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1.

Overview

1.1

Introduction

1.1.1

This project to introduce 34 Zero Emission Buses (ZEBs) to three routes is one
of the key enablers for both Hampshire County Council (HCC) and Portsmouth
City Council (PCC) Bus Services Improvement Plans (BSIPs). The bus routes
chosen are in an area with high levels of deprivation and poor air quality. The
modern, passenger-friendly design will help attract and retain passengers
whilst their quiet operation will improve the ambience for users and
neighbours. They will provide the up to 33% of households without a car,
access to healthcare, jobs and education which is cleaner and quieter.

1.1.2

This project will replace 34 diesel buses operating across the Gosport –
Fareham – Portsmouth area with new, modern, accessible, battery electric
Zero Emission Buses (ZEBs), charged using Renewable Energy Guarantees of
Origin (REGO) Certified ‘green’ energy, providing immediate air quality
improvement. Simultaneously, HCC and PCC will be implementing their
complementary BSIPs which will ensure faster and more reliable journey times
for these buses, improved connectivity between bus routes and other modes
of transport and improved lower-cost, simplified ticketing whilst encouraging a
modal shift from car to bus.

1.2

Strategic Context

1.2.1

This project is a strong strategic fit with National Bus Strategy (NBS),
Strategic Priorities and the ZEBRA core objectives. It also aligns with the
strategic plans of HCC and PCC to achieve net zero by 20501 as well as their
economic and social plans for improving access to jobs, education, and
services, which together support the Government’s Levelling Up and Growth
priorities.

1.2.2

The NBS (Bus Back Better) sets the strategic framework for this project from
which both HCC and PCC have developed their specific BSIPs. Both authorities
have chosen the Enhanced Partnership route, building on strong partnership
working arrangements they have developed over time with bus operators.
Both BSIPs aim to deliver significant enhancements to bus services to improve
their attractiveness to customers, efficiency of operations and increase bus
use whilst supporting wider decarbonisation and accessibility plans.

1.2.3

The South East Hampshire Rapid Transit (SEHRT) programme which is being
developed and delivered by a partnership of PCC, HCC, Isle of Wight Council
(IWC) and the bus operators, will provide a bus based rapid transit system in

1

Climate change strategy and action plan | Hampshire County Council (hants.gov.uk) and Council projects targeting

climate change - Portsmouth City Council
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the ZEBRA scheme area as well as improved connections with the Isle of
Wight2. PCC, HCC and IWC were awarded £56m from the DfT’s Transforming
Cities Fund in 2020 to deliver Tranche 2 of this programme. There are strong
synergies between the SEHRT programme and the ZEBRA scheme. Two of the
proposed routes for ZEBs are covered by the SEHRT corridors, and their users
will benefit from infrastructure measures delivered in Tranche 2, in particular
bus priority measures and junction improvements. The use of ZEBs on the
corridors will complement and enhance the SEHRT programme.
1.2.4

Flowing through these plans are the Government’s three strategic priorities:
• Grow and Level up the Economy
• Reduce Environmental Impacts
• Improve Transport for Users.

Meeting these objectives has been central to the selection of the scheme and
the delivery model for this ZEBRA project.
1.2.5

The way in which this project delivers on these objectives is summarised in
Table 1-1 below:

Table 1-1: Links to the Government’s three strategic priorities:

Government Priorities
Grow and level up the economy

Project Priorities
To improve the availability of fast and reliable buses
in areas of high deprivation and low car ownership
thus improving access to healthcare, jobs and
education.
On a UK-wide basis to secure and grow jobs with
as they embark on UK assembly and component
manufacturing.

Reduce environmental impacts and improve
air quality

To reduce CO2 emissions in the area by 20% and
noise levels.
To improve air quality through the removal of NOx
and PM associated with existing diesel buses.

Improve transport for the user

To provide quieter, modern buses with higher
specification (AC as well as USB, PIS etc).
A quieter bus will allow passengers to chat to their
friends on the bus and hear what’s being said.
To provide faster and more reliable services through
implementation of BSIPs (notably bus priority).
BSIPs aims to improve passenger safety and the
perception of safety through for example CCTV on
buses. The bus provides this as well as openness,
good lighting, forward and rearward facing seating
and the fact the bus monitors where people are
sitting.

2

Homepage - South East Hampshire Rapid Transit (sehrt.org.uk)
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1.2.6

The project has also been designed to specifically deliver on the core
objectives of ZEBRA:
• To support the Government’s commitment to decarbonisation and to reduce

the transport sector’s contribution to carbon dioxide (CO2) emissions.
• To support the role out of 4,000 ZEBs that the Government committed to in

February 2020.
• To support bus manufacturers in developing ZEB technology.
• To support partnership working between Local Transport Authorities (LTAs),

bus operators and other local stakeholders as set out in the NBS.
• To better understand the challenges of introducing ZEBs and supporting

infrastructure to inform future Government support for ZEBs.
1.2.7

The way in which this project delvers on these objectives is summarised in
Table 1-2 below:

Table 1-2: Delivering on the ZEBRA core objectives

ZEBRA Scheme document: Guidance for development
To support the government’s
commitment to decarbonisation
and to reduce the transport
sector’s contribution to CO2

With the replacement of 12% of the area’s bus fleet with zero emission
vehicles and a reduction of carbon emissions on the routes in scope by
over 2% in the first year, this scheme will deliver significant
environmental and public health improvements.

emissions.
To support the roll-out of the
4,000 Zero Emission Buses that
the government committed to
in February 2020.

The 34 new electric buses will contribute directly to the promised rollout of 4,000 zero emission buses in the UK, whilst the investment that
we make now will help support the wider transition of our entire fleet
by 2030. This will make a significant contribution towards reaching the
government’s target to roll-out 4,000 new ZEBs in this parliament.

To support bus manufacturers
in the development of zero
emission bus technology.

Lessons learned will be documented throughout the scheme through
our robust Monitoring and Evaluation (M&E) process. Metrics will be
continually monitored and evaluated throughout the lifespan of the
electric buses, with data and experiences being shared with bus
manufacturers, academic partners, research institutions, and
government.
To support partnership working
between Local Transport
Authorities, bus operators, and
other local stakeholders as set
out in the National Bus
Strategy.

There are a large number of delivery partners working together across
this scheme, with numerous local authorities, private providers and
local stakeholders. These are, all underpinned by a robust project
management structure to ensure an efficient and collaborative delivery
of this scheme. Lessons learned will be documented and shared
amongst each partner to ensure improved collaboration in the future.
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To understand better the
challenges of introducing zero
emission buses and supporting
infrastructure to inform future
government support for Zero
Emission Buses.

1.2.8

1.2.9

3

A dedicated Monitoring and Evaluation team will be in place throughout
the lifespan of the scheme. The team will document any
findings/challenges and relay these back to the wider project team and
disperse more widely when deploying and running the electric buses
and the corresponding infrastructure. The complex nature of the
ownership structure of the charging infrastructure and charging
aspects for Operators can be used to inform future projects.

The wider transport strategy for Hampshire and Portsmouth is covered in their
Local Transport Plans 4, which contain the following visions for mobility:
a)

A carbon neutral and resilient transport system designed around people,
which; support health, wellbeing and quality of life for all; connects
thriving places; and respects Hampshire’s unique environment.

b)

By 2038 Portsmouth will have a people centred travel network that
prioritises walking, cycling and public transport to help deliver a safer,
healthier and more prosperous city.

As part of Portsmouth’s 10-year strategy for delivering cleaner air3, PCC is
committed to working collaboratively to improve and maintain healthy air
quality in the city to protect public health and the environment and enhance
its status as a great waterfront city. This collaborative approach to improving
air quality in the city has also been demonstrated through the work on the
city's Local Air Quality Plan which has seen the City Council work with local bus
operators to retrofit 105 buses in the city so that they operate at Euro 6
emission standard.

env-air-quality-strategy.pdf (portsmouth.gov.uk)
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2.

Defining the Place

2.1

Defined Area

2.1.1

The Defined Area for the proposed bus network is shown in the map at Figure
2-A below and covers the Gosport – Fareham – Portsmouth area with HCC
being the Local Transport Authority (LTA) for Gosport and Fareham.

Figure 2-A: Map of the Defined Area

2.1.2

The Defined Area is unique, with PCC being based on an island with a section
on the mainland to the north and Gosport being a peninsula with Fareham on
the mainland to the north. This geography means that many road journeys are
extended, and there is a high volume of trips by ferry between Gosport and
Portsmouth. Portsmouth is also the mostly densely populated city in Great
Britain outside London, resulting in a high level of trips in a relatively small
area that are well suited to public transport and active travel choices.
Portsmouth's coastline has a wide variety of land uses including, residential
and commercial developments, wildlife habitats, beautiful seafront destinations
for visitors, the home of the Royal Navy and sea routes to Europe, Isle of
Wight, Gosport and Hayling Island.
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2.1.3

The Defined Area is heavily populated which is expected to grow from 416,000
to over 450,000 by 2041. Currently, approximately 40,000 people commute
into the City of Portsmouth daily and 30,000 out of the city (60% by car or
van).

2.1.4

Table 2-1 below presents a snapshot of the three local authorities concerned in
terms of population, employment, wages and GDP per head, compared with
Hampshire as a whole and the South East region. It will be seen that all three,
but especially Portsmouth and Gosport, lag significantly behind other parts of
the county and the region as a whole, with higher levels of unemployment,
lower average weekly pay and lower GDP per head.

