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1.1

111

1.1.2

1.13

114

INTR@UCTION

Study Purpose and Background

SYSTRA Ltd was commissioned by tambridgekire and
Peterborough Combined Authority (CP@AMay 2018 taundertake

a strategic review of bus service provision within the CPCA area. The
study is intended tdelp exploreopportunitiesfor transformational
changeas well agor improving the servicén short term (15 years),
medium term (610years), and long term (10+ years).

The timing of this report means that a number of key transport
documents are in the process of being prepared, such as the Local
TransportPlan for the CPCA, KS D/ t QfiStrateyy ayictal J2
number of RSG I Af SR &G dzRASA
AccespackageAs such, thiBus Reviewannot, and does noseek

to present a single preferred solution for the netwoitkpresentsa
range of options at a conceptubdvel which can help informmore
detailed planning and desidgn thefuture through other studiesThis

is likely to includedlocuments such as the futul@PCA Bus Strategy
which will be developed as part of or in parallel with the Local
Transport Plan.

For a number of the options presented, examples have been used to
illustrate the types of incidences where these could be applibése
examples should not preclude the development of alternative
approacha during more detailed planning of the network ither
studies.

One of the key messages presented in this report is the need to
consider different delivery models and fundigthis is highlighted by
the step change that would be required in the delivery of the
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transport network if options such as thoggesented conceptually
here were to be taken forward.

Part 1 of theStudy

Previous work, d0dzY Sy 4 SR Ay (i KePort,dobladaRig Q &
depth at the strengths, weaknesses, opportunities and challenges
(SWOCassociated with bubased public transporni Peterborough
and Cambridgeshire.

This is summarised ithe diagramon the next page The work for
Part 1 hasformed the basis for a wide@anging option generation
exerciseand sifting of potential options, until a coherent holistic set
of potential interventionshas emergedaovering short, medium and

/' YONRARRIASQA

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 dieliyer
the very challenging levels of mode shift required.

Structure of thisReport

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

The remainder of this introductiosummarises the SWOC analysis
from the Part 1 reportdescribesthe scale of the challengeand
considers some of thehanges in society and technolotat will
impact on transporin the future.

Section2 of the report presents a range of conceptual interventions
which hghlight they types of actions which could be explored further

Page 5/ 81
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to tackle the challenges faced in the cities of Peterborough and
Cambridge.

1.3.4 Section 3similarly presentsconceptualinterventions for further
consideration in the context of rural and intarban bus services
across the CPCA area.

1.3.5 Section 4summarises potential delivery models foelivering these
types of these transportinterventions, including some of the
examples presented in Sections 2 and 3. This includes discussion of
funding and the cosideration 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

o I

To Too To o T Do Too To o I

Good geographical network coverage, including strong rail network
Frequent services omany corridors, especially in cities

90% of bus network provided commercially

Ongoing investment in the networknew technology, including RTPI, busway
Park & Ride concept supportéa Cambridge

External funding for bus services

Local environmental awaress

Local commitment to active travel, especially cycling

Active community transport sector

Existing integration of school and rural transport

Willingness to trial new approaches (e.g. Zume)

Bus users generally positive about bus service experience

OPPORTUNITIES

Too Joo oo oo o o To P T To o o o o o I

Air quality providing imperative to change

City deal funding, work place charging levy

Harnessing value from economic development

Political appetite for change

Younger people driving less

Limited use of busway services by-245

Integration with other modesge.g. cycling)

Emerging new technologies (information, delivery modetd)ance to revamp the
image

Eliminating inconsistencies of delivery

Behavioural changeespecially at new developments

New delivery approaches (e.g. commercial DRT)

Not all servicebusy- capacity to carry more

Reconnecting rural areas to modern public transport

Reallocation of road space

Depotmodernisationand location

Greater partnership and collaboration (Transport for Cambridgeshire and
Peterborough)

SVYSTrA

WEAKNESES

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

C

To o To o To To Po Po Do Do To  To Do o Do Do I

I

Inconsistent service offein particular in rural areasfrequercy, accessibility and
journey time, times of day, informatiomtc.

Inadequate coordination between services, especially Busway and P&R
Unattractive journey times by bu@ particularin rural areas

Crowding (on some peak services)

Community transport provision inconsistent and restricted to users

Some key travel desire lines fotkedby direct bis- new developments not served
Congestion and conflicting priorities for road space l(ngoversus bus)
Excessive supply of car parking

Bus/rail integration poor

Staff recruitment challenging

Limited market research by commercial operatelisnited appetite for innovation
Limited competition amongst commercial operators

Financial sustainalily of existing commercial operations

Inadequate publiessector funding

Limited evening, Sunday services

Complex publisector delivery structure

Inadequate multioperator/multi-modal ticketing

Costs of public transport to users too high

ALLENGES

Congestion

PT keping ahead of economic development

Dispersal of growth

Meeting ambitious mode shift targets

Improving public perceptions of the bus

Car and raitan becheaper than buswith parking charges providing the largest
comparative cost disincentive for city demaccess.

Changing travel patterns, flexible working, online shopping,-eticallengingoy bus
Long term political support over multiple electoral cycles

Inadequate finance availablespecially outside City Deal, also balance
revenue/capital funding

Labour shortages

Operator uncertainty legislation, regulations

Pace (and cost) of technological change

Engaging with Maa$S providers

Insufficient publiesector resources, especially staff

Need to integrate shorterm proposals with longerm aspirationge.g. CAM)
Relationships between stakeholders

Providing infrastructure for electric vehicles

CPCA Strategic Bus Review
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travel demand growth expectations of 30% in Peterborough by 2031,

1.4  Scale of the Challenge andt S S ND 2MMBrozmdénCapital Action Plah2 G Sa (0 K I
2020 growth plans mean 9% more journeys need to be by sustainable
1.4.1 In the area around Cambridge, the Greater Cambriglggnership modes, with 90% of all journeysreeemission by 2050.
(GCP) has established an objective that
1.4.5 In addition, an ageing population is likely to increase the demand for
oCity centre traffic in Cambridge should be reduced by 10% to .5% public transport, with buses a vital part of the transport solution.
over 2011 levels _ _ o
1.4.6 The scale of the challenge faced by public transport in contributing to
) ) ) ) these radical mode shi targets requires a focus on significant

1.4.2  Because city centre traffic has continued to grow since 2011, GCP interventions to produce a step change in public transport delivery,
estimates that a 24% mode shift to sustainable éidsnow required far beyond that which can be achieved through simple enhancements
to achieve this objective. to existing bus service provision.

