to 
potential customers. They can do this without becoming a transport 
operator themselves, building upon the integration of existing and 
new transport systems. 

1.6.11 The entrance of new players raises questions about the role of public 
authorities within the transport context of the future. With MaaS 
providers and other innovators potentially having a focus only on 
delivering an attractive offer for end users, difficult questions have to 
be considered regarding the behavioural elements of transport and 

                                                           
21 Holmberg et al, MaaS: Describing the Framework, 2016 

any potential ability to use a carrot and stick approach to achieving 
policy objectives.  

1.6.12 There are very real potential benefits from concepts such as MaaS. A 
truly integrated and accessible one-stop-shop platform could offer a 
great opportunity through which to present potential users with a 
suite of attractive sustainable transport options and potentially 
promote positive transport choices. However, there is also the real 
potential that providers of concepts such as MaaS, who are likely to 
ƘŀǾŜ ŀ ǊƻƭŜ ƛƴ ǎƘŀǇƛƴƎ ǇŜƻǇƭŜǎΩ ǘǊŀǾŜƭ ōŜƘŀǾƛƻǳǊǎΣ Ƴŀȅ ōŜ ŀƭƳƻǎǘ 
entirely policy agnostic or may even have a vested interest in 
promoting behaviours at odds with transport policy.  

1.6.13 It is vital, therefore, that bodies like the CPCA and local and regional 
authorities, engage in some way with these emerging concepts of 
mobility, as well as other innovations in transport. By being involved 
early, there is the opportunity to take a seat at the table and help 
shape how these new mobility services and technologies evolve. 
Without this early involvement, an opportunity may be missed as 
potential guiding roles diminish.  

  

22 Connecting Cambridge, Smart Travel ς Mobility as a Service (MaaS), 
https://www.connectingcambridgeshire.co.uk/smart-places/smart-
cambridge/mobility-as-a-service/, accessed on 28/11/2018 
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2. INTERVENTIONS IN THE /L¢L9{Ω b9¢²ORKS 

2.1 Introduction 

2.1.1 Both Cambridge and Peterborough will face challenges in 
accommodating significant future growth in population and 
economic activity without a commensurate increase in car travel.  

2.1.2 While not trying to dictate the detailed planning of future bus 
networks in either city, for the reasons outline in Section 1.1.2, this 
section presents a range of conceptual interventions which highlight 
they types of actions which could be explored further, to tackle the 
challenges they face in each city. 

2.1.3 It is recognised that the majority of the options outlined below would 
require increased spend on public transport and that this would need 
to be delivered through additional sources of funding. However, to 
deliver the ambitious targets for mode share in the area, as well as 
wider Government objectives, such as reducing air pollution and 
emissions, easing social deprivation and health inequality, and 
delivering sustainable growth, options should not be discounted at 
this early stage because they represent a step-change in delivery and 
resources. Having noted this, it is also recognised that issues such as 
cost cannot simply be ignored, and therefore options for new delivery 
models and funding are provided later in this report, in Sections 4.5 
and 4.6 respectively. 

2.1.4 Longer-distance inter-urban travel to/from the cities, and rural 
transport services are covered in more detail is covered in the 
following section on rural and inter-urban transport; this section is 
focused on travel within the two cities themselves. 

2.2 Enhancing the Existing Bus Networks 

Establish Minimum Levels of Service 

2.2.1 In Peterborough, analysis presented in the Part 1 SWOC report 
showed that there was a robust foundation on which to build future 
enhancements, namely: 

º Strong ridership on city network; 
º Reasonable geographical coverage; and 
º Existing cross city links. 

2.2.2 However, commercial pressures on the local bus operators coupled 
with the limited budget available to councils for subsidising bus 
services have resulted in a more limited provision of services in the 
evenings and on Sundays, as described in the Part 1 report.  Improved 
services outside the main Monday-Saturday core times would be very 
valuable as they would support economic activity at all times, 
including that associated with industries with an extended shift 
pattern (e.g. many logistic operations have a daily two-shift system, 
or even 24/7 operations, and employment centres such as hospitals 
will have working hours patterns which differ significantly from the 
conventional Monday-Friday routines). A consistent offer for users 
also provides confidence in bus options and reduces uncertainty in 
the decision-making process where evening or weekend travel is 
involved. An example of daytime to evening/Sunday service is 
provided in Table 1. 