Table 2-1: Economic Statistics for the Defined Area
Item

Portsmouth

Total Population

214,700

84,700

116,300

1,389,200

9,217,300

Population Aged 16-64

144,800

51,700

69,100

829,700

5,630,800

Economically Active

117,000

39,500

55,700

689,600

4,752,000

80.5%

66.5%

77.6%

79.8%

81.6%

110,100

36,700

53,600

66,700

2,400,000

75.6%

61.4%

74.6%

77.1%

82.5%

Unemployed

6,000

1,700

2,200

22,300

97,000

Unemployed (%)

5.2%

4.4%

3.9%

3.2%

3.9%

0.89

0.52

0.83

0.88

0.90

£480.50

£493.20

£593.30

£544.00

£510.60

31,681

£15,537

30,099

£33,734

£35,631

Economically Active (%)
In employment
In employment (%)

Jobs Density†
Median weekly pay
GDP per head

£

Gosport

Fareham

£

Hampshire

South East

Source: Office for National Statistics
NOMIS database (population, employment and earnings statistics). Regional Gross Domestic Product Estimates
(ONS). Figures shown are Gross Domestic Product per Head at current market prices, for 2019.
Median weekly pay from Annual Survey of Hours and Earnings, 2021 (ONS).
† - Number of jobs per person aged 16-64.

2.1.5

The job density in Gosport for 2021 is just 0.52 (Office for National Statistics)
which means there is effectively only one job for every two residents of
working age. There has been a 14% decrease in workplace employment in the
Town Ward since 2015, representing a reduction of 500 jobs.

2.1.6

Portsmouth is the 59th most deprived of the 326 local authorities in England.
There are high levels of financial deprivation across the Defined Area. Health
outcomes are also poor. Life expectancy is 7.8 years lower for men and 6.0
years lower for woman in the most deprived areas of Portsmouth than in the
least deprived area.

2.1.7

Fareham does not have the same scale of challenges as Gosport or
Portsmouth, however it is no less worthy of investment. Fareham has a
relatively high job density of 0.83, however there were more residents with
low or no qualifications in Fareham in 2020 compared to some neighbouring
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Hampshire districts (Office for National Statistics), and Census 2011 data
suggests the ZEB route area has a higher proportion of residents with low or
no qualifications compared to the Fareham average.

2.2

Demand for Travel

2.2.1

Population: The population of the Defined Area is shown in Table 2-1 below. Of
these only a small proportion currently use public transport with the majority
using private car.

Table 2-1: Defined Area Population4
Local Authority
Portsmouth

Population, Mid 2020
214,692

Gosport

84,679

Fareham

116,338

Total for Project Area

415,709

2.2.2

Movement Options: The mobility choices available in the Defined Area are
walking, cycling, private car (or van) and bus with a ferry link between
Portsmouth and Gosport.

2.2.3

Patronage: The bus patronage and ridership figures for Portsmouth and
Hampshire since 2010 are shown in Table 2-2. The data for 2019/20 reflects
the travel restrictions imposed in response to the Covid pandemic from March
2020, and do not reflect long term travel trends. Analysis of the bus patronage
data up to 2018/19 shows significant growth from 2009/10 in both Portsmouth
and Hampshire. However, the populations of these areas also increased during
this time, so the actual bus usage of each resident declined slightly. This partly
reflects increasing car ownership and usage. This project when combined with
both BSIPs is an opportunity to improve patronage through stemming the
downward trend in residents’ usage rates and encourage more journeys by
public transport. Both BSIPs propose improvements to bus journey times and
reliability, increased off-peak frequencies and a range of fares initiatives to
help rebuild bus use and passenger confidence post-Covid. Modern zero
emission buses would help redefine public perception of public transport. This
action is supported by the Marketing Strategy laid out in the Management
Case and notably:
a)

4

Last month (December 2021) the extension to the highly successful and
award-winning Eclipse Bus Rapid Transit scheme was opened. Whilst the
Eclipse service is not part of the ZEBRA services, it should help drive
patronage between Fareham and Gosport, and in turn may drive growth
for service 9/9A (which is ZEBRA service and uses part of the Eclipse
busway).

Mid-Year Population Estimates June 2020, Office for National Statistics.
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b)

A major marketing campaign is due to commence with the local Radio
Station (Wave 105), whereby the anchor breakfast presenter will be
driving buses in the area regarding the above.

c)

There is an array of TCF measures being introduced on most of the
ZEBRA routes which will improve punctuality and hopefully journey time.

d)

It is hoped that some elements of the EPs for both Hants CC and Ports CC
will also help to drive patronage.

Table 2-2: Patronage and Ridership in Portsmouth and Hampshire
Passenger journeys (millions)

Year

2009/10

2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

Growth

Portsmouth

11.02

11.25

11.17

10.72

10.88

11.48

11.46

11.54

11.48

11.75

12.03

7%

Hampshire

30.25

31.07

31.93

31.58

32.23

32.16

30.64

31.61

31.00

31.12

28.94

3%

Total

41.27

42.32

43.10

42.30

43.11

43.64

42.10

43.15

42.48

42.87

40.97

4%

Sources: PCC and DfT Annual Bus Statistics Sheet BUS0109

Bus Ridership per resident

Year

2009/10

2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

Growth

Portsmouth

55.39

55.50

54.35

51.83

82.48

54.89

54.39

53.69

58.46

54.63

56.01

-1%

Hampshire

23.24

23.68

24.15

23.74

24.09

23.89

22.65

23.23

22.61

22.61

20.94

-3%

Sources: PCC and DfT Annual Bus Statistics Sheet BUS0110

2.3

Vehicles and Operators

2.3.1

The bus services in the three areas are provided by the two main operators
First Hampshire & Dorset and Stagecoach South. The numbers of vehicles,
annual bus mileage and pre-Covid (2019) patronage in the local authority area
are shown in Table 2-3 below.

Table 2-3: The Local Bus Network
Operator / route

Buses

Routes

Bus-km p.a.

Passengers 2019

First Hampshire & Dorset

138

29

9,863,875

13,992,097

Stagecoach South

135

6

1,984,730

3,340,915

Total in area

273

35

11,848,605

17,333,012

34

3

2,425,198

3,788,271

12%

9%

20%

22%

Routes 1, 3, 9/9A
Routes 1, 3, 9/9A %
2.3.2

The dominant operator in the area, First Hampshire and Dorset (part of
FirstBus), with 51% of buses, 83% of bus mileage and carrying 81% of
passengers, will be operating the battery electric buses.
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2.3.1

The current makeup of the 141-strong fleet operating in the Defined Area is
shown in Table 2-4 below (this is a sub-set of the Local Authority area). All the
buses currently in operation are to Euro 6 diesel standards, either delivered
new or retro-fitted.

2.3.2

The routes to be converted to battery electric bus operation account for 20%
of total bus mileage and carry 22% of passengers in the Defined Area.

2.3.3

The 34 Euro 6 diesel single deck buses being replaced with ZEBs will be
cascaded out to other First Hampshire Dorset and Berkshire locations and the
remainder cascaded across the FirstBus business in England. This will ensure
the higher Euro standard vehicles provide improved air quality in their new
location as the lower Euro standard vehicles are decommissioned. From a
Hampshire, Dorset and Berkshire perspective, FirstBus envisage ultimately
replacing Euro V Optare Solos & Volvo B7RLEs from Weymouth.

Table 2-4: Makeup of the Fleet Operating in the Defined Area
Operator

Routes Bus Type Number Engine

Stagecoach
First Hampshire and
Dorset

Bus-Km PA

Carbon Impact

6

Single
Deck

66

E6

3,340,915

808 tonnes

29

Single
Deck

75

E6

13,992,097

3,386 tonnes

Map of the proposed ZEB routes showing the Portsmouth City Council and
Fareham and Gosport Borough Council boundaries, the ZEB depot at Hoeford
and the Levelling Up funded developments at Portsmouth International Port
and Hilsea Lido at

2.3.4

Figure 2-B below.
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Figure 2-B: Proposed ZEB Routes and Levelling Up Investment sites

2.3.5

The map of all the FirstBus routes in Fareham and Gosport is shown in 2-C
below. Note Routes 9/9A will become ZEB routes as a result of this project.

Portsmouth City Council and Hampshire County Council · 2022
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Figure 2-C: Proposed ZEB routes showing alignment with Air Quality
Management Areas and Clean Air Zone
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3.

Ambition and the Case for Change

3.1

Strategic Context

3.1.1

It is the intention of both HCC and PCC to decarbonise the local bus fleets by
2035 supporting the wider ambitions of the authorities to achieve net zero by
2050, not least by increasing bus use through a more attractive offer.

3.1.2

Both major local bus operators are committed to having fully zero-emission
bus fleets by 2035. First, the partner in this bid announced in 2020 that it will
not buy any new diesel buses after the end of 2022. FirstBus operates 32 zero
emission electric single and double deck buses in York (over 30% of its York
fleet) and, over the last year they have introduced an initial 14 electric single
and double deck buses into Leeds (of which 5 will operate on the Leeds P&R
services). They are also trialling hydrogen vehicles in Aberdeen, where they
have had 15 vehicles in service since 2020 and another 10 are planned.
FirstGroup’s commitments are laid out in Table 3-1 below.