143 On top_of this targe_t basec_i on existing ecqnomic activity, the G_reater This will need to be backed by step change resourcing
Cambridge area will continue to expand in fcerms of bot_h re.S|dents (predominantly staffing, but also specialist external support) and
and employment over the years to 2031, with GCP estimating that funding, in the form of both capital and revenue expenditure.
without a significantly adjusted mode share this would result in
26,000 additional cars on the road network by that year Future Mode Share

1.4.4 Cambridge is not the only area which is growing. Peterboroughis one 1.4.8 Inour Part 1 report, we examined mode shares in each of the existing
of the fastest growing cities in the UK (in fact ranké&tfdstest in Cambridge and PeterborobgCombined Authority (CPCA) districts.
2017), and it faces greater levels of deprivation than Cambridge. We Figure 1 presents a summary of this data (more detail is available in
identified in our Part 1 report that an additional 20,000 homes are the Part 1 report).The analysis highlighted that:
scheduled_to be built in Peterborough_ by 2036. Although pressures o Cycling is a very significant component of the mode share in
of co_ngesﬂon are not as _prpnounc_ed in Peterboroagrc_ambndge, _ Cambridge itself, for journey ofp to 10km:
f:ontlnued growth both within the c_lty an_d .the surrounding area will o Peterborough has the highest bus mode share, followed by
increase pressures dheterboroughin a similar manner to those of Cambridge:

Cambridge, and will demand similar radical mode shift targets.
example data published irthe StrategicEconomic Planshowed

L GCPTransport StrategyFuture Public Transport Requiremendsily 2018 4 PCC, Environment Capital Action Plan, accessed at

2ibid https://democracy.peterborough.gov.uk/documents/s25356/6.%20Appendix%20A%

3 GCGP (now Business Board), Strategic Economic Plan, 2013
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° Bus mode share elsewhere in Cambridgeshire is comparatively m Train m Bus = CarDriverm CarPassenges Bicycle m OnFoot

low; and
° In most districts, car mode share has been declining between 0% 20% 40% 60% 80% 100%
2001 and 2011 (latest data available) with somodest growth ® Total
in bus mode share in some (but not all) districts. S ota
S ,
= 10-20km
©
O

0-10km
>20km

East
Cambridges
hire

Total
10-20km

Fenland

0-10km
>20km

shire

Total
10-20km
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10-20km

All
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geshire

Figure 1. Summary of Mode Shares, 2011
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1.4.9

1.4.10

14.11

To explorethe scale of the challenge, data for existing mode shares
in 2011was projected forward in timé& 2031as follows:

° Total volumes of travel werexpanded 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;

° Distribution of travel betweenthe different journey lengths are
assumed to be isame proportion as 2011,

° Carbased journeys in Cambridge and Peterborough assumed to
reduce by 12.5%mid-point of GCP target rangepmpared to
2011, with existing journeys therefore redistributed to walking,
cycling and public transport. Chased travéin other districts
assumed to be capped at 2011 levels;

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

The results of this simulatioare presented irFigure 2 in terms of

both the absolute increase ihuspassenger journeys requirezhch

working dayto meet these aspirationsand the proportionate scale
of change compared to cent levels.

Note that given the current dominance of walking and cycling for
travel in Cambridge, the athod adopted projects forward similar
proportion of future travel for those modeg if this proved to be
undeliverable (whichmight be the case if wrrent unusually high
levels cannot be maintained), thedditional pressure will be placed
on the local public transport network in Cambridge to absorb more
passenger journeys than shown beloand future network capacity
will need to reflect this. Alteratively, if other travel interventions

SVYSTIrA

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

Change Required to Meet 2031 Bus Ridership Aspirations

18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

Change in Daily Ridership

Figure 2.

400%
L4 350%
° 300% <}
250% %
° ® 200%6
° 150%\o
° I I 100%
® 50%
i I = _ H _u I l l . 0%
s EEESEEESEEET EEE
© © ©O o ©° © oo © oo oo 2 o o o
= 3 N N = 4 N N = 4 N N = A N N
o o A o o A S o A S o A
— — — —
Cambridge Peterborough  AIICPCA = Rest of CPCA

mBus @ Bus %

Change in Bus Journeys Required to Meet M@&leareAspirations

1.4.12 As shown:

o]

(o]

There is a ver significant increase in bus passengers to be
accommodated in Peterborough, mostly in the shdidtance
category (810 km), although the greatest proportionate increase
is in the 1620 km category;

Increase in passengers to be carried in Cambridge aslofver
volume (because a high proportion are assumed to walk or cycle),
but nevertheless this stitbpresents a 63% increase over current
bus use, with significant growth in travel of over 10km;

Note that although this growth is categorised as being $eclon
Peterborough and Cambridge, the distances concerned have

CPCA Strategic Bus Review
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1.4.13

1.5

151

15.2

153

profound implications not only for citgentric travel, but also for
travel to/from the wider hinterland; and

° There is significant increase in travel volumes assumed in the
wider CPCA area, kit that these represent quite small

proportions of existing travel. 154

These concliens point to the need forradical interventions in
Peterborough and Cambridge, as well as in the wider trastork
area, andtherefore guide the proposals brought forwarin the
remander o this report.

Changes in Technolog$ociety and the Drivers for
Change in Transport

155
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.

This Strategic Bus Review must consider a full range of-sramt(1-

5 years), mediunterm (6-10 years), and lonterm (10+ years)
transport options. It is therefore important to think about the
technobgical 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 thegxpectations fowhat represents

an attractive transport offering.

156

Throughout history, technological changes have revolutionised the
way we live and the way we travel. The internal combustion engine 1.5 7
has had a dramatimfluence on our natural landscape, the form and
function of our public space, and is continuing to have a global impact

2y GKS Sy@ANRYYSYyd a 68tft Fa (KS
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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 setrvices.

Fastforwarding 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 Devicesand the Internet

The rise of the internet, and in particular mobile devices such as
smartphones and tablet$yas changed the way we interact with the
world around us, and»panded the suite of products and services
available in the transport industry.

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 ¥ communication across the
globe from almost any location, features on smartphones now
generally include locational positioning services, secure payment
options, anduserfriendly interfaces (e.g. via apps) that change the
way we access information andtam that information while on the
move.Examples ohow these features can be used in the transport
context are provided in Sectiorl.6 and many of the case studies
throughout this report

Figure 3opposite 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%

Korhok 16r Kil adlifs in Sxyearpétiddbdnteéh01tdhd ddalwlnt A 2 Y
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particular increases in the &4 age group (23% to 64%) and the 65 services, with particular focus on the most vulnerable and isolated
75 age group (8% to 36%). While those age®4 @re now likely to individuals in society in mind.

be at peak penetration in terms of access to these devices, the trend
observed across older age groups suggestat tlaccess to
smartphones will continue to rise until the vast majority of people 1.5.9
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.