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨƳƛƴƛƳǳƳ ƭŜǾŜƭǎ ƻŦ ǎŜǊǾƛŎŜΩ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ provide 
a more equitable network across time periods by adopting rules 
of provision for evening and Sunday services which relate to the 
core daytime frequency. This could be explored for both cities. 
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Table 1. Example of Relationship of Daytime to Evening/Sunday Bus Frequencies 

MAIN DAYTIME FREQUENCY 
BASED ON MON-FRI 0900-1700 PROVISION 

MINIMUM EVENING AND 
SUNDAY FREQUENCY 

PROVIDED MON-SAT AFTER 1900, AND 
SUNDAY 1200-1800 

Every 10 minutes or more frequently At least every 20 minutes 

Every 12-15 minutes At least every 30 minutes 

Every 20-30 minutes At least every 60 minutes 

Less frequent than every 30 minutes 
No service unless required by specific 
demand 

Committed Equity of Access for Areas of Deprivation 

2.2.3 To ensure that local residents have equitable access to the 
opportunities growth will generate, bus services to deprived areas 
should be priorities for support and enhancement, including evening 
and Sunday provision to support the maximum possible accessibility 
to employment opportunities. 

2.2.4 Peterborough faces some specific challenges associated with 
deprivation, with a significant proportion of the urban area ranked 
within the 10% to 30% most deprived areas in England. 

2.2.5 Figure 4 highlights the three worst areas of deprivation in 
Peterborough identified in the Part 1 report, and the Citi bus services 
across Peterborough. In addition to these Citi services, there are the 
60, 61, 62, and 63 services: 

º 60. Peterborough ς Hampton ς Orton; 
º 61. Peterborough ς Fengate ς Newark Sainsburys; 

º 62. Peterborough ς Werrington ς Glinton ς Maxey; and 
º 63. Peterborough ς Newark Sainsburys ς YŜȅǎΩǎ tŀǊƪ. 

2.2.6 With the exception of the 61 (hourly), these do not offer consistent 
frequency across the day, with the 62 offering a service every 3 hours, 
60 offering five services a day, and the 63 offering two/three services 
a day depending on direction of travel.  

2.2.7 The existing Citi services 1 and 3 offer access to two of the three most 
deprived areas within the city. High frequencies (every 10 minutes) 
are offered on these routes during the day, however, evening and 
Sunday services delivered to the relative levels described above 
would represent an increase. 

2.2.8 The 61 service provides access to the third area of deprivation, 
although the frequency is noted to be hourly, and does not include a 
weekend service. This falls short of many of the less deprived areas 
in the city. 

2.2.9 In Cambridge, there are relatively few areas of deprivation, with only 
two areas ranked in the top 20% most deprived in the country, and 
six within the top 30% most deprived. The deprived areas are located 
in the east and north of the city and are currently relatively well 
served by bus services to the city centre in the peak, although this 
may not be the final travel destination of these bus-users. 

A commitment could be made to serve areas of high deprivation 
ǿƛǘƘ ŀ ŘŜŦƛƴŜŘ ΨŀǘǘǊŀŎǘƛǾŜΩ ƭŜǾŜƭ ƻŦ ǎŜǊǾƛŎŜ ǇǊƻǾƛǎƛƻƴΣ ǊŜǾƛŜǿŜŘ 
regularly to ensure this is in line with the most attractive service 
levels provided in each city in terms of single service frequency. 

As growth takes place, areas of deprivation should be prioritised, 
where possible, to ensure that they have access to new 
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employment opportunities, and services (such as retail, health, 
and education) are maximised. 

 

Figure 4. Peterborough Citi Bus Route Map with Main Areas of Deprivation & 
Development 

Enhanced Radial Bus Services in Peterborough 

2.2.10 Providing improved bus services in isolation is unlikely to be 
successful ς what will be critical is providing worthwhile links to 
existing and emerging centres of economic activity, some of which 
are also highlighted on Figure 4. 