Table 3-1: FirstGroup’s Commitments
To be the partner of choice for our customers, passengers and communities for low- and zeroemission mobility solutions
To continue working with vehicle manufacturers, energy partners, our professional associations and
others on the transition to low- and zero-emission mobility solutions
To enhance our knowledge of the short-, medium- and long-term risks and opportunities for our
business in the transition to a low-carbon economy
To plan our transition in a way that means that we continue to drive growth, be cost efficient, build
trust with our stakeholders and future proof our business
To embed our approach of eliminating carbon and air emissions from our operations into our
divisional strategies and business plans
To address both air quality (e.g. NOx, PMs) and carbon emissions, ensuring we have a holistic and
long-term plan
To model science-based carbon reduction trajectories to 2040 to help inform our transition plans
To understand the risks from the physical impacts of climate change in line with recognised climate
change scenarios*, and build resilience where needed
To be transparent with our progress and publicly disclose decision-useful climate-related financial
information*
3.1.3

To support this bid both HCC and PCC aim to phase out tail pipe emissions of
CO2 from buses by 2035. A successful ZEBRA bid, and the delivery of 34
battery electric vehicles plus supporting infrastructure, will be a catalyst for
this strategy. In parallel, the HCC and PCC BSIPs aim to deliver faster and
more reliable journey times, improved connectivity between bus routes and
other modes of transport and improved lower cost simpler ticketing. HCC, PCC
and First Bus believe that this overall package of investment will encourage a
significant modal shift from car to bus.

Portsmouth City Council and Hampshire County Council · 2022
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3.1.4

This project has a range of drivers for change as detailed in the paragraphs
below. These align with the objectives set by DfT for both its wider remit and
the specific ZEBRA project (as detailed in Table 4-1 and Table 4-2 below).
They include:
• meeting the DfT’s central objective of supporting the government’s

commitment to decarbonisation and reducing the transport sector's
contribution to CO2 emissions
• supporting the plan to roll out 4,000 Zero Emission Buses
• supporting and enhancing the already strong partnership between the two

authorities and local bus operators
• supporting bus manufacturers in the development of zero emission bus

technology
• helping to understand better the challenges of introducing zero emission

buses and supporting infrastructure to inform future government support
for ZEBs
3.1.5

This investment will support the growth and levelling up of the economy by
improving public transport services, providing greater accessibility to
healthcare, jobs, education and training opportunities, especially amongst the
25% of households without a car.

3.1.6

In addition, the zero emission buses will specifically reduce the environmental
impacts of transport and improve local air quality. By providing a cleaner and
greener form of transport, with reduced levels of noise and vibration, the ZEBs
will improve transport for the user.

3.1.7

These non-monetarised benefits are tabulated in Chapter 4 of the Economic
Case.
Strategic Context Summary:

3.1.8

Figure 3-A shows the summary of the Strategic Context for this project and
how this ZEBRA project, leading the way to a full ZEB fleet by 2035, is a
conduit to them.
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Figure 3-A: Summary of Strategic Context

BSIPs

Commitment
of Operators
to Zero
Emissions

LTP4: Strategic
Fit with LTA
Ambitions

Priority:
Reduce
Environmental
Impact = Air
Quality

Priority:
Improving
transport for
the user

ZEB
Fleet
Sustainable
Transport
Improvements

Priority:
Levelling Up
Fund

eMobility as a
Service
(eMaaS)

PCC Air
Quality:
Portsmouth
Clean Air Zone

3.2

Need for Change - Air Quality Impacts (link DfT
Priorities - Reduce Environmental Impacts/Air Quality
+ ZEBRA Objectives – Reduce Transport Sector’s
Contribution to CO2 Emissions)

3.2.1

Poor air quality is the largest environmental risk to public health in the UK.
Air pollution from vehicles affects all the local authority areas. There are
currently seven Air Quality Management Areas (AQMAs) in this area,
comprising five in Portsmouth and two in Fareham. Measures to reduce
pollution, particularly Nitrous Oxides (NOx), to within National Air Quality
Objectives levels are focussed in the AQMAs.

3.2.2

Despite ongoing work to reduce air pollution, both Portsmouth City Council
(PCC) and Hampshire City Council (HCC) have been served with Ministerial
Directions, requiring the council to achieve compliance with legal limits for NO2
in the shortest possible time in areas of exceedances. The local authorities
were required to undertake feasibility studies to consider measures that would
reduce air pollution in the shortest possible time. As a result of these studies
Hampshire County Council were directed to implement a number of non-
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charging measures focused in Fareham, and Portsmouth City Council launched
a charging Clean Air Zone in the city on 29th November 2021.
3.2.3

Examining the pollution map for Hampshire (Figure 3-B) it can be seen that
the Gosport – Portsmouth area has notably high levels of nitrogen dioxide
(NO2) pollution compared to the remaining geographical area. One of the
main causes of nitrogen dioxide pollution in this area is road traffic.

Figure 3-B: Hampshire Pollution Map
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Figure 3-C: Proposed ZEB routes showing alignment with Air Quality
Management Areas and the Clean Air Zone

3.2.4

The electric bus routes serve five of these seven AQMAs (Fareham, Portland
Street and Portsmouth areas 6, 7, 11 and 12) and will travel through the
Portsmouth CAZ. Electric buses will replace diesel buses with exhaust systems
that keep emissions within Euro 6 standards. With no tailpipe exhaust, the
electric buses will avoid emissions of up to 1.15 kg of Nitrous Oxides
(NOx) and 14 kg of Particulate Matter (PM), as shown in Table 3-2 below.

Table 3-2: Avoided Emissions Savings
Indicator
Annual bus distance
Euro VI maximum NOx emissions
Maximum NOx saving
Euro 6 maximum PM 2.5 emissions
Maximum PM 2.5 saving

Quantity

Units

Data source

2,409,240 buskm

First Hampshire & Dorset

0.47645938 g/km

First Hampshire & Dorset

1,147 Kg
p.a.
0.005793518 g /km First Hampshire & Dorset
1.396 kg
p.a.

Note: With the BSIP improvements supporting modal shift that there will be further savings through
reductions in emissions from private vehicles due more people choosing bus over car.
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3.2.5

This will significantly reduce pollution within the 5 AQMAs served and within
the Portsmouth CAZ, contributing towards the delivery of local and national
targets.

3.2.6

In addition, the conversion of 21% of bus mileage in the authority areas to
zero emission buses will save over 1,900 tonnes of CO2 emissions
annually, as shown in Table 3-3 below, supporting PCC's target of achieving
net zero carbon by 2030.

Table 3-3: Carbon Savings

Indicator
Average distance/bus p.a.
Buses on routes 1, 3, 9/9A

Quantity

Units

Data source

70,860 bus-km p.a.

First Hampshire & Dorset

34

First Hampshire & Dorset

1& 3 = 26
9/9A = 6
Bus distance travelled
Average bus speed
Diesel fuel consumption
(2024)
Diesel fuel consumed
CO2 emissions diesel
CO2 emissions

2,409,240 bus-km p.a.
17.95 kph
0.43 l/km

WebTAG

1,035,973 litres p.a.

WebTAG

2.42 kg CO2 equivalent/litre

1.00 kWh/km

Electricity consumption

2,409,240 kWh p.a.

CO2 emissions
CO2 emissions avoided

WebTAG

2,507,055 kg CO2 equivalent p.a.

Electric bus energy use

CO2 emissions electricity

Google maps & timetables

Estimation of the energy
consumption of battery
driven electric buses by
integrating digital
elevation and longitudinal
dynamic models: Malaysia
as a case study ScienceDirect

0.24 CO2 equivalent/kWh

WebTAG

578,218 kg CO2 equivalent p.a.
1,928,837 kg CO2 equivalent p.a.

3.3

Need for Change – Improving Transport for the User
(link DfT Priorities + ZEBRA Objectives on roll out of
4,000 Zero Emission Buses)

3.3.1

Both PCC and HCC have undertaken a detailed review of their bus services as
part of developing their BSIPs. These reviews assessed the geographic areas
covered (population, partnerships, and unitary authorities). They examined
the current bus offering to passengers detailing out their strengths and
weaknesses as well as the local bus market profile for each major conurbation.
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From this work they created a set of targets and delivery plan for them to
meet the aims of the Government’s NBS.
3.3.2

The research undertaken by both PCC5 and HCC in developing their BSIPs
identified that urgent action was required across their areas of responsibility
on the following to achieve the outcomes expected by passengers:
a)

Need to improve bus services and planning:
• To make for frequent and reliable services (focussed on bus priority to

improve journey times)
• To improve planning/integration with other modes (ensuring

interlinked timetables and local mobility hubs to encourage increased
bus travel)
• To improve and simplify fares and ticketing (easier to understand and

notably to enable tap on tap off payment)

3.3.3

5

b)

Need to make improvements to the passenger experience through higher
specification buses (notably decarbonised with more comfort and with
better access and improved real time passenger information (RTPI)).

c)

Need to improve passenger engagement

d)

Need to make better land use planning and pricing of car parking

This project’s contribution to solving these problems are:
a)

Improving Bus Services: In delivering this project both PCC and HCC will
focus on reducing congestion in the Defined Area to enable faster and
more reliable journeys and the ZEBs will offer a quieter, higher standard
product

b)

Improving Passenger Experience: In delivering this project, passengers
will be provided with state-of-the-art ZEBs (designed as an electric bus
not a converted diesel bus), that have: enhanced comfort (air
conditioned, quieter, and a smoother ride); an improved passenger ‘open’
environment; surround real time passenger information systems;
improved accessibility (including induction loop for people who are hard
of hearing) and interactive displays.