The Rise of Cashless Transactions

The way we can pay for goods and services has changed. Now well
established payent options, such as smartcardsSMV contactless
credit and debit carghayments, NFGased 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

90% 93% 93% 8% 92%91%

S%BS‘V operator, progress has been made in a number of areas to make the
o] %% best use of payment options to deliver attractive and integrated
62% 66% s89% 64% mobility senices to usersSeveralcasestudies which demonstrate
9, 56% this are eferenced later in this report.
aa% 40%

28%36% 1.5.10 Some of the potential wider benefiteat can be offeredrom a range

= zo/, 20% of smart ticketing and payment optiondgp both the user and

svl 59,8% operator/transport managersinclude
1"’-. ° Increased patronage a review of case studies from pa

Smartphone Penetration

All Adults 16-24 25-34 35-54 55-64 65-75 75+ urban areas across Europe, North America and Australia
Age Group showed robust evidence that patronage can increase with
2011 H2013 W2015 W2017 integrated ticketing by between 6% and 20%, with some
Figure 3. Smart Phoe Penetration by Age Grodp modes experie_:ncing increases in thg order of £0%;
° Improved satisfaction¢ e.g. from ircreased payment

convenience and fare savings well as reduced boarding

1.5.8 While the increased uptake of smartphones does mean that the scale eliLE a VTS ! -
and alighting times contributing to more reliable journg&ys

of services which can be offered through this medium wgitw,
publictransport should continue to ensure that it is inclusive for all
users. It is therefore iportant to design, prototype, and test new

5Base data from: Ofgenh, Rdzf 1 aQ aSRAI | & $S2018yaRailablé ai, A (i d?RTEESThevBRhaRt Bimplified and Integrated Ticketing in Public Transji@ctober
https://www.ofcom.org.uk/__data/assets/pdf_file/0011/113222/Adudedia-Use 2009, UK.
and-Attitudes-Report2018.pdf accessed on 15/10/2018
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° Prevention of fraudg through improved verification of
payment/ticket  validity, and management of
concessionary/free traveligibility;

° Better data on transport use; including a potential
NBRAZOGAZY 2F yS&aé2N]

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

° Reduced operating costg e.g. through more efficient
boarding and alighting;
° E-pursd accountbasedpotential ¢ allowing for payment

of other services with thesame accountthe ability for
family members/parents/guardians tpay for children;
and

° Flexibiity and choicebetween payment methods

1.5.11 With many of these benefits being dependenrom the bus
perspectiveon the operational capability of the ticketing system, it
is essential that there is a clear strategy to progress ticketing in line
with the vison for the network

1.5.12 A recent feasibility study regarding integrated ticketing for the
Greater Cambridge area highligissme options. Theserange from
I WRAKAYIQ | LIINRBIFOKZI gKAOK

DNB I & SNJ

Al

using accounbased systems and allowing contactless cards, phones,
and wearables to be used to traveThiscould make the area a

7 Cambridgeshire County Council, Integrated Ticketing Feasibility Study, 2017
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pioneer for next generation ticket@) but doespresent risks if not
managed effectivelyOngoing work is also being undertaken the GCP

1.5.13 Capitalisingon progress ensuring the ticketing approach is managed
O 2 zeffegtively to minimiseisk and helping ensuranybenefits span the
whole CPCA aregrovide part of the rationaldor the Advanced
TicketingSchemepresented latelin this report(Sectior4.5).

Availability and Analysis oData

1.5.14 Thisrise of cashless payment mechanisms and the recording of these
and other digtal 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 speedshan
network, etc., all provide an important tool for those planning and
managing transportt KS NRA &S 2F (GKS WAYylGSNy
devices are connected to networks, also offers some interesting
opportunities.

1.5.15 Some progress towardie innovative use of data sources the area

is seen through the Intelligent City PlatfornCH) developed by
Smarter Cambridge and the University of Cambrj@gel supported

. hy_the Connecting Cambridge . partnership programme »d
yziu g brifgsfiie %our’ityo&alr.%rﬁi@ profeétYiauncted in 2017,
Illate esasreaHime data from an array of sensors around
2an I'be UsBdacross different applicationsData
sources, e.gtraffic lights, bus movements, and car parks, together
with new traffic monitoing cameras and air quality sensotan be

used to monitor a range of measures including air quality, tradffid,

8 Connecting Cambridge, Data ¢ Intelligent City Platform (iCP)
https://www.connectingcambridgeshireo.uk/smartplaces/smaricambridge/data
intelligent-city-platform-icp/, accessed on 28/11/2018
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cycle and pedestrian movemen@ne onthe-ground example is that
is that of the digital wayfinding screens installeatside Cambridge

Staion, and planned for other locations.

1.5.20
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 Imp@ance of Climate Change

1.5.17 Recent years have seen an increassocietal pressur¢o act on the
issue of global warming and climate change. Research, such as th
LYGSNB2@SNYYSydlrt tlySt 2y [ fA
1.5/ Q NPBdedhdwdirates dundamental need to improvglobal
emissions of greenhouse gasedor the purpose of limiting

environmentalimpacts

o

1.5.22

1.5.18 ¢ KS rpl&ifXide 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. 1.5.23

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 IPCCGlobal Warming of 1.5, 2018, available dittp://www.ipcc.ch/report/sr15/,
accessed on 25/10/2018

10 The Committee on the Miical Effects of Air Pollants, The Mortality Effects of
LongTerm Exposure to Particulate Air Pollution in the United Kingd0t®, available
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challenges mainly related to Particulate Matter (P¥dnd PMo) and
nitrogen dioxide (Ng) inthe ambient air.

While not a mw 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 associatievith a rumber of
adverse health impacts. Air pollutionriscognised as a coriliuting
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 condition¥.

ity a%d{.he

colbe ORIt ot rbrbehtons harbdblofined by

the National Institute for Health and Care Excellence (NfCE).

Thereare legally bindinghealth-basedlimits for concentrations of
several pollutants inthe outdoor air, notably N@ 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 asseeompliance.

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 NOneaning that it breaches these

at https://www.gov.uk/government/publications/comeamortality-effectsof-long
term-exposureto-particulate-air-pollution-in-the-uk, acessed on 25/10/2018

1INICEAIr Pollution: outdoor air quality and health (NG7D)ne 2017
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objectives, primarily due to vehicular traffit. Particulates are ab controls (ncluding Controlled Parking Zones), a workplace parking
of concern, although do not exceed thresholds in terms of the AQMA Levy, and wider traffic manageme#t.
designation. o .
1527 t SUSND 2 NB dz3 K Air QualzgyAoriuél &d@us Repamotes
1.5.24 Peterborough City Council currently has one declared AQKMS is that changes to bus services, along with residents moving to modes
in a rural area and is not transport related. However, expected such as walking, cycling, and car sharing, will play a role in improving
growth from development means that thjgsition may notpersist air quality in the area?

andcontinuation of the status quo may not be a viable reality. Changes in the Vehicle Industry

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 publicansport vehicles themselves by
investing incleanertechnology.Cambridge City Coun@ildir Quality
Action Plan 2018for example, states that the second of its seven
YFEAY | NBIF & 2 Reddeeénfisgiofis frord Bude® and
Coaches™®. While some #let changes have been made as follow up 1.5.29
to their 2008 plan, the changes have not been significant enough to
produce the desired change &ir quality. Air quality monitoring sites
at the bus station show mixed changes acrossod PM s.