2.2.11 In Peterborough, continued growth of the outer suburbs will result in 
extended journey times from these suburbs to the city centre if 
existing bus services are simply extended further out and other 
measures are not put in place to speed up services. 

2.2.12 In some cases, Section 106 Agreements may be leveraged to provide 
changes to the network, however, where this is not possible, 
additional funding sources would need to be considered. Constraints 
on local authority budgets make it unlikely that this funding would be 
available via this avenue in the short term at least, and so alternative 
sources would be needed. 

Where growth is targeted at specific outer suburban locations, 
then bus services could be reconfigured to offer more direct 
linkages to the city centre.  

By this reasoning, examples of such changes would be to provide 
enhanced or new peripheral links between: 
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º City Centre ς Norwood & Paston  

º City Centre ς Hampton 

º City Centre ς Great Haddon 

A funding arrangement which does not rely solely on s106 
Agreements may be required to ensure this is feasible where 
required most. 

Bus Service Pairs could be Cross-linked across Cambridge City 
Centre 

2.2.13 In Cambridge, the network is slightly less optimised than 
Peterborough, partly because increasing traffic congestion has meant 
that many of the formerly cross-city services now operate separately 
either side of the city centre.  Congestion can affect reliability and 
make cross-city service difficult to deliver. The offset nature of the 
railway station (south-east of the city centre) and concentrations of 
activity around Addenbrookes Hospital (also to the south-east of the 
city) mean reliable cross-city links would be particularly valuable in 
Cambridge. 

2.2.14 Where possible, it would be beneficial for pairs of services to be 
linked across the city, removing interchange requirements, and 
potentially improving journey times for key movements.  The Part 1 
SWOC accessibility analysis showed that journey times from north to 
south are particularly impacted. With much of the residential 
development being in the north of the city, and employment in the 
south, this represents a real issue for daily commuter trips. Figure 5, 
shows the journey time by public transport for access to the 
Addenbrooke and Biomedical Campus in the morning peak, with 
journey times in the north typically up to 45 minutes, with almost 10 
minutes of this being made up by interchange in the city centre.  

2.2.15 Pairing of services can only occur in conjunction with either a 
reduction in congestion or adequate bus priority interventions which 
ensure punctual and reliable operation throughout the network. 
Suggestions for this are covered later in this chapter. 

Consider the feasibility of providing targeted cross-city services 
for high demand movements, aligned to congestion reduction or 
bus priority interventions.  
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23 GCP, Greater Cambridge CaMKOx First/Last Mile Strategy, September 2017. 

Figure 5. Addenbrooke / Biomedical Campus Accessibility ς Journey Time Map  

Evolve into ŀ ΨǘǳǊƴ-up-and-ƎƻΩ bŜǘǿƻǊƪ 

2.2.16 Some areas of both Peterborough and Cambridge are served by lower 
frequency services, and although there is a need to ensure value for 
money from all bus operations, we suggest considering an option to 
reviewing the potential to enhance frequencies to make services 
more attractive.  Turn-up-and-go bus services need to operate at 
least every 12 minutes to be attractive, and many bus services in 
Peterborough and Cambridge fall below this standard.  

2.2.17 Engagement with local authorities has highlighted that funding is 
currently an issue, with cuts to costs required in the short term; 
therefore, enhancements to services would potentially require new 
avenues of funding to be considered. However, as discussed later, 
accelerating bus services through targeted bus priority, and accepting 
adverse impacts on other road users along selected corridors, could 
support improved bus frequencies without excessive additional costs. 

2.2.18 A turn-up-and-go frequency Ƙŀǎ ŀƭǎƻ ōŜŜƴ ǎǳƎƎŜǎǘŜŘ ƛƴ ǘƘŜ D/tΩǎ 
First and Last Mile Strategy23 in relation to Park & Ride (P&R) travel 
hub sites only, but as a longer-term strategy could be something 
which is aimed for across the majority of the core network. 