Portsmouth Bus Service Improvement Plan Consultation 2021 (BSIP) - Your City, Your Say survey research
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3.4

Need for change/intervention - Economic growth/
levelling up (link DfT Priorities + ZEBRA Objectives of
support partnership working between Local Transport
Authorities, bus operators and other local
stakeholders)
Challenges

3.4.1

This project supports several other interventions by PCC and HCC, aimed at
addressing significant economic challenges in the Defined Area. As was
illustrated in Table 2-1 above, the Area presents a number of key challenges.
These include:
Employment
a)
Portsmouth: The percentage of households in Portsmouth that are
workless is 18.2% compared to the whole of the SE which is 10.2% and UK
nationally is 13.9%. The median weekly wage of £480.50 is 5% below that of
the UK as a whole6.
b)

Gosport:

• The job density in Gosport for 2021 is just 0.52 which means there is

effectively only one job for every two residents of working age. This means
that many residents need to travel out of Gosport for work. The high
number of out-commutes against high in-commutes suggests a skills
mismatch between local residents and local employment opportunities.
There has been an 14% decrease in workplace employment in the Town
Ward since 2015 with an estimated 500 fewer jobs.
• Access to employment further afield is limited with close to a quarter

of Gosport residents having no car availability in 2011, and in the
Town Ward this rises to over 1 in 3 residents (34%). This compares
with 15% for Hampshire and 26% nationally. Hence, the availability of
good public transport is crucial to ensure accessibility to employment
and training opportunities.
• The employment rate for Gosport (66.5%) is the lowest in Hampshire

(79.8% average) and is below the regional average (81.6%). Gosport
has the highest working age economic inactivity rate in Hampshire at
33.5%. This compares with the Hampshire average of 19.2% and the
national average of 21.6%.

6

Earnings and hours worked, place of residence by local authority: Annual Survey of Hours and Earnings, ONS Table 8
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• The pandemic has worsened the situation in Gosport town: there has

been an 17% decrease in workplace employment in the borough since
2015 with an estimated 6,700 fewer jobs in total. The number of
benefit claimants more than doubled from 1,000 in June 2019 to 2,090
in November 2021, having peaked at 2,945 in March 2021.
Levelling Up Fund
3.4.2

This ZEBRA project combined with the BSIPs (see Para 3.8) will support
actions to address the economic disparities, through providing faster, more
reliable and more comfortable public transport, as part of the wider Levelling
Up interventions being taken by PCC as described below. It should be noted
the routes covered by this project are aligned to this development.

3.4.3

Portsmouth International Port’s crucial terminal extension, the transformation
of Hilsea Lido and the creation of ‘Linear Park’ have been confirmed after an
announcement by the Department for Levelling Up, Housing and Communities.

3.4.4

a)

This project, Transforming the Visitor Economy, has been awarded £20m
Levelling Up Funding, with £8.75m supporting an opportunity to create
the longest urban park in the UK and the redevelopment of the iconic
Hilsea Lido at the heart of the plans.

b)

The Lido and planned park, which is served by proposed ZEB Route 3,
see Figure 2-B above, will be refurbished to include good quality
changing facilities, integrated children’s water play, terracing and
spectator areas and events space, including the ability to function as a
community hub, enabling community-centred activities in a unique
natural environment.

c)

The port development, known as The International Terminal
Transformation, received £11.25m. This is necessary to manage the
anticipated increase in passengers through the port, which looks to
exceed over 200 cruise calls across the next three years. Each cruise call
is anticipated to generate up to £1.5 million to the region’s economy.

The routes selected for this project have been designed to improve
accessibility and transport choices in the area. This, when combined with other
measures such as the Levelling Up Fund being taken by both Authorities,
provides improved access to healthcare, education and jobs which are critical
to addressing this challenge. Together they provide an integrated package of
measures aimed at making the most of Government funding, alongside local
and private sector investment, to deliver a sustainable economic future for the
area.
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3.5

Other drivers for change (link DfT Priorities - Reduce
Environmental Impacts/Air Quality + ZEBRA Objectives
– Reduce Transport Sector’s Contribution to CO2
Emissions)

3.5.1

Increasing financial pressures on Local Authorities over the last decade or so,
compounded by COVID, has meant that support for many bus services has
been cut. In Portsmouth, spending was cut by 72.6% to £150,000 between
2014/15 and 2018/19. In Hampshire, the cut was £60.5% to £3.295m.

3.5.2

The adverse public health impacts of particulate air pollution are substantial.
The fraction of mortality attributable to particulate air pollution in Portsmouth
was 5.9% in 2019 which is above both the regional and national averages7.
Emissions from diesel buses are a significant contributor to PM pollution, and
residents of the most deprived areas, which are served by these bus routes,
have higher incidences of negative health outcomes resulting from air
pollution.

3.5.3

This ZEBRA project will support the wider BSIP plans of investing in kick
starting the cycle of passenger growth. This will mean better services with less
dependency on LTA funding in the future and/or freeing up LTA funding that
could be invested elsewhere, such as the less used routes which are unlikely
to ever be commercially viable.

3.6

Strategic Fit with LTA Ambitions (link DfT Priorities +
ZEBRA Objectives of support partnership working
between Local Transport Authorities, bus operators
and other local stakeholders)
Portsmouth Transport Strategy

3.6.1

This bid supports the Portsmouth Transport Strategy 2021-20388 as set out in
our fourth Local Transport Plan (LTP4)9, and its vision that: "By 2038
Portsmouth will have a people-centred, connected, travel network that
prioritises walking, cycling and public transport to help deliver a safer,
healthier and more prosperous city."

3.6.1

Four strategic objectives within the Portsmouth Transport Strategy will deliver
this vision, including to ‘Transform Public Transport’ and 'Deliver Cleaner Air'.

7
8
9

https://fingertips.phe.org.uk/search/air%20pollution
Home page - Travel Portsmouth
LPT4 Appendix A Draft Local Transport Plan Strategy.pdf (portsmouth.gov.uk)
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Use of Alternatively Fuelled Vehicles
a)

The use of electric and alternative fuels for buses, fleet vehicles, taxis
and private cars will have a significant role in delivering cleaner air in
Portsmouth. Whilst such vehicles still contribute to some pollution, mostly
in the form of particulate matter from brake and tyre wear, they produce
lower emissions than petrol and diesel vehicles, largely through the
removal of exhaust pollution.

b)

With the government banning the sale of diesel and petrol cars, including
electric-petrol hybrid vehicles by 2030 we need to significantly increase
the availability of the electric charging infrastructure and plan for greater
use of fuels such as hydrogen. Whilst private electric vehicles will have
limited or no effect on reducing issues such as congestion and parking,
they are less polluting than petrol and diesel vehicles and therefore
contribute to improved air quality in the city.

Cleaner Public Transport
c)

Portsmouth’s bus fleet has become cleaner in recent years through
government grants to retrofit all 105 commercial buses which operate in
the most polluted parts of central Portsmouth, while also independently
upgrading other buses. However, air quality is still poor along the main
bus routes, and this bid will help operators to reduce emissions to deliver
cleaner air in the city, alongside those operating goods vehicles, taxis and
private hire vehicles.

Infrastructure for Alternative Fuelled Vehicles
d)

The Portsmouth Transport Strategy 'Deliver Cleaner Air' objective is
supported by a number of policies. The main policy relating to this bid is
Policy B: Support infrastructure for alternative fuelled vehicles.

Imagine Portsmouth 2040
e)

This bid also supports Portsmouth City Council's Imagine Portsmouth
204010, which sets out a vision for the future of the city. The ZEBRA bid
would support the achievement of the outcomes of Imagine Portsmouth,
particularly those concerning the creation of a green city with easy travel.

Hampshire Transport Strategy
3.6.2

It is also fully aligned to Hampshire’s Local Transport Plan (LTP4)11 which aims
to:
a)

10
11

Significantly reduce dependency on the private car and reduce the overall
need to travel.

Homepage - Imagine Portsmouth
Local Transport Plan | Hampshire County Council (hants.gov.uk)
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b)

3.6.3

Provide a transport system that enables high quality and prosperous
places and puts people first.

The core policies and contribution to LTP outcomes are shown in Figure 3-B
below:

Figure 3-B: Core Policies and Contribution to LTP Outcomes

Contribution to LTP
Outcomes:
Core policies
C1 - Climate change at the heart of decision-making

✓✓

✓

✓

✓

C2 - Supporting residents to live locally and reduce
demand on transport

✓✓

✓✓

✓✓

✓✓

C3 - Encouraging sustainable travel behaviour

✓✓

✓✓

✓✓

✓✓

✓

✓

✓✓

✓✓

✓✓

✓✓

✓

✓✓

✓

✓

✓

✓✓

✓✓

✓✓

✓

✓✓

C8 – Protecting the environment

✓

✓✓

✓

✓

C9 - Safe, efficient and sustainable movement of goods

✓

✓

✓✓

✓

C4 - Putting people and places at the heart of our decisions
C5 - Transport User Hierarchy
C6 - A Safe Systems approach for Hampshire
C7 - Managing the harmful health effects of poor air quality
and noise disturbance
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3.6.4

Core Policies C1, C3, C7 and C8 are notably aligned to the ZEBRA priority of
supporting the government’s commitment to decarbonisation and to reduce
the transport sector’s contribution to CO2 emissions.