1.5.28 Two of the main changes ithe 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 thé Strategic Bus Review considers.

With regard to AVs, while this field is still in its infancy in terms of
realworld fully operational systems, AV models are being prototyped
and tested across the globe for different sizes of multiple occupancy
vehicles¢ from small pods of around 6 or 7 people, such as the
electric rpowered Navya Autonomous Cakto more traditional sized
such as the 12m Volvo 7900 electric autonomous bus, which is
trlaﬁﬂeéI in Singapore during 2049

1526 / | Yo NI IRQLSI@/aActld)n)\Dlan alsaotes that othermeasures
Y I 0S NBIjdzA NBRY & -¢1B les traffic withind A (1 A 2 y
Cambrldge may require further restrictions on access to the city
centre, which could include restrictions based on emissions to reduce 530 The advent of AVs brin

. . nificant opportunities (and challenge
AN LECEdziAZY®Ed LG FEaz Aada3SATE Yy SAPS nhrom o § )

Kandre€pondive styffel dbiced Wll'nj,h N A

12 Cambridge City Councif018 Air Quality Annual Status Repoavailable at, 14 Peterborough City CouncilAir Quality Annubl Status Report available at
ttps:/lwww. cambridge.gov.uk/media/6048/aiquality-annualstatusreport- https://www.peterborough.gov.uk/business/environmentakalth/environmental
2018.pdf, 208, accessed on 25/10/2018 protection/#AirQuality, 2018, accessed on 25/10/2018

13 Cambridge City Counciiir Quality Action Plan 2018 2023 available at 15 http://navya.tech/en/autonomen/autonom-cab/, accessed on 25/10/2018

https://www.cambridge.gov.uk/media/3451/aiguality-action-plan-2018.pdf, 2018 “*https://www.volvobuses.ca/en-en/news/2018/jan/volventu-to-trial-
p9, accessed on 25/10/2018 autonomouselectricbusesin-singapore.htmlaccessed on 25/10/2018
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1531

1.5.32

1.5.33

1.5.34

1.5.35

underpin concepts such &gobility as Serviceand more traditional
fixed route bus services.

In relation to alternative fuelg when consideringhe 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.

European emissianstandards are defined in a series of EU directives
introducing increasing standards, with the latest introduced in 2013
a4 WOdNE =L Q® la (GKSas
and harder to meet, bus manufacturers have increasingly turtang
alternative fuels and technologies to meet market needs. The most
established of these include:

° Electric;

° Hybrid and Plugn hybrid,;

° Gas, including CNG and Biomethane; and

° Hydrogen fuel cells.

Funding isurrentlyavailable in the UK via theffice br Low Emission
Vehicle® ! f N} [ 26 9YA&aAz2y . dz
of cleaner buse¥’

Further consideration of vehicle technology is included in relationto 1.5.39

the options in Sectio@.7.

Changes in LifestytsandtheWa 2 0 Af Alé {2aGSYQ

A reportproduced under theDisruption Projectby a partnership of
universities across the UKuggesthat society has already become

17UK Governmenthttps://iwww.gov.uk/government/publications/lowemissionrbus
scheme accessed on 25/10/2018
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1.5.36

K @S
1.5.37 Heightenedexpectations forflexibility in how wetravel, and the

A0 yRI NRA

1.5.38

{ OKSYS

18 Flexmobility,

http://www.disruptionproject.net/category/outputs accessed on 25/10/2018

SVYSTIA

much more multimodal, wititwo-thirds of peoplein the UKusing
multiple transport modesveryweek 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 636 had also used another motfe.

The study also suggests that major transition points in life, such as
when we move employment or housing, are alscrediblyimportant

in determining how we travel. It suggests tH1% of people chamy

the main way they et to work every decade. ) i
0S0O2YS LINPINBaaAgdStée auNMNy3IS
changes in lifestyle that underpin this, such as increaseme
working, mean thathe concept that individuals havestandardway

of travellingfrom A to Bis quikly becoming obsolete.

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 betweerthat transport network, social resources (e.g.
social networks and relatnships), the communication system (such
ad gonrkécEiviityvih rMobil® Advied) landle adtittes th fiedple S
undertake(e.g. working, eating, leisure etc.).

Approaching the planning of transport fromhis interconnected
viewpointoffers the opportunity todeliver a more attractiveystem
that really meets the needs of users.

Unlocking Low Carbon &wel 2016, available at
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1.6 Technology as a Disrupt@nd Enableiin the Transport 1.6.5 Whilethe debate continuesround thisdefinition of MaaS, generally

Sector it is expzctevd 'Ehat we see a roIefpr an orga,nisatiovn as qAJa FI{
t N2 A RGANILIZNKIBZ a Sa séndce offrind¥@ it dm2rkJ

1.6.1  With the array of changes outlined above, the traditional transport to access a range of transport assets and servideis would typically
system, including buss beingboth disrupted and endled by the involve bringing together a range of transport provideideally
arrival of new types of services and delivery models. fien- across a wide range of modesd including public transpagriand
referencedUber exampleof the rapid market penetration of a new packaging this tolow flexibility andaddedvalue compared to simply
style of service, has forced many established transport provigeis owning a private vehicl&here is also a major role for data providers
planners alikpto fundamentally rethink wht their potential users and integrators to facilita the seantess flow of information
see as importantand how responsive they need to be to meeting between key actoracross this value chain.

those needsas part of their service offerin
P g 1.6.6 Features of the MaaS service offering include things such as:

1.6.2 A wave oftoncepsaround usetfocused transport have risen as part o A personalised serviceslationship and accountisuallyaccessed
of this debate, with huge market potential emerging for real through a smartphone app in the first instance;
innovators to enter the transport sectoThe Transport Systems o Journey fanning, based on personal preference for a range of
¥R @ch Astedet, tholic, nfl S ¥ @& 4 NI Y &L

/b Gt G 6¢{/ 0z 6KAOK aSSla (2 Syl ot Seghir
o

sector, values the global intelligent mobility sector at £900 biltien An easy transaction for information, booking and payment,

annumby 20252 generally incorporating a choice of payment, such asgsayou
Mobility as a Service go, or a monthly subscription; and _

° Fkxibility and the ability to react to changes-tive go, with the
1.6.3 One of the most popular of such concepts is that of Mobility as a user kept informed and able to make decisions in-tgaé.