Consider targeting the creation of a turn-up-and-go service. This 
would largely require enhancing all major radial corridors from 
Peterborough and Cambridge city centres to at least a bus every 
12 minutes (Mon-Sat daytime). 
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Merging Park & Ride Services with the Wider Cambridge Bus 
Network 

2.2.19 Although we acknowledge that establishing a high-quality P&R 
network has been positive in attracting new users to buses in 
Cambridge, strategically we believe that the future lies with a more 
holistic approach.  Firstly, additional capacity will be required in the 
bus system, as described in section 1.4, and the current overlapping 
of conventional and P&R bus services will prove wasteful of scarce 
resources (vehicles, drivers and road capacity).  Secondly, improving 
quality on the conventional bus network will reduce the need to 
differentiate P&R services by way of enhanced features. 

2.2.20 Such an approach would allow the delivery of bus-based P&R at 
additional sites (as referenced in Transport Strategy for Cambridge 
and South Cambridgeshire (TSCSC)24 without the wasteful 
deployment of duplicate resources along existing bus routes, whilst 
simultaneously helping to support the improvement of local bus 
services for non-P&R journeys. 

2.2.21 As an illustrative example, therefore, merging the Citi 4 service with 
the Madingley Road P&R service, allows enhancements for users of 
both services.  At present Citi 4 offers only a daytime bus every 20 
minutes, which is very unattractive for a city bus operation (well short 
ƻŦ άǘǳǊƴ-up-and-Ǝƻέύ ǿƘŜǊŜŀǎ ǘƘŜ tϧw ǎŜǊǾƛŎŜ ƻǇŜǊŀǘŜǎ ŜǾŜǊȅ мл 
minutes ς merging the two could well result in 8 buses per hour on 
the main corridor.  Citi 4 also has an unattractive hourly evening and 
Sunday service, which could be replaced entirely by merging with the 
P&R service (every 20 minutes early evening; every 15 minutes on 
Sunday daytimes). 

                                                           
24 Ibid, page 12 

In Cambridge, part of the increased efficiency of resourcing could 
be achieved by completely merging the existing P&R services 
with the wider city bus network. 

Bus Services Adjusted to Complement CAM Proposals 

2.2.22 The Cambridgeshire Autonomous Metro (CAM) proposals for 
Cambridge need to be integrated with the wider bus network, so that 
they complement each other.  Figure 6 shows the CAM proposals 
superimposed on the existing Cambridge city bus network.  

2.2.23 As the CAM proposals are still being developed, routing and service 
details are only indicative at present. Furthermore, as significant 
changes may be undertaken to the bus network in the period 
preceding the opening of the CAM, detailed planning of the bus 
network cannot be undertaken to specify exact service changes to 
maximise integration with the metro.  

However, some general principles can be applied when 
considering future integration: 

º The P&R strategy should complement the CAM, replacing 
services where overlapping, and expanding, relocating or 
providing additional sites where gaps in capacity, service level, 
or network coverage exist; 

º Maximise the potential of feeder services; 

º Provide first and last mile solutions across modes, including 
fixed route bus, demand responsive transport, and Mobility as 
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a Service style transport provision (in addition to walk, cycle 
and car clubs for example); 

º Integrate with the existing and proposed rail network; and  

º Ensure communication, branding, and ticketing is integrated 
with other services where possible, presenting a unified 
transport network to the public. 

 

Figure 6. CAM Proposals Superimposed on Cambridge City Bus Network 
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Enhanced Bus Service Provision for Key Employment Centres 

2.2.24 Major developments, both existing and planned, must be adequately 
linked into the public transport network.  The Greater Cambridge 
Partnership has identified Cambridge Science Park, Cambridge 
Biomedical Campus, West Cambridge, and a cluster around 
Cambridge Airport as key employment centres.  They must be 
supported by adequate and attractive high-quality bus services.   

While detailed planning would be required, and some work is 
already underway to progress access to these areas, some 
examples of the types of changes which could be made to the 
network include: 

º Cambridge Science Park ς provide enhanced links to 
Cambridge North station via busway; introduce peripheral bus 
service linking to West Cambridge (e.g. mirroring CAM 
proposals until CAM delivered). 

º Cambridge East and Airport cluster - introduce peripheral link 
to Cambridge North station and Science Park if suitable route 
can be identified across River Cam. 

º Cambridge Biomedical Campus ς receives enhanced services 
as part of improvements for Addenbrookes Hospital area. 