3.6.5

Additional Bus Priority Measures: The A27 Portchester bus corridor
improvements and Gosport bus/ferry interchange improvements are proposed
as part of the Portsmouth city region (PCR) TCF, plus the Authority has just
secured funding through the Capability Fund for a study re cycle/pedestrian
improvements between Gosport town centre and the interchange. The planned
bus priority measures pre-date the council’s Bus Service Improvement Plan
(for which see section 3.8 below) but are integral to it, as explained in section
2.3.1 of the BSIP.

3.7

Other Local Projects (link DfT Priorities - Reduce
Environmental Impacts/Air Quality and Grow Up and
Level Up the Economy + ZEBRA Objectives – Reduce
Transport Sector’s Contribution to CO2 Emissions)
Including schemes that are currently underway or in the pipeline
which complement this proposed project
The Portsmouth Clean Air Zone (CAZ)

3.7.1

In line with the Government’s strategic priority to reduce environmental
impacts and the ZEBRA objectives around decarbonisation and to reduce the
transport sectors contribution to CO2, PCC is aiming for continuous
improvement of air quality, beyond the government limits for NO2 levels.
Emission reductions will bring health benefits to our residents through reduced
exposure to pollutants. The CAZ programme has delivered the retrofitting of
105 buses with improved exhaust systems to ensure that the exhaust
emissions of all buses serving the CAZ area comply with Euro 6 standards.

3.7.2

Portsmouth has five Air Quality Management Areas and is subject to four
separate Ministerial Directions to bring air quality within legal limits in the
shortest possible time. The latest of these directions requires the introduction
of a Class B charging Clean Air Zone (CAZ), to the south-west of the city, in
which ‘non-compliant’ vehicles are issued with a daily charge for entry. Noncompliant vehicles are buses, coaches, taxis, private hire vehicles and heavy
goods vehicles that are not Euro 6 standard or better if diesel, or Euro 5
standard or better if petrol. In Portsmouth vans, motorcycles and cars will not
be charged for entering the CAZ. However, studies show that car travel
contributes around 26% of the nitrogen dioxide air pollution within the city,
meaning that modal shift to reduce reliance on the car is essential.

3.7.3

Air pollution has severe, negative impacts on health, the economy, and the
environment. While air quality affects everyone, there are inequalities in
exposure, and air pollution has the greatest impact on the most vulnerable.
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Residents of some of the most deprived areas of the city are
disproportionately affected by pollution from vehicle exhausts. Many of the
residents in these locations do not have access to their own vehicles but are
exposed to the pollution from the heavily trafficked roads that run through
their neighbourhoods. Poor air quality also disproportionately affects the
elderly, children, and those with existing health conditions.
3.7.4

The following four Ministerial Directions place a legally binding duty on PCC to
implement measures to improve air quality in the city.
•

Ministerial Direction 1, March 2018, required PCC to develop a Targeted
Feasibility Study (TFS) by 31 July 2018 for two specified road links in the
city: A3 Mile End Road and A3 Alfred Road. These two roads were
selected as they were projected to have nitrogen dioxide (NO2)
exceedances in Defra's national Pollution Climate Mapping model.

•

Ministerial Direction 2, October 2018. Following the results of the TFS,
PCC was issued with a direction to undertake a bus retrofit programme to
reduce exhaust emissions. The Ministerial Direction stipulated that the
programme should be undertaken as quickly as possible to bring forward
compliance with legal levels of NO2 on A3 Mile End Road and A3 Alfred
Road.

•

Ministerial Direction 3, October 2018. This required PCC to produce an Air
Quality Local Plan to set out the case for delivering compliance with legal
limits for NO2 in the shortest possible time.

•

Ministerial Direction 4, March 2020. This required PCC to implement a
Class B charging Clean Air Zone and supporting measures to achieve
compliance with legal limits for NO2 in the shortest possible time, and at
least before the end of 2022.

3.7.5

Measures promoted through this bid would complement and reinforce the
measures already being developed through the Portsmouth Local Air Quality
Plan to urgently address the problems.

3.7.6

The CAZ area is served by routes 1 and 3, on which 79% of this projects
ZEBRA funded electric bus services will run, as shown in the map below. These
routes account for 24% of all buses serving the CAZ area annually. The
introduction of zero emission buses on these routes will significantly reduce
pollution in the CAZ and therefore contribute substantially towards the delivery
of the CAZ objectives.

3.7.7

The use of electric buses will complement other electric vehicles in Portsmouth
in supporting the delivery of CAZ objectives and in reducing carbon emissions
to meet the policy targets described above. PCC supports the use of
alternatively fuelled vehicles to achieve these objectives and has installed 68
electric vehicle charge points to date, with a further 31 due to be installed up
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to early February 2022. From 2025 all newly licensed taxis and private hire
vehicles will be required to be electric or hybrid vehicles.

Figure 3-C: Portsmouth Clean Air Zone
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The South East Hampshire Rapid Transit Programme
3.7.8

In parallel with this investment in ZEBs the partnership between LTA,
operators and other stakeholders, is delivering a three-year Transforming
Cities Fund (TCF) investment programme for the Portsmouth and South East
Hampshire area worth £101.7 million (including £56m from the TCF). The
programme is delivering sustainable transport improvements including
Tranche 2 of the South East Hampshire Rapid Transport (SEHRT). This is an
enhanced bus rapid transit network, delivered through a package of bus
priority measures on key commuter corridors from Fareham, Waterlooville and
Leigh Park (in Havant) to Portsmouth that will enable the bus network to
operate with improved reliability, reducing the delays that are currently
experienced by users.

3.7.9

This investment will encourage mode shift from the private car. As part of this
project, a completely new flagship bus route will be introduced between Leigh
Park and Portsmouth, delivering significantly quicker end-to-end journey times
than currently and improved waiting and on-bus environments. The delivery of
a new northbound bus gate at Ladybridge roundabout will improve bus
journey time reliability on The Star bus corridor between Portsmouth and
Cowplain.

3.7.10

It will also see the relocation and reprovision of a new bus station for Gosport
that is well located for interchange with Gosport Ferry services to Portsmouth.
The existing bus station is outdated and does not provide an attractive or
welcoming waiting environment for customers. The £5.9m investment in the
new bus station at Gosport will help to increase customer satisfaction and help
to attract more passengers through future-proofing of the bus station to
accommodate new electric vehicle sizes and allow for vehicle charging at a
future date. The investment will also enable, better passenger facilities, such
as up to date RTPI screens and transport information, coffee shop, toilets and
weather-proof passenger waiting areas.
eMobility as a Service (eMaaS)

3.7.11

Connected to the Government’s strategic priority to improve transport for the
user and the ZEBRA objectives to support partnerships between the LTAs,
operators and other stakeholders, Solent Transport, a partnership comprising
of Hampshire County Council, Portsmouth City Council, Southampton City
Council and Isle of Wight Council, has received funding from the Department
for Transport as part of its Future Transport Zone (FTZ) bid to develop and
launch a Mobility as a Service (MaaS) platform.

3.7.12

The platform is to provide a digital transport service that enables users to
access, pay for and get real-time information on a range of public and private
transport options.

3.7.13

The key elements for delivery are summarised as follows:
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a)

integration with public transport operators and services and micro
mobility services as they become available

b)

multi-modal journey planning

c)

integration of car/driving options within the MaaS environment

d)

comparative journey planning by price, sustainability, time, ease, etc.

e)

multi-modal booking, ticket and payments

3.7.14

Current plan is to start roll out from February 2022. Investment in skills and
low-carbon jobs

3.7.15

The local authorities actively support the creation of jobs and investment in
skills through the Solent Local Enterprise Partnership (LEP). One of its core
missions is to “enhance skill levels in the area, upskilling the workforce and
providing opportunities for young people.”12

3.7.16

The Solent Skills for Growth Fund provides an innovative solution to business
needs by providing a vehicle to align skills provision across the eight major
colleges in the Solent LEP area. The partnership is part way through a £22.6m
programme of investment in skills training and education running between
2016 and 2023 and is planning for a future beyond existing funding deals in a
post-Covid world.

3.7.17

There are several ways in which public transport operators are aiming to assist
with this, most notably in terms of job and training opportunities for
employees and the development of apprenticeships, discussed at paragraph
3.7.21 below.

3.7.18

In addition, public transport services are important for access to educational
institutions and training opportunities, particularly for deprived areas.
Providing good quality links for young people will hopefully establish a habit of
using public transport in their future lives.
Creating social value through our procurement process

3.7.19

12

PCC and HCC seek to enhance social value through their procurement process.
They ask bidders how they will enhance social value, including by:
a)

utilising and managing new entrant trainees within the delivery of the
project

b)

upskilling the workforce and supporting/assisting lower paid workers; and

c)

the environmental policies/practices that will be in place to reduce waste,
C02 emissions and promote energy efficiency

Transforming Solent – Growth Strategy, Solent LEP 2015.
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3.7.20

FirstBus already has in place actions to recruit new entrants at all levels
(drivers, engineers and managers) and, will be upskilling their workforce to be
able to operate and support electric vehicles. FirstBus also has a target driven
ESG and have set the target of being net zero by 2050 which this project will
accelerate towards.
Creation/retention of jobs and apprenticeships

3.7.21

The introduction of electrical infrastructure at the Hoeford depot in Fareham
will require upskilling of existing workforce to ensure that personnel are
accredited in the maintenance of ZEBs.

3.7.22

Through the delivery of this bid, enabled by the ZEBRA funding, FirstBus has
confirmed that the introduction of battery electric vehicles will result in the
upskilling and retraining of 20 maintenance staff plus all 150 drivers who will
be operating the vehicles at Hoeford. They will also be training two
apprentices.