ServicgMaasS), which is generally promoted as putting the customer

first and building mobility systems around their preferences or needs. 1.6:7 A MaaScase study from the UI§ provided later in this report in
Section 4 when introducing potentikdelivery models for the CPCA

1.64 TheTSCRSTAYSR al | { I ayY oktomsdutdand RAIAGFE Ay dSNFL
manage the provision of a transport related service(s) which meets
GKS Y2o0AftAGe NB |j dzA RSy Ssy niggort ch ¥ | Odza 1 2 YSNE
opportunities for Maas in the UK.

18 TSCImagine: Driving Intelligent Mobility, Review 262817, 2017: p4, available at 20TSC, Mobility as a Service: Exploring the Opportunity for Mobility as a Service in the
https://ts.catapult.org.uk/2017/08/14/mobilityservicenew-paradigm/, accessed on UK, 2016, available attps://ts.catapult.org.uk accessed on 25/10.2018
25/10/2018
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area. Studies regarding developing the framework for MaaS also any potential ability touse acarrot and stick approach to achieving
exist, such as the Swedish case study produced by Holmberd'et al. policy objectives.

1.6.8 MaaS is currently being explored as part of the Smart Cambridge 1.6.12 There are very real potential benefit®m concepts such as Maas

workstream noted previously?> Work currently includes, working truly integratedand accessible onstop-shopplatform could offera

with local operators to explore data availability; auditing transport great opportunity through which to present potential users with a

data availability; investing in the MotionMap retithe travel app; suite of attractive sustainable transport optiorend potentially

making data from the Intelligent City Platform (ICP) available for re promote positive transpud choices However, there islso thereal

use (see Sectin 1.5.15; and researching integrated ticketigee potential that providers of concepts such as MaasS, who are likely to

Section1.5.12. KFE@dS | NRfS Ay &aKIFILAYy3I LIS2LX SaqQ
entirely policy agnostic or may even have a vested interest in

1.6.9 Again, exploring opportunities across the wider CPCA is a key point promoting behaiours at odds with transport policy.

for this review.

1.6.13 It is vital therefore, that bodies like the CP@Ad local and regional
authorities, engage in some way with these emerging concepts of
mobility, as well as other innovations in transpoBty being involved
early, there is the opportunity to take a seat at the table ahdlp
shape how thesenew mobility servicesand technologiesevolve.
Without this early involvementan opportunity may be missed as
potential guiding roles diminish.

Opportunities,Risks and Engagingositivelywith Technology

1.6.10 Technology providers (big and small) and ottérd parties are well
positioned to enter this emerging mobility markdthey can make the
most of any existing customer relationshjfiseir experience irareas
such asadvanced data analyticandtheir headstart inuser focusd
design to integrate services and providan attractive offerto
potential customersThey can do this without becoming a transport
operator themselves, buildingpon the integratbn of existing and
new transport systems.

1.6.11 The entrance of new playeraises questions about the role of public
authorities within the transport context of the futuraVith MaaS
providers and other innovators potentially haviagfocus only on
deliveringan attractive offer for end users, difficult questions have to
be considered regarding the behavioural elements of transport and

2 Holmberg et alMaaS: Describing the Framewpg016 22 Connecting Cambridge, Smart Travel ¢ Mobility as a Service (MaaS)
https://www.connectingcambridgeshire.co.uk/smaptaces/smart
cambridge/mobilityasa-service/ accessed on 28/11/2018
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2.1

2.11

2.1.2

2.1.3

214

INTERVENTIONS INTHE ¢ L 9 {QRK® 9 ¢ 22.2

Introduction

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

While not trying to dictate the detailed planning of futurbus
networks in either cityfor the reasons outline in Sectidnl.2 this
section presents a range of conceptual interventions which highlight
they types of actions which could be explored further, to tackke
challenges they face in each city.

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 fundibktpwever to
deliver he anbitioustargets for mode sharin the area as well as
wider Government objectives, such as reducing air pollution and
emissions, easing social deprivati@and health inequality and
delivering sustainable growth, options should not be discounted at
thisearlystage because they represent a stefpange in delivery and
resourcesHaving noted thisit is also reogni®dthat issues such as
cost cannot simply be ignored, and thereforgtions for new dévery
models and funding are providddter in thisreport, in Sections4.5
and4.6respectively.

Longerdistance inter-urban travel to/from the cities and rural
transport services are covered in more detal covered in the
following section onural and interurban transport this section is
focused on travel within the two cities themselves.
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Enhancing the Existing Bus Networks

EstablishMinimum Levels of Service

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

°  Strong ridership on city network
° Reasonable geographical coveragaed
° Existing mss city links

However, commercial pressures on the local bus operators coupled
with the limited budget &ailable to councilsfor subsidising bus
services have resulted in a more limited provision of services in the
evenings and on Sundays, as described in the Part 1 rdpgptoved
services outside the main Mond&aturday 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 tshift system,

or even 24/7 operations, and employment centres such as hospitals
will have working hours patterns which differ significantly from the
conventional MondayFriday routines)A consistent offer for users
also provides confidence in bus options and reduces uncertainty in
the decisiormaking process where evening or weekerichvel is
involved. An example of daytime to evening/Sunday service is
provided inTable 1

¢KS 02y OSLIi 2F WYAYAYdzy frdvides
a more equitable network across time periods by adopting rul
of provision forevening and Sunday servisahich relate to the
core daytime frequencyThis could be explored for both cities.

0w
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MAIN DAYTIME FREQUEX

Table 1. Example oRelationship of Daytime to Evening/Sunday Bus Frequencies

MINIMUM EVENING AND
SUNDAY FREQUENCY

BASED ON MORRI 09061700 PROVISN |PROVIDED MGEAT AFER 1900AND

SUNDAY 1261800

Every 10 minutes or more frequent At least eery 20 minutes

Every 1215 minutes

Every 2630 minutes

Less frequenthan every 30 minutes

2.2.3

224

2.25

At least eery 30 minutes

At least ery 60 minutes

No service unless required by spec
demand

Committed Equity ofAccesdor Areas of Deprivation

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

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

Figure 4 highlights the three worst areas of deprivation in
Peterborough identified in the Part 1 report, and t8éibus services
across Petertrough. In addition to these Citi services, there are the
60, 61, 62, and 63 services:

° 60. Peterborougtt Hamptong Orton,
° 61. Peterborouglt Fengateg Newark Sainsburys
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2.2.6

2.2.7

2.2.8
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° 62. Peterborouglt Werringtong Glintong Maxey, and
°  63. Peterborouglt Newark SainslryscY S 4 Qa t | NJ
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 diotion of travel.

The existing Citi services 1 and 3 offer access to two dhtiee most
deprived areas within the city. High frequenciesery 10 minutes)
are offered on these routes durinthe day, however, evening and
Sunday services delivered to thelative levels describedbove
would represent an increase.