º West Cambridge ς enhanced service provided from review of 
overlapping services; introduce peripheral bus service linking 
to West Cambridge (mirroring CAM proposals until CAM 
delivered). 

2.2.25 Many hospital locations are not central, and poorly located for 
existing public transport, but nevertheless will require serving by a 
high quality public transport system.  For example, despite the 

planned expansion of Addenbrookes Hospital it is not intended to 
provide additional car parking on site.  Serving non-central locations 
(whether suburban or even outside the cities themselves) requires 
the provision of additional, circumferential bus services where few 
exist at present, based on the principles for high quality bus services 
set out below. 

2.2.26 In both Peterborough and Cambridge, the characteristics of high 
quality bus services could be as follows, to maximise attractiveness 
to potential passengers: 

Good Practice ς Features of a Good Bus Network 

An attractive bus service MUST feature: 

º The highest possible frequency of service;  
º Fastest feasible journey time; 
º Reliability and predictability ς buses run at the advertised 

times and journey times are realistic; 
º A simple network which is easy to understand and readily 

marketable; and  
º straightforward opportunities for inter-connection between 

services where direct routes are not feasible.   

An attractive service must AVOID:  

º Overly complex routings;  
º Low frequencies (particularly in urban areas); and  
º The prioritisation of coverage (i.e. providing token services 

which run infrequently, but which appear to cover the map 
with bus routes) over attractiveness. 
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º Highest possible viable frequency, with at least a turn-up-and-go 
frequency during the main periods of demand; 

º Direct routings, balanced by ensuring that key demand 
generators and attractors are served en route; 

º Suitable vehicle capacity for peak demand; and 
º High quality in-vehicle features commensurate with the type of 

service offered. 

2.2.27 The box opposite summarises good practice regarding network 
design for urban bus services, which should be adopted as the basis 
for rethinking the network as part of detailed Bus Strategy 
development.  
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2.3 Targeted Bus Priority 

2.3.1 Delivering cost-effective enhancements to bus services, particularly 
in Cambridge, relies on improving reliability and accelerating bus 
speeds. 

2.3.2 Whilst there are some priority interventions, many of them are 
compromised by sharing facilities with other modes, particularly 
cyclists, or by the continued presence of excessive private car traffic 
in the city centre (see Figure 7).  In Cambridge, the reduction in cross-
city bus links also results in additional terminating bus movements in 
the central area. 

 

 

Figure 7. Challenges facing Buses in Central Cambridge 

Quality Bus Corridors ς Cambridge 

2.3.3 We recognise that the high mode share for cyclists in Cambridge is a 
positive feature of the city, but sharing infrastructure between 
cyclists and buses is often an imperfect solution for both modes.  We 
therefore recommend that comprehensive and continuous bus 
priority measures (in the form of Quality Bus Corridors) are adopted 
on a small selection of radial corridors to support the bus service 
proposals set out above, giving priority to buses over all other users, 
and with alternative high-quality routes made available for cyclists 
along these corridors so that bus lanes are not shared. 

2.3.4 A GCP study of Milton Road is looking to improve public transport and 
active travel provision, with options including public transport 
priority measures that include new sections of outbound bus lane and 
new floating bus stops, improved segregated cycle facilities, and 
removal of pavement parking. It is noted that stakeholder concerns 
have been raised over the proposal, however, concerning loss of 
green space and potential conflicts between cyclists and pedestrians. 
This general intent to explore greater separation of conflicting 
modes, however, does align with the sentiments suggested with the 
quality bus corridors concept. 

Consider Potential Quality Bus Corridors, for example: 

º Madingley Road from city centre to P&R site; 

º Milton Road from city centre to junction with busway; 

º Hills Road from city centre to Addenbrookes Hospital via 
Cambridge station; 

ü   Together these quality bus corridors on Milton Road and Hills 
Road would fill the central gap in the busway. 
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2.3.5 When looking closer to the city centre, practical issues around the 
separation of modes is recognised as an issue under the current 
transport arrangements. Measures which have been used in the city 
centre, such as Advanced Stop Lines and Advanced Green Cycle Filters 
can help, but longer-term more radical options may be appropriate 
in the context, with such high mode shares for active travel and public 
transport targeted. Some concepts for the central area are presented 
in the remainder of this section. 