3.7.23

The enhanced skillset and improved working environment of the electric bus
(particularly the lower noise and vibration levels) will aid the recruitment and
retention of bus drivers in a highly competitive labour market, thus creating a
more attractive working environment.

3.8

Bus Service Improvement Plans (BSIPs)

3.8.1

The Hampshire County Council BSIP proposal (as specifically related to bus
priority measures) is summarised in Table 3-4 below.

Table 3-4: Hampshire BSIP Bus Priority Summary
Delivery – Does your BSIP
detail policies to:

Yes/No

Explanation

Make improvements to bus services and planning
More frequent and reliable services
Review service frequency

Yes

We will work closely with bus operators to seek to reduce
their Peak Vehicle Requirement on bus corridors through
bus priority measures. The buses that are freed up will be
redeployed to improve frequencies on those routes that
have the strongest prospects to achieve passenger
growth.

Increase bus priority measures

Yes

We are sifting and prioritising the proposals for bus
priority provided by bus operators and will then develop a
programme of investment in those measures that perform
strongest. Alongside bus lanes, will include restrictions on
on-street parking where this delays buses.

Increase demand responsive
services

Yes

We will explore and trial innovative solutions to meeting
the transport needs of areas of Hampshire that it is not
cost-effective to serve via conventional bus services.

Consideration of bus rapid
transport networks

Yes

We will use Bus Back Better (BBB) funding to expand on
the TCF funded BRT and ‘Rapid Bus’ corridor
improvements that are now being delivered in the
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Delivery – Does your BSIP
detail policies to:

Yes/No

Explanation
Southampton and Portsmouth/South East Hampshire
areas and begin delivery of a mass rapid transit network
for a number of main bus corridors in Basingstoke. Note:
Route 9/9A uses part of the BRT.

3.8.2

The Hampshire BSIP will deliver improved bus priority making bus service
faster and more reliable, and thus more attractive to passengers.

3.8.3

In Portsmouth, the plans (as specifically related to bus priority measures) are
summarised in Table 3-5 below.

Table 3-5: Portsmouth BSIP Bus Priority Summary
Delivery – Does your BSIP
detail policies to:

Yes/No

Explanation

Make Improvements to bus services and planning
More frequent and reliable services
Review service frequency

Yes

Improved evening and Sunday frequencies on core
routes to support access to employment and nighttime economy. Extend span of day with new 0430
journeys to support employment and staff access to
QA Hospital and Friday/Saturday night journeys
until 0100. Introduce services on Christmas Day.

Increase bus priority
measures

Yes

Citywide traffic signal control, whole route
approach to bus lanes, enhanced enforcement
through extra CCTV, Civil Enforcement Officers, and
tow away service to remove obstructions.

Increase demand responsive
services

Yes

Yes, new taxi share links to Port Solent and Whale
Island

Consideration of bus rapid
transport networks

Yes

Build on TCF funded South East Hants Rapid Transit
network with additional interventions and more X4
journeys.

3.8.4

The Portsmouth BSIP will also deliver improved bus priority making bus
service faster and more reliable, and thus more attractive to passengers.

3.8.5

The proposed ZEB routes will complement both BSIPs which focus on
passenger facilities and priority measures.

Portsmouth City Council and Hampshire County Council · 2022

ZEBRA Portsmouth-Hants Strategic Case FINAL REDACTED_accessible.docx · Ambition and the Case for Change· 34

4.

Scheme Objectives

4.1

Alignment with Government Objectives

4.1.1

The objectives set by the partners for this project are closely aligned with
those of the ZEBRA programme, as illustrated by the summary below.

Table 4-1: ZEBRA Objective alignment
Zebra Objectives

Project Objectives

Support the government’s commitment to
decarbonisation and to reduce the transport
sector's contribution to CO2 emissions

To decarbonise 12% of the buses operating in the
area whilst reducing CO2 emissions by 20%.

Support the roll-out of the 4,000 Zero Emission
Buses that the government committed to in Feb
2020

To enable First Hampshire and Dorset to procure 34
ZEBs.

Support partnership working between Local
Transport Authorities, bus operators, and other
local stakeholders as set out in the NBS

Portsmouth, Hampshire and the bus operators have
a long history of working in partnership and this bid
is the latest manifestation of the three working
together. Most notable is the South Hampshire Bus
Operators Association (SHBOA) and the close work
done with the LTAs.
Our experiences and lessons learned will be shared
with other bus operators and LTAs with whom we
have close working relationships thus enabling
others to benefit from this project.
FirstBus will allow other operators and council
vehicles to utilise their charging facilities on a
business-to-business basis.

Support bus manufacturers in the development of
zero emission bus technology
Understand better the challenges of introducing
zero emission buses and supporting infrastructure
to inform future government support for ZEBs

To oversee the delivery of the ZEB into the area
with a detailed M&E plan to gain maximum
information to inform future projects.

4.2

Alignment with Wider DfT and Government Priorities

4.2.1

The project also aligns closely with the DfT’s and Government’s wider
priorities, and this is illustrated in Table 4-2 and Table 4-3 below.

Portsmouth City Council and Hampshire County Council · 2022

ZEBRA Portsmouth-Hants Strategic Case FINAL REDACTED_accessible.docx · Scheme Objectives· 35

Table 4-2: Alignment with DfT Priorities
Government Priorities

Project Priorities

Grow and level up the economy

To improve the availability of fast and reliable buses
in areas of high deprivation and low car ownership
thus improving access to healthcare, jobs and
education.

Reduce environmental impacts and improve
air quality

To reduce CO2 emissions in the area by 20% and
noise levels.
To improve air quality through the removal of NOx
and PM associated with existing diesel buses

Improve transport for the user

To provide quieter, modern buses with higher
specification (AC as well as USB, PIS etc).
A quieter bus will allow passengers to chat to their
friends on the bus and hear what’s being said.
To provide faster and more reliable services through
implementation of BSIPs (notably bus priority).
BSIPs aims to improve passenger safety and the
perception of safety through for example, CCTV on
buses.

Table 4-3: Alignment with Wider Government Priorities
Government Priorities

Project Priorities

Build Back Better: a focus on economic
recovery, supporting employment through the
Plan for Jobs and ensuring investment levels up
opportunity.

See Table 4-2 above for link to Grow and Level up
the economy.

Build Back Fairer: increasing opportunities
across the country, with better education,
housing, skills and infrastructure.

See Table 4-2 above for link to Grow and Level up
the economy.

Build Back Greener: making green industries fit
for the future, hosting a successful COP26 and
leading the way globally to reach Net Zero by
2050.

PCC, HCC and FirstBus have committed to Net Zero
by 2050.

4.3

Options Appraisal
Project Summary

4.3.1

The project is based on replacing the existing 34 Euro 6 single-deck diesel
buses operating by First Hampshire and Dorset on routes 1, 3, 9/9A with 34
single-deck Battery Electric Buses (BEVs) with a life of 17 years along with the
associated charging infrastructure supplied with REGO Certified ‘green’
energy. The purchase of the buses and infrastructure with ZEBRA funding will
be funded and managed by First Hampshire and Dorset with installation and
delivery ready for operations in 2024.

4.3.2

The 17 high speed 150 kW chargers (2 x 75kW cables on each charger thus
able to charge 34 buses) will be supplied by Heliox, one of the leading
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suppliers of charging units for heavy vehicles. First Group and Heliox are
proposing a supply, maintenance and service level agreement which will cover
the life of the vehicles, so minimising ongoing maintenance charges and
guaranteeing against obsolescence in this rapidly developing product area.
4.3.3

The works will be carried out by Scottish and Southern Electricity Networks
(SSEN), who will undertake the power supply upgrade works and provide the
power needed to charge the bus batteries. The works are designed to ensure
that the full fleet (84 vehicles at present) running out of Hoeford depot can in
the future be operated by electrically powered buses without the need for
further infrastructure upgrades.

4.3.4

The project is a major contributor and enabler to HCC’s and PCC’s BSIP,
decarbonisation programs and importantly their levelling up/growth and
diversity and inclusion objectives.

4.4

Identification of the Preferred Solution

4.4.1

The decision-making process for the options appraisal is shown in Figure 4-A
below to select the Defined Area and then the chosen Routes:

Figure 4-A: Options Appraisal Selection Process

4.4.2

Identify areas of high
deprevation

Identify areas of high
congestion

Identify areas of high
population density

Identify areas of high
air pollution

Identify areas of high
noise pollution

Identify areas of low
car ownership

Deduce area(s) which
have the highest
combination of
criteria

Select Defined Area
for this project

Assess best route(s)
in Defined Area for
ZEBs

Four specific criteria of interest were considered and two supplementary ones
in selecting the defined area and routes for this project as follows:
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Deprivation
4.4.3

Examining the deprivation map for South-East Hampshire (Figure 4-BFigure
4-B) it can be seen that the Portsmouth – Gosport area has a significant
proportion of High Deprivation (Levels 1 - 4).