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 serviceThis falls short of many of the less depdvareas

in the city.

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 wthin the top 30% most deprivedhedeprivedareasare located

in the east and north of theity andare currently relatively well
served by bus services to the city centre in the pedthough this
may not be the final travel destination of these kusers.

A commitment could be made to serve areas of high deprivati n
GAGK | RSTHENSR SWISH G RIFO BASINID A OS
regularly to ensure this is in line with the most attractive servic :
levels provided in each city in terms of single service frequenc .

As growth takes placeareas of deprivation should be prioritised
where possibé, to ensure that they have access to ne '
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employment opportunities, and services (such as retail, heal 1,

and education)are maximised

Key:
{%  Areas of Deprivation

{:} Development Hotspots
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Figure 4. PeterboroughCiti Bus Route Mapvith Main Areas of Deprivatior&

2.2.10

2.2.11

2.2.12

Development
Enhanced Radial Bus Serviéedeterboraugh

Providing improved bus services in isolation is unlikely to be
successfuk, what will be critical is providing worthwhile links to
existing and emerging centreg economic activitysome ofwhich

are also highlighted oRigure 4

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 pun place to speed up services

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 bensidered. Constraints
onlocal authority budgets make it unlikely that this fungiwould be
available via this avenun the short term at leasiand so alternative
sources would be needed

Where growth is targeted at specific outer suburban locatior ;,
then bus servicesould be reconfiguredto offer more direct
linkages to the city entre.

By this reasoning, examp$of such changes would be forovide
enhanced or newperipheral links between:
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° City Centre; Norwood & Paston 2.2.15 Pairing of service can only occur in conjunctionwith either a
reduction in congestioor adequate bus priority interventions which
ensure punctual and reliable operation throughout the network
° City Centre; Great Haddon Suggestion$or this arecovered later in this chapter.

A funding arrangement which does not rely solely on s1 6 . he feasibility of - _ _
Agreements may be required to ensure this is feasible whe e Con§|dert Elieasibilit/io proyldlng Egeee crosﬂy SErvices
required most. for high demand movemets, aligned to congestion reduction o

bus priority interventions.

°  City Centreg Hampton

Bus Service Paisould be Cosslinked across Cambridge City
Centre

2.2.13 In Cambridge, thenetwork is slightly less optimised than
Peterborough, partly because increasing traffic congestammeant
that many of the formerly crossity services now operate separately
either side of the city centre.Congestion can affect reliability and
make cros<ity service difficult to deliverThe offset nature of the
railway station (soutkeast of thecity centre) and concentrations of
activity around Addenbrookes Hospital (also to the seedist of the
city) mean reliable crossity links would be particularly valuable in
Cambridge.

2.2.14 Where possibleit would be beneficial fopairs of serviceso be
linked across the cityremoving interchange requirements, and
potentially improving journey times for key movementghe Part 1
SWOC accessibiligyalysisshowed that journey times from north to
south are particularly impacted. With much of the residehtia
development being in the north of the city, and employment in the
souh, this represents a real issdier daily commuter tripsFigure 5
shows the journey time by public transport for access to the
Addenbrooke and Biomedic&ampus in the morning peak, with
journey times in the north tyjsally up to 45 minutes, with almo&0
minutes of this being made up by interchange in the city centre.
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Biomedical Campus
Accessiblity Time
(mins)
B <15

1510 30

301045

451060

/

omedical Campus

Contans OS cata © Crown Copynght and database nght 2018

2 GCP, Greater CambridgaMKOXx First/Last Mile Strategeptember 2017.
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Figure 5.Addenbrooke / Biomedical Campus Accessibilityourney Time Map

2.2.16

2.2.17

2.2.18

Evolve intol  WpdahdA 2 Q b Sl 6 2 NJ

Some areas of both Peterborough and Cambrigeserved by lower
frequency sendes, and although there is a need to ensure value for
money from all bus operations, waiggest considering an option to
reviewing the potential to enhance frequencies to make services
more attractive. Turnup-and-go bus services need to operate at
leastevery 12 minutes to be attractive, and many bus services in
Peterborough an€Cambridge fall below this standard.

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 woypdtentially require new
avenues of funding to be consideredowever, a discussed later,
accelerating bus services through targeted bus priority, and accepting
adverse impacts on other road users along selected corridordd
support improved bus frequencies without excessive additional costs.

A turnup-andgo frequencyK & | f 42 06SSy &dza3S:
First and Last Mile Stratetfyin relation to Park & Ride (P&R) travel

hub sites only, but as bngerterm strategy ould be something

which is aimed for across the majority of the core network.

Considertargeting the creation of a turrup-and-go service. This
would largely requireenhancingall major radial corridors from
Peterborough andCambridge city centreto at least a bus every
12 minutes (MonSat daytime).
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Merging Park & Ride Services withe Wider Cambridge Bus
Network

2.2.19 Although we acknowledge that establishing heggh-quality P&R

2.2.20

2.2.21

network has been positive in attracting new users to buses in
Cambridge, strategitlg 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 2.2.22
of conventional and P&R bus services will prove wasteful of scarce
resources (vehicles, drivers and road capacity). Secondly, improving
guality on the conventional bus network will reduce the need to

differentiate P&R services by way of enhanced features. 2223

Such an approach would allow the delivery of tbased P&R at
addtional sites (as referenced ifransport Strategy for Cambridge
and South Cambridgeshire (TSESGwithout the wasteful
deployment of duplicate resources along existing bus routes, whilst
simultaneously helping to support the improvement of local bus
servces fornon-P&R journeys.

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 witractive for a city bus operation (well short

2T cqupaahd2<¢ 0 SKSNBlFa GKS tagw aSNDA
minutes¢ merging the two could well result in 8 buses per hour on

the main corridor. Citi 4 also has an unattractive hourly evening and
Sundayservice, which could be replaced entirely by merging with the

P&R service (every 20 minutes early evening; every 15 minutes on
Sunday daytimes).

241bid, page 12
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In Cambridge, part of the increased efficiency of resourcing coul |
be achieved by completely merging the existj P&R services
with the wider city bus network.

Bus Services Adjusted to Complement CAM Proposals

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

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

However, some general principles oabe applied when
considering future integration:

° The P&R strategy should complemethie CAM, replacing
services where overlapping, and expanding, relocating or
providingadditional sites where gaps in capacity, service le el,
or network coverage exist;

° Maximise the potential of feeder services;

° Provide first and last mile solutions across modes, inclur ing
fixed route bus, demand responsive transport, and Mobility as
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a Service style transport provision (in addition to wakgcle
andcar clubs for examp)e

Integrate with the existing and proposed rail network; and

Ensure communicatigrbranding and ticketingis integrated
with other services where possible, presenting a unif >d
transport network to the public.
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from St s & Humtngdon

dayrider & megarider zone

Mandwick on T and Bar Ml on 1S

O stagecoach

s Continues

Figure 6.