Cambridge City Centre ς Addressing Modal Conflict 

2.3.6 Delivering radical mode shift, per the targets discussed in Section 1.4, 
will require radical measures, both in the form of carrots but also as 
sticks. 

2.3.7 Therefore, further investigation of constraints on motorised access to 
the central city core in Cambridge may need to be carried out. It is 
recognised that previous proposals, such as Peak-Time Congestion 
Control Points (PCCPs), have been explored and that there are 
barriers that mean such measures have not been implemented. 
However, issues of congestion and conflict between modes in 
Cambridge city centre remain some of the biggest barriers to 
providing an optimal bus service in the city. As development growth 
and increased mode share (as per targets) inevitably brings the need 
for enhancements to services, many of which would seek to travel 
into or near the city centre, pressures on road space will continue to 
increase unless managed.  

2.3.8 Studies are ongoing regarding central Cambridge, such as those 
related to the Spaces and Movement Supplementary Planning 
Document (SPD) being produced by the GCP and Cambridge City 

                                                           
25 Cambridge City Council, Cambridge Local Plan, September 2018 

Council. While this Bus Review does not seek to preclude the 
outcomes of these, we would suggest that the following sentiment, 
expressed in the recently adopted Local Plan when considering land 
for new public transport infrastructure, should also be considered for 
the city centre as well as the corridors noted above:  

άA successful and high quality public transport network needs to 
be efficient, reliable and attractive. Congestion is a problem in 
Cambridge, and it is vital for buses to be free from other traffic, 
where possible, in order for them to deliver on reliability and speed 
of journey.έ25 

2.3.9 A step further than providing priority to buses through the centre 
could be considered. Although complete bans on entry for other 
motorised vehicles are unlikely to be feasible, as there will be a 
continued need for resident access and access for servicing, setting 
an aspirational vision for the central area of the city centre dominated 
by walking and cycling not road traffic and complemented by suitable 
public realm, would make the city centre a distinctive feature of 
Cambridge and support the radical mode share targets by 
discouraging use of motorised transport. 

2.3.10 Such an arrangement, with coverage shown for illustrative purposes 
only, as a Green Travel Area in Figure 8, would also underscore the 
existing, unusually high mode share for walking and cycling in 
Cambridge and ensure that this continues into the future. This would 
help minimise the pressure on local public transport and the need for 
high levels of public funding for bus service enhancements.  

2.3.11 Although traditionally bus priority has been associated with hard 
measures (such as bus gates, restricted right turns, bus lanes, etc), 
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technological advances mean that much more nuanced approaches 
are now emerging, allowing systems to react to emerging traffic 
conditions and only provide priority to buses when it is required and 
will make a difference (see case study on smart traffic management 
and Figure 9 below). 

2.3.12 Figure 8 also highlights a more radical, and again illustrative, option 
of a bus loop around which buses could circulate (facilitating easy 
interchange at a series of high quality public transport hubs), and its 
integration with the proposed Quality Bus Corridors and busway. This 
bus loop concept builds on the successful launch and development of 
busway service U by Whippet, which largely skirts the central area.  

2.3.13 It is recognised that concepts such as these do present both practical 
challenges, such as competition for kerb space if smaller, zero-
emission vehicles were used to access the central area, and political 
challenges related to restricting car access, for example. However, 
these examples are used to stress that fundamental changes to how 
people, goods and vehicles, access the city centre may be required in 
the long term to provide a transport system which meets the 
ambitious targets that have been set.  

2.3.14 While this report has concentrated on the benefits for bus operation, 
there are also benefits to greenhouse gas emissions, air quality and 
health from helping create a low-traffic city centre, and uncongested 
and efficient operation of vehicles through the network. 