Figure 4-B: Deprivation Map

Congestion
4.4.4

Examining the congestion map for South-East Hampshire (Figure 4-C) it can
be seen that the Gosport – Portsmouth area has significantly higher levels of
congestion compared to the whole area.
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Figure 4-C: SE Hampshire Congestion Map

Pollution:
4.4.5

Examining the pollution map for Hampshire (

4.4.6

Figure 4-D) it can be seen that the Gosport – Portsmouth area has notably
high levels of nitrogen dioxide (NO2) pollution compared to the remaining
geographical area. One of the main causes of nitrogen dioxide pollution in this
area is road traffic.
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Figure 4-D: Hampshire Pollution Map

4.4.7

An extract from Portsmouth’s Air Quality Strategy, Figure 4-E below, shows
the AQMAs overlaid on the index of deprivation map.
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Figure 4-E: Portsmouth AQMAs Overlaid on the Index of Deprivation
Map

Population Density
4.4.8

13

Examining the population density map for SE Hampshire (Figure 4-F), it can
be seen that the Gosport - Portsmouth area has the highest density of any
comparable geographical area. At 5,378 persons per square kilometre13,
Portsmouth is the most densely populated local authority in England outside
London.

ONS, 2018
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Figure 4-F: SE Hampshire Population Density Map

Noise Pollution - Internal
4.4.9

There are very significant reductions with using BEVs – and, coupled with the
reduced levels of vibration, will transform the journey experience of bus
passengers on these routes.
• A study by vehicle manufacturer Volvo Bus from 20166 showed that, at rest

with the engine idling, there was a 10dBA reduction in internal noise levels.
At a constant 50 kph, the difference was 6dBA. However, at 80 kph, there
was little difference.
• Measuring loudness, defined as “the characteristic of a sound that is

psychologically correlated to physical strength (amplitude)”, the electric
vehicle scored even more highly, with a reduction of 13dB at idling, 9dB at
50 kph and 2dB at 80 kph.
Noise Pollution - External
4.4.10

The external road noise for the Defined Area is shown in the map below – G.
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Figure 4-G: Defined Area Noise Pollution Density Map

4.4.11

There is an opportunity to reduce external noise by using BEVs. In a study in
Stuttgart, Germany14 in 2018, the authors performed extensive sound
measurements on three different bus types with conventional and electric
drive concepts. The study concluded that an isolated comparison of the buses
revealed large sound level differences of up to 14 dB(A) at low speeds.
However, these differences decrease with increasing speeds. Taking into
account other traffic on busy routes, they determined that there would
be almost no noise reduction using the electric buses on heavily trafficked
roads. By contrast, in a quiet residential area, the average noise reduction
when using electric buses was as high as 5 dB(A). The authors stated
that results showed that there was great potential for noise reduction when
using electric buses on routes with a high bus share of total traffic, low
average travel speeds and a low percentage of other heavy traffic and
especially at bus stops.
Car Ownership

4.4.12

The selected area has a high level of households with no car ownership (25%
in 2011) as shown in Table 4-1 (and reflected graphically in Figure 4-H). This
compares with a regional average of 21.2% and a national average of 23%.

See https://www.sciencedirect.com/science/article/pii/S2352146518306227?via%3Dihub. Modelling noise reductions using
electric buses in urban traffic. A case study from Stuttgart, Germany. Felix Laib, Andreas Braun & Wolfgang Rid
14
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Thus, reinforcing the need for reliable bus services. We can gain an impression
of trends since the last census by examining the vehicle registration statistics9
as shown in Table 4-2.
4.4.13

These show that the growth in Portsmouth was above average for the period
2011-2019 at 13.3%, against averages of 12.2% for the South East
and 11.7% for England outside London. In Gosport and Fareham, on the other
hand, growth was below average at 9.9% and 7.6% respectively.

4.4.14

It is important to acknowledge that areas with low car ownership require good
public transport and, good bus services and these provisions could dissuade
people from buying cars and encourage use of public transport. As such this
makes car ownership a ‘burning platform’ issue; we must exploit low car
ownership now, before people buy cars.

Table 4-1: Household Car Ownership 201115
Category

Portsmouth

Fareham

Gosport

Whole Area

No of Households

85,473

46,579

35,430

167,482

No car

28,533

6,257

8,097

42,887

1 car

37,396

18,852

16,865

73,113

2 cars

15,776

16,324

8,402

40,502

3 cars

2,948

3,792

1,598

8,338

820

1,354

468

2,642

33.4%

13.4%

22.9%

25.6%

4+ cars
No Car %
Lower than Regional%

22.1%

1.2%

11.7%

14.4%

Lower than National %

10.4%

-10%

Same

2.6%

Table 4-2: Cars Registered (000s) in 2011 and 2019
Local Authority/Region
Portsmouth

2019

2011

% change

104.5

90.6

13.3%

Fareham

67.1

62.0

7.6%

Gosport

39.5

35.6

9.9%

5,248.5

4,605.9

12.2%

24,485.1

21,625.1

11.7%

South East
England outside London

15

RAC Foundation
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Figure 4-H: Household Car Ownership Map

4.5

Defining the project

4.5.1

Taking into account these different factors it was agreed by the partners that a
project focused on the Gosport – Portsmouth area with a ZEB solution
combined with the HCC and PCC BSIPs (to address the known reasons for low
levels of bus travel - reduce congestion, increase traffic speed, improve
reliability, improved ticketing and integrate with other modes of transport)
would achieve a wide range of core policy objectives and priorities.

4.5.2

Existing bus routes through this area were examined and it was found that
First Hampshire, Dorset and Berkshire operated 3 routes which covered a
large proportion of the geography, notably through the most deprived areas.
Figure 4-J shows the route on the Gosport – Portsmouth deprivation map. First
Hampshire, Dorset and Berkshire were approached by Portsmouth City Council
with a view to them participating in the project and they agreed to dedicate a
bus depot for this (Hoeford), purchase the ZEBs and associated infrastructure
assuming a ZEBRA grant to offset the costs.
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Figure 4-I: Proposed Routes on the Defined Area Deprivation Map

4.6

Why each element of the scheme has been chosen
Proposed routes

4.6.1

Operator, FirstBus, would like to use a single deck as this aligns with their
wider Group intention of procuring volume orders of single deck BEVs

4.6.2

From the evaluation of the most deprived, most congested, most polluted and
most population density it was deduced that 3 single deck routes were
particularly suited to this scheme, as shown in Figure 4-I above. Other routes
were discounted to ensure the project was focussed on a manageable pilot
size, times scale and affordability:
• 1 Portsmouth The Hard Interchange – Commercial Road – Fratton – Eastney

- Southsea South Parade Pier [Daytime frequency every 10 minutes]
• 3 Fareham – Portchester – Paulsgrove – QA Hospital Cosham – North End –

Commercial Road – The Hard Interchange - Southsea – South Parade Pier
[Daytime frequency every 10 minutes. Peak vehicle requirement 1 and 3
combined: 26 buses]
• 9/9A Fareham – Gosport. [Daytime frequency every 20 minutes. Peak

vehicle requirement: 6 buses].
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4.6.3

Services, and passengers, on routes 1 and 3 will benefit from travel time
savings arising from the bus priority measures that will be implemented as
part of Tranche 2 of the SEHRT programme, funded through the TCF.
Passengers travelling on routes 9/9A will benefit from the new interchange at
Gosport, which will also be delivered by Through TCF. The ZEBs will
complement the SEHRT programme by enhancing passengers’ travelling
experience.
Number of buses

4.6.1

The number of buses is the outcome of route selection.
a)

FirstBus Data and Analytics team collated route information for the
selected routes and assessed the impact of single deck operation to
ensure that capacity was sufficient.

b)

The capacity data was used from 01-Sep-2019 – 30-Nov-2019 to ensure
a pre pandemic ‘normal’ world figure, however we are very mindful of the
changing passenger behaviour as we emerge from the pandemic and
regular reviews are undertaken to ensure suitable capacity is deployed
across routes including future growth expected from implementing BSIPs.

c)

In Hoeford this resulted in 34 vehicles being selected, 26 for routes 1/3
and 8 for routes 9/9A the current and predicted patronage levels as well
as the routes characteristics: allowing for a like for like replacement from
diesel vehicle to electric single deck bus.

Future Extension of Electric Operation
4.6.2

It is the intention of FirstBus to electrify all their buses by 2030 and assuming
the success of these routes they would prioritise the Eclipse routes for circa
2025 or 2026 depending on the investment case and the possibility of further
government support.

4.7

Technology Choice

4.7.1

Battery Electric Vehicles (BEV) were chosen over the alternative Hydrogen
Fuel Cell (FEV) Vehicles using six criteria covering general and specific factors
linked to this project. These options are considered and shown in Table 4-3
below.

Table 4-3: Summary of Technology Choice Judgements
Factor
Maturity

BEV
20 years; >100,000
units in service

FEV
20 years, 2,000 buses
in service

Comment
BEV are now well proven and well
developed with robust supply chains
to ensure reliability, maintainability
and longevity.
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Factor

BEV

FEV

Comment

Purchase Price

Roughly twice the
price of a diesel bus

Nearly three times the
price of a diesel bus

Can replace more diesel buses with
BEVs for the same investment.

Infrastructure

Electric charging is
relatively simple to
install with limited
need for space

Hydrogen refuelling
requires significant land
use and safety distance
and is significantly
more expensive that
electrical

Able to implement more electrical
charging infrastructure for same
investment than hydrogen refuelling.