CAM Proposals Superimposed on Cambridge Bitis Network
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2.2.24

2.2.25

Enhanced Bus Service Provision for Key Employment Centres

Major developmentsbothexisting and plannedanust be adequately
linked into the public transport network. The Greater Cambridge
Partnership has identified Cambridge Science Parkmb@dge
Biomedical Campus, West Cambridge, and a cluster around
Cambridge Airport as key employment centres. They must be
supported by adequate and attractivegh-quality bus services

While detailed planning wuld be required,and some work is
already underway to progress access to these areasyme
examples of thetypes of changes whichcould be madeto the
network include

°© Cambridge Science Park provide enhanced links
Cambridge North station via busway; introduce peripheral us
service linking a West Cambridge e(g. mirroring CAM
proposals until CAM delivered).

°© Cambridge East antlirport cluster - introduce peripheral link
to Cambridge North station and Science Park if suitable rc ute
can be identified across River Cam.

° Cambridge Biomedical Cangpq receives enhanced service 3
as part of improvements for Addenbrookes Hospital area.

° West Cambridge enhanced seree providedfrom review of
overlappingservices introduce peripheral bus service linkir )
to West Cambridge (mirroring CAM proposals ui@ihM
delivered).

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
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Good Practice Features of a Good Bus Network

An attractive bus service MUST feature:

° The highest possible frequency of service;

° Fastest feasible journey time;

° Reliability and predictabilityg buses run at the advertise(
times and journey times are realistic;

° A simple network which is easy to understand and reac
marketable; and

° straightforward opportunities for inteiconnection between
services where direcbutes are not feasible.

An attractive service must AVOID:

°  Qverly complex routings;

° Low frequencies (particularly in urban areas); and

° The prioritisation of coverage (i.e. providing token servig
which run infrequently, but which appear to cover theam
with bus routes) over attractiveness

2.2.26

planned expansion of Addenbrookes Hospitais not intended to
provide additional car parking on site. Serving4gentral locations
(whether suburban or even outside the cities themselves) requires
the provision of additional, circumferential bus services where few
exist at present, based dhe principles for high quality bus services
set out below.

In both Peterborough and Cambridge, the characteristics of high
quality bus servicesould be as follows, to maximise attractiveness
to potential passengers:
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° Highestpossible viable frequencyvith at least a turaup-and-go
frequency during the main periods of demand

° Direct routings, balanced byensuring that key demand
generators and attractorare servecen route;

° Suitable vehicle capacity for peak demand; and

° High quality m-vehicle featurescommensurate with the type of
service offered.

2.2.27 The boxopposite summarises good practice regarding network
design for urban bus serviceshichshould be adopted as the basis
for rethinking the network as part of detailed Bus Strategy
development.
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2.3  Targetd BusPriority Quiality Bus Corridorg Cambridge

2.3.1 Deliveringcosteffective enhancements to bus services, particularly 2.3.3  We recognise that the high mode share for cyclists in Cambridge is a
in Cambridge, relies on improving reliability and accelerating bus positive feature of the city, but sharing infragtture between
speeds. cyclists and buses is often an imperfect solution for both modes. We

therefore recommend that comprehensive and continuous bus

2.3.2  Whilst there are some priority interventionsnany of them are priority measures (in the form of Quality Bus Corridors) are adopted
compromised by sharing facilitiesith other modes, particularly on a small selection of radial corridors sopport the bus service
cyclists, or by the continued presence of excessive private car traffic proposals set out above, giving priority to buses over all other users,
in the city centre (sed-igure §. In Cambridge ite reduction in cross and with alternativehigh-quality routes made available for cyclists
city bus links also results in d@tidnal terminating bus movements in along these corridors so that bus lanes are not shared.

the central area.

2.3.4 A GCP study of Milton Roaddoking 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 grking. It is noted that stakeholdeoncerns
have been raised oveihe proposal however, concerning loss of
green spacand potential conflicts between cyclists and pedestrians.
This general intent to explore greater separation of conflicting
modes, howeer, does align witlthe sentimens suggested with the
quality bus corridorgoncept

Consider PotentiaQuality Bus Corridorsfor example
° Madingley Road from city centre f&Rsite;
° Milton Road from city centre to junction with busway

° Hills Road fromcity centre to Addenbrookes Hospitaia

Cambridge station
Figure 7. Challenges facing Buses in Central Cambridge . . ) .
i Together theequality bus corridors on Milton Road and H Is

Road would fill the central gap in the busway
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2.35

2.3.6

2.3.7

2.3.8

When lookingcloser tothe city centre, practical issues around the
separation of mdes is recognised as an issue under the current
transport arrangements. Measures which have been used in the city
centre, such as Advanced Stop Linesadganced Green Cycle Filters
can help, but longeterm more radical options may be appropriate
in thecontext with such high mode shares for active travel and public
transport targeted. Some concedts the central areare presented

in the remainder of this section

CambridgeCity Centreg AddressingViodal Conflict

Delivering radical mode shift, peraghargets discussdd Sectiorl.4,
will require radical measures, both in the form of carrots but also as
sticks.

Therefore further investigation otonstraints on motorised access to
the central city core in Cambigeé may nesd to be carried out. It is
recognised that previous proposals, such as Peale Congestion
Control Points (PCCPd)ave been explored and that there are
barriers that meansuch measures have nobeen implemented
However, $sues of congestion andonfli@ between modes in
Cambridge city centre remaisome of the biggest barriers to
providing an optimal bus service time city. As development growth
and increased mode share (as per targaisyitablybrings the need
for enhancements to services, many ofieh would seek to travel
into or near the city centre, pressures on road space will continue to
increase unless managed.

Studies are ongoingegarding central Cambridgesuch as those
related to the Spaces and MovemenSupplementary Planning
Document (SB) being produced bythe GCP andCambridge City

25 Cambridge City Council, Cambridge Local Plan, September 2018
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2.3.10

2.3.11
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Council. While thisBus Reviewdoes not seek to prelude the
outcomes of these, we would suggest that the following sentiment,
expressed in the recently adopted Local Plan when considering land
for new publidransport infrastructure, should also be considered for
the city centreas well as the corridors noted abave

0A successful and high quality public transport network need to
be efficient, reliable and attractive. Congestion is a problen in
Cambridge, adh it is vital for buses to be free from other traffi ,
where possible, in order for them to deliver on reliability and sp¢ =d
of journeyé?®

A step further than providing priority to buses through the centre
could be consideredAlthough complete bans on emy 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 roadhffic and complemented by suitable
public realm, would makehe city centrea distinctive feature of
Cambridge and support the radical mode share targets by
discouraging use of motorised transport.