 

Figure 8. Illustrative Concept of a Green Travel Area for Cambridge and Bus Loop 
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26 Active Transport Alliance, http://activetrans.org/blog/los-angeles-signals-way-
better-bus-service, accessed on 24/10/2018 

 

Figure 9. 26A Typical Arrangement for Bus Priority Signals27  

 

27 Graphic credit: Global Traffic Technologies 

CASE STUDY - Smart Traffic Management 

Instead of changing the road layout, an alternative approach is 
that taken in Amsterdam with use of Smart Traffic Management. 
In this scheme, traffic signals are made more adaptable to allow 
priority to be given buses, or other vehicle types. This scheme 
provides a softer approach to bus priority management which is 
less aesthetically disruptive. 
 
Smart Traffic Management schemes can also provide drivers and 
passengers with real-time journey information about upcoming 
delays and, for cars, alternative routes. These can be combined 
with in-vehicle navigation equipment to encourage cars onto 
different routes which are not used by buses.  
 
This approach is being investigated and deployed in Sydney, with 
full delivery of the system in 2020. The scheme has also been 
installed in Los Angeles, which had the effect of increasing 
average bus speeds by c. 25% on the routes affected.3 

Applicability to CPCA 

This approach could be applied to locations within the CPCA with 
significant congestion, however consideration should be given to 
what is most appropriate in each setting. Whilst bus lanes have 
been well-used in the UK, there is scope for more use of Smart 
Traffic Management which presents an alternative approach to 
the problem. 
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2.4 Flexible Responses to Passenger Requirements 

Embedding Quality Services Early 

2.4.1 Successful implementations of new bus services need to be demand-
led (i.e. responses to clear travel needs), but must be delivered as 
early as possible in the life of major new developments.  Travel habits 
quickly become embedded, and if there is an inadequate bus service 
then that travel habit may well revolve around the private car.  
Therefore, it is critical that bus services for new developments 
continue to be provided at the start of activity at the location, and 
that of sufficient frequency and adequate routing to make them 
attractive to current and future users. 

2.4.2 Offering token services (e.g. a few journeys each day, or even an 
hourly service) is unlikely to be sufficient to offer an attractive 
alternative to the car, and the new service should be embedded 
within the wider public transport network as quickly as possible.  This 
may well involve striking suitable deals with developers to provide 
early funding for attractive bus services, based on the specifications 
set out above ς and accepting that this may require compromises on 
total value of developer contributions to ensure funding is released 
as early as possible.  Services also need to be tailored to the nature 
of the development ς for example, new industrial locations with shift-
working arrangements will need bus services which adequately cater 
for those shift times. 

Flexible Services and First/Last Mile Solutions 

2.4.3 Modern working practices, with a significant increase in flexible 
hours, part-time working, and working from home, now result in even 
more pressures on public transport to be adequately flexible to 
ƳŀǘŎƘ ǳǎŜǊǎΩ ǘǊŀǾŜƭ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ŦƭŜȄƛōƛƭƛǘȅ ƻŦŦŜǊŜŘ 
by the car.  

2.4.4 Figure 10 summarises this approach of flexible, demand-responsive 
local transport providing a link from major peripheral developments 
to nearby bus stops and rail stations from where a frequent and 
attractive public transport service is offered. 

 

 

Figure 10. Flexible, demand-responsive transport at peripheral locations 

2.4.5 First mile/Last mile solutions can play a significant role in this 
attractive flexibility, with commercially-funded demand-responsive 
solutions now being piloted in a number of parts of the UK as below. 

2.4.6 A recent development in the provision of bus transit is the advent of 
ǳǊōŀƴ ŘŜƳŀƴŘ ǊŜǎǇƻƴǎƛǾŜ ǘǊŀƴǎƛǘ ό5w¢ύΣ ŀƴ Ψ¦ōŜǊ ŦƻǊ ōǳǎŜǎΩΦ Lƴ this 
style of operation, passengers can request a bus pick-up using an app 
at a location convenient to them, rather than relying on conventional 
bus routes and stops. It is often advertised as an intermediate service 
between taxis and buses: cheaper than a taxi, but more flexible than 
a bus. This solution would address concerns over infrequent or 
irregular bus service patterns and can help plug the gap in areas not 
best suited to conventional fixed route services. 