Such an arrangement, with coverage shdenillustrativepurposes
only, as a Green Travel Areafigure § wouldalso underscore the
existing, unusually high mode share for walking and cycling in
Cambridge and ensure that this continues into the futurkis would
helpminimise thepressure on local public transport and the need for
high levels of public funding for bus service enhancements.

Although traditionally bus priority has been associated with hard
measures (such as bus gates, restricted right turns, bus lanes, etc),
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2.3.12

2.3.13

2.3.14

technobgical 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
andFigure Qelow).

Figure 8also highlightsa more radical, and again illustrative, option
of abus loop around which buse=uld circulate (facilitating easy
interchange at a series of high qualpublic transport hubs), anits
integration with the proposed Quality Bus Corridors and buswhig.
busloop concept builds on the successful launch and development of
busway servic&) by Whippet, which largely skirts the central area.

It is recognisd 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 tfimddamental 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.

While this report las concentrated on the benefits for bus operation,
there are also benefits to greenhouse gas emissions, air quality and
health from helping create a lowaffic city centre, and uncongested
and efficient operation of vehiclalrough the network.
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Figure 8. lllustrative Concept of &reen Travel Area for Cambridged Bus Loop
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CASE STUD'$mart Traffic Management

Instead of changing the road layout, an alternative approach i
that taken in Amsterdam with use of Smart Traffic Management
In this scheme, traffic signals are made moresdhble to allow
priority to be given buses, or other vehicle types. This schem
provides a softer approach to bus priority management which i
less aesthetically disruptive.

Smart Traffic Management schemes can also provide drivers a
passengers with rédime journey information about upcoming
delays and, for cars, alternative routes. These can be combing
with in-vehicle navigation equipment to encourage cars ontg
different routes which are not used by buses.

This approach is being investigated angldged in Sydney, with
full delivery of the system in 2020. The scheme has also beg
installed in Los Angeles, which had the effect of increasin
average bus speeds by c¢. 25% on the routes affetted.

Applicability to CPCA

This approach could be appliedltzations within the CPCA with
significant congestion, however consideration should be given t
what is most appropriate in each setting. Whilst bus lanes hay
been wellused in the UK, there is scope for more use of Smal
Traffic Management which presenss alternative approach to
the problem.

FinalReport

% Active Transport Alliancehttp://activetrans.org/blog/losangelessignalsway-
better-busservice accessed on 24/10/2018
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Figure 9. A Typical Arrangement for Bus Priority Sigridls

27 Graphic creditGlobal Traffic Technologies
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2.4

241

24.2

243

FlexibleResponses tdPassenger Requirements 244

Embedding Quality Services Early

Successful implementations of new bus services nedxtdemand

led (ie. 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 revadv around the private car.
Therefore it is critical that bus services for new developments
continue to beprovided at the start of activity at the location, and
that of sufficient frequency and adequate routing to matkeem
attractive to currentand future users.

Offering token services @ a few journeys each dayr even an
hourly servicg 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 quigkas 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; and accepting that this may require compromises on
total value of developer cdributions to ensure funding is released
as early as possibleServices also need to be tailored to the nature
of the development; for example, new industrial locations with shift
working arrangements will need bus services which adequately cater 2.4.6
for those shift times.

245

FlexibleServices and First/Last Mile Solutions

Modern working practices, with a significant increase in flexible

hours, parttime working, and working from homaow result in even

more pressures on public transport to be adequately flexito
YIGOK dzaSNARQ GN} oSt SELISOGI GAzya |
by the car.
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Figure 10summariseghis approach of flexible, demare@sponsive
local transport providing a link from major peripheral developments
to nearby bus stops andiil stations from where a frequent and
attractive public transport service is offered.

1
*

Last mile, tailored transport

Flexible, demaneresponsive transport at peripheral locations

First mile/Last mile solutions can play a significant role in this
attractive flexibility, with commercialffjunded demaneresponsive
solutions now being piloted in a number of parts of thed$koelow

A recent development in the provision of bus transit is the advent of
dzNB Iy RSYFYR NBalLRyairgdgsS (Nihigaii
style of operation, passengers can request a busicksing 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 thataai, but more flexible than

a bus. This solution would address concerns over infrequent or

y IRegyar s sepvige Hajtgrns gnd gad hefoplgdeihe §ap inpigas ngi ¥

best suited to conventional fixed route service
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CASE STUDYPickMeUpg DRT in Oxford

Oxford Bus Company (run by Bbead) launched their DRT
serviceg PickMeUp in June 2018. The service operates across the
central city and surrounding area (shown in the maight),
covering 12.2 square miles. Passengers experience average
response times of 10 minutes, lowered by the existence of 2,000
WAHA NI dzl f ¢ apre=dl pickip Ddidés hich 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

hEF2NRQE aSNWBAOS KIFa &aSSy IINRdzyR Ttpn SIENI& | R2LISNBE &aSyEtenyovef MuchNd :
the city area at arearly stage. The immediate applicability of this system to CPCA would be in Cambridge and Peterborough, with areasiieell s
this, outlined below. Furthermore, if DRT services in these areas proved successful, this form of bus transit could be, exmhmdy 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 travetadign gaealth visits, friends
and relatives.
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247

2.5

251

2.5.2

The types of locationvhich may be suiable for urban DRTin
Peterborowgh and Cambridgenclude, but are not limited to:

° Norwood and Paston (Peterborough)

° Stanground (Peterborough)

° Hampton and Great Haddon (Peterborough)

° Cambridge Science Park and Regional College

°© Cambridge East and Airport ster

° Cambridge Biomedical Campus and Addenbrookes Hospit 1l

° Cambridge West development area

Delivering a holistic and flexible transport experience should include
consideration of how taxis interact with the wider public transport
offer in the cities. As w 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 oppotunity to provide flexible local transport solutions.

VehicleQuality

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

Best standrd of interior finish, high quality seats, and selected
features such as WiFi, and charging points should be standard
features.
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2.55

2.6

2.6.1

2.6.2

2.6.3
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Vehicle age is less of a consideration provided the fleets are well
maintained and regularly cleanegthis is generally thease 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 fleetsither hybrids or even
electric buses.

There are no intrinsi¢cransportrelated reasons to accelerate the
introduction of low emission buseshe cost of low emission vehicles
should therefore be justified against nd@ransport objectives such as
health, and funded accordingly.

Accessibility for all persons wishitgtravel is increasingly seen as a
right, and both vehicles and associated stop infrastructure should be
specified to provide stefree access to all bus services in both cities,
with a rolling programme of conversion where necessaglways
ensuring that there is a match of buses switable infrastructure.

Multi-Modal Integration

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

Inter-modal integration depends on two kegmponents:

° Physical integration; and
° Journey coordination.

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
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