Last mile, tailored transport
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CASE STUDY - PickMeUp ς DRT in Oxford 

 
Oxford Bus Company (run by Go-Ahead) launched their DRT 
service ς PickMeUp ς in June 2018. The service operates across the 
central city and surrounding area (shown in the map, right), 
covering 12.2 square miles. Passengers experience average 
response times of 10 minutes, lowered by the existence of 2,000 
ΨǾƛǊǘǳŀƭ ōǳǎ ǎǘƻǇǎΩ ς agreed pick-up points which are generally 
more convenient to passengers than existing bus stops.  
 
Fares during the introductory period are set at £2.50 for all journey 
lengths, with a surcharge applied if the route taken could be 
completed on an existing bus route. Passengers on conventional 
buses currently pay between £1.10 and £2.20 for their journey, 
depending on journey length. The service is operated by 
minibuses. 
 

Applicability to CPCA 

 
hȄŦƻǊŘΩǎ ǎŜǊǾƛŎŜ Ƙŀǎ ǎŜŜƴ ŀǊƻǳƴŘ трл ŜŀǊƭȅ ŀŘƻǇǘŜǊǎ ōŜŎƻƳƛƴƎ ǊŜƎǳƭŀǊ ǳǎŜǊǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳΣ ŀƴŘ ǘƘŜ ŎƻƳǇŀƴȅ ƛǎ ƳŀƴŀƎƛƴƎ ǘƻ Ǌǳƴ a system over much of 
the city area at an early stage. The immediate applicability of this system to CPCA would be in Cambridge and Peterborough, with areas well suited to 
this, outlined below. Furthermore, if DRT services in these areas proved successful, this form of bus transit could be expanded, and may be able to provide 
solutions in the urban fringes of these cities and beyond. 
 
These services would provide a unique way to cater to a wide range of journey purposes which vary in time of travel, e.g. education, health visits, friends 
and relatives.  
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The types of location which may be suitable for urban DRT in 
Peterborough and Cambridge include, but are not limited to: 

º Norwood and Paston (Peterborough) 

º Stanground (Peterborough) 

º Hampton and Great Haddon (Peterborough) 

º Cambridge Science Park and Regional College 

º Cambridge East and Airport cluster 

º Cambridge Biomedical Campus and Addenbrookes Hospital 

º Cambridge West development area 

2.4.7 Delivering a holistic and flexible transport experience should include 
consideration of how taxis interact with the wider public transport 
offer in the cities.  As we discuss later, offering transport users a 
flexible experience requires a new approach to payment for regular 
transport requirements, and there would be considerable merit in 
developing a partnership with local taxi owners as they offer a ready-
made opportunity to provide flexible local transport solutions. 

2.5 Vehicle Quality 

2.5.1 Vehicle standards across both city fleets should be best in class if they 
are to offer an attractive alternative to the private car and support 
the radical mode shift targets. 

2.5.2 Best standard of interior finish, high quality seats, and selected 
features such as WiFi, and charging points should be standard 
features.   

2.5.3 Vehicle age is less of a consideration provided the fleets are well 
maintained and regularly cleaned ς this is generally the case already 
in both cities.  However, wider policies regarding emissions in the 
cities may well mean a progressive introduction of low emission 
vehicles replacing the existing diesel fleets ς either hybrids or even 
electric buses.   

2.5.4 There are no intrinsic transport-related reasons to accelerate the 
introduction of low emission buses - the cost of low emission vehicles 
should therefore be justified against non-transport objectives such as 
health, and funded accordingly. 

2.5.5 Accessibility for all persons wishing to travel is increasingly seen as a 
right, and both vehicles and associated stop infrastructure should be 
specified to provide step-free access to all bus services in both cities, 
with a rolling programme of conversion where necessary ς always 
ensuring that there is a match of buses to suitable infrastructure. 

2.6 Multi -Modal Integration 

2.6.1 Bus/rail integration is a key consideration at Peterborough, 
Cambridge, Cambridge North and the proposed Cambridge South 
stations. 

2.6.2 Inter-modal integration depends on two key components: 

º Physical integration; and 
º Journey coordination. 

2.6.3 Physical integration at all three existing stations in Peterborough and 
Cambridge is reasonable.  However, the number of buses passing 
close to Peterborough station is very limited, and we would 
recommend enhancements to the physical linkages between the bus 






























































