Around 20% cheaper
than for a diesel bus
and does not require
any special facilities

Around 50% more than
a diesel bus and
requires special
(safety) maintenance
facilities

Easier and cheaper to maintain BEVs

TCO

Are comparable over
7 years with the cost
of a diesel bus

Are significantly more
expensive over 7 years
than both diesel and
electrical buses

BEVs are more cost effective than
FEVs

Range

Up to average of
250km

Up to average 350km

Whilst range on FEV is better
average urban bus route is less than
250km. FEVs best suited to longer
routes. In this case BEV meets the
range requirements

Maintenance

There is no space for hydrogen
refuelling infrastructure at Hoeford
depot.
Hoeford depot would need significant
investment to make it safe (suitable)
to maintain FEVs

4.7.2

In conclusion the BEV is a more practical and cost-effective solution to FEV for
this project with less risk to both delivery and longevity.

4.8

The infrastructure, charging method and schedule

4.8.1

Having selected battery electric vehicles as the preferred solution, it was
necessary to ensure that there is a suitable depot from which the buses would
operate, and that the necessary electricity supply could be brought on site in a
cost-effective manner.

4.8.2

Infrastructure: New electrical infrastructure will be needed to support the BEV.
Civil works will be carried out to provide the required supply to the Hoeford
depot and to allow the vehicles unimpeded access to the charging points.
These will be equipped with Heliox 150kW chargers which will be installed with
two cables enabling a charge per bus of 75kW. This will enable each bus to be
charged within three and a half hours. Whilst all 34 buses could be charged
simultaneously smart charging will be used to ensure the peak power demand
is limited.

4.8.3

Charging Method: Charging will be by plug-in to the bus with a dedicated
charging location per bus in the depot. This provides a simple, secure and safe
means of charging. This has a proven track record of charging at low risk.

4.8.4

Schedule: Charging schedule will be overnight using smart charging to ensure
the first bus out into service receives a full charge first and it also allows
balancing power across the buses to reduce peak demand. First Bus National
Fleet and Operational strategy is that each business case revolves around
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overnight in-depot DC charging at this time. This ensures that the Bus route
schedule can be fully completed (planned around the range of the EV Bus with
a percentage allowance for future degradation) on the one overnight charge.
Opportunity charging, as the name suggests, relies on the opportunity, in the
current environment with routes that are operating on mixed traffic roads, the
variability of traffic and external factors (road works, diversions, other vehicles
charging, on road chargers working) poses notable challenges currently to
operations. Imposing an artificial restriction on the operation through the
requirement to spend X amount of time at location Y in order to take on power
to complete the route will risk impacting performance as well as reducing the
flexibility that operations supervisors rely on to ‘step up’ vehicles to recover
service in the face of highway or operational issues.

4.9

Why the solution identified is the best/most suitable
for meeting the objectives set out
Options Considered

4.9.1

An Options Assessment for Investment into ZEB was undertaken by PCC and
HCC considering three scenarios: Do Nothing, Do a Larger Project and Do This
Project. The important consideration for each being the need for short-term
measurable impact, acts as a catalyst for future investment and is affordable
and deliverable.

4.9.2

Do Nothing: No investment in ZEB.
a)

Cons include:
• Worsening air quality.
• Lack of a pilot ZEB to act as a catalyst for the HCC and PCC BSIPs

implementation.
• Lack of seed funding for the LTAs and operators to leverage the

lessons learned from a ZEB project.
• Constrains the ability to improve transport for the user, level up and

decarbonise transport.
4.9.3

Do a Larger Project: Increase the Designated Area to include Southampton
and several operators.
a)

Pros include:
• Immediate material impact on improving air quality.
• Supports all five of the ZEBRA objectives.
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• Support the three Government strategic priorities.
• Acts as a substantial catalyst for the HCC and PCC BSIPs.
b)

Cons include:
• High risk across affordability and deliverability.
• High levels of ongoing complexity leading to longevity risks.
• Commercial challenges in Southampton.

4.9.4

Do this Project
a)

Pros include:
• Immediate material impact on improving air quality.
• Supports all five of the ZEBRA objectives.
• Supports the three Government strategic priorities.
• Acts as a catalyst for the HCC and PCC BSIPs.
• Enables focused understanding of the benefits and risks to enable

wider roll out of ZEBs with future investment.
• Low risk for deliverability, affordability, and longevity.
b)

Cons include:
• Limiting impact/benefit to the Designated Area within HCC/PCC.
• Single operator only.

4.9.5

A RAG summary of the scenarios is shown in Table 4-4 below:

Table 4-4: RAG Summary of Solutions
Factor
Grow and Level up the Economy

Do Nothing

Do a Larger Project

Do this project

RED

GREEN

GREEN

Reduce Environmental Impacts

RED

GREEN

GREEN

Improve Transport for Users

RED

GREEN

GREEN
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To support the Government’s commitment to
decarbonisation and to reduce the transport
sector’s contribution to carbon dioxide (CO2)
emissions
To support the role out of 4,000 ZEBs that the
Government committed to in February 2020
To support bus manufacturers in developing
ZEB technology
To support partnership working between Local
Transport Authorities (LTAs), bus operators
and other local stakeholders as set out in the
NBS

RED

GREEN

GREEN

RED

GREEN

GREEN

RED

GREEN

GREEN

RED

GREEN

GREEN

RED

GREEN

GREEN

To better understand the challenges of
introducing ZEBs and supporting infrastructure
to inform future Government support for ZEBs
Amount of complexity
Commercial success
Funding Required (From FirstBus and ZEBRA)

GREEN
RED

RED

YELLOW

RED

GREEN

GREEN

RED

YELLOW

Multiple Operators

GREEN

GREEN

RED

Implementation Risk

GREEN

RED

YELLOW

Preferred Solution
4.9.6

The preferred solution is the most suitable for meeting the objectives and
priorities set out, as it has least risk to both affordability and deliverability. It
is also focused on an area which has a high population density, high
deprivation, high levels of congestion and pollution, low car ownership and
thus will benefit immediately from ZEBs not only to improve air quality but
also, when combined with implementing BSIPs, faster, more reliable and
better integrated transport improving access to healthcare, jobs and
education.
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Figure 4-J: The Preferred Solution Illustrated

4.10

Changes since the Expression of Interest

4.10.1

The annual km of a bus was adjusted from 71,329km in the EOI to 70,860km
in this case. The EOI number was updated to reflect more accurately the
expected annual km post EOI submission. This has a non-material impact on
CO2, PM2.5 and NOx savings.

4.10.2

The kWh of electricity consumed per km was changed from 1.35 to 1.0 to
reflect the value in the Green Bus Model. This had a material impact on CO2
saving with an improvement of 200 tonnes per annum.

4.10.3

The cost of the infrastructure has been updated since the EOI and these are
explained and justified in Table 4-5 below.

Table 4-5: Details and Justification for Infrastructure Cost Changes
since EOI
Factor
EV Charging
Units

EOI
£0.665m

This Submission

Reason

£0.706m Costs has increased following lessons learned in
Caledonia. Chargers were initially tendered with a 4m
long cable however a revised spec of 10m long has
increased the cable costs and associated cable storage.
10m cable is required to ensure it reaches the bus
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Factor

EOI

This Submission

Reason
charger whatever the angle of the bus when parked
safely.

Civil
Engineering
Costs

£0.936m

£1.102m Base cost of £0.834m. The revised costs are based on
formal quotes received for the works on the basis of
commencement March / April 22 and included predicated
material and inflation as set out the RICS. The original
costs submitted in the ROI were budget based on similar
works undertaken at other depots rather than formal
quotes.
Contingency cost of £0.169m: Predicated inflation and
material cost increase (approximately 10%) as set out
by RICS have been included in the contingency cost line
to help de risk the project and ensure it is delivered
successfully on budget. If it is not all required, then the
grant % amount will not be drawn.

Power Supply
Upgrade

£0.053m

Fees and
Consents

5% to cover
inflation

Nil

£0.083m

£0.079m Cost of excavating for the cables on FG site (£20k) to
substation omitted from the EOI. It had been assumed
this work was covered in the DNO cost however that only
covers cabling to the edge of the site (SSE civils above is
cabling from Substation to chargers). The SSE quote for
the DNO connection rose by £6k to evolving market
conditions/inflation.
£0.066 This was previously included as part of the overall civils
cost however the detailed presentation of a line-by-line
breakdown for the full business case results in this
standing out as a separate item.
Nil With other cost being firmed up now and contingency
costs allotted to the civil works this cover is no longer
required.

4.11

How the Proposal Meets the Scheme Objectives

4.11.1

The policy alignment (including the Government, department priorities and
ZEBRA objectives) is documented in the Table 4-6 below.

Table 4-6: Summary of Policy Alignments
Policy and Objectives

How does our scheme address the key themes of this policy?

National Bus Strategy
Delivering better bus services

Our proposed ZEBRA scheme will help us deliver zero emission buses
which are quieter, enabling more pleasant journeys and reducing noise
pollution to the neighbourhoods.

Delivering for passengers

Our proposed scheme will help us strengthen the links between key
park-and-ride facilities and bus services, making multi-modal journey
experience smoother and encouraging modal shift.

A green bus revolution

ZEBRA funding will allow us to replace 12% of the entire bus fleet in
the area with zero emissions vehicles, delivering significant benefits for
air quality.
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Policy and Objectives

How does our scheme address the key themes of this policy?

Department for Transport Objectives address the key themes of this policy?
Grow and Level Up the
Economy

This project support the huge investment going into Imagine
Portsmouth 2040 and Portsmouth International Port’s crucial terminal
extension; the transformation of Hilsea Lido and the creation of ‘Linear
Park’ which have officially been given the go-ahead after an
announcement by the Department for Levelling Up, Housing and
Communities. All of which will create new jobs and bring improved
prosperity to the City.

Reduce Environmental Impacts

Saving of 1.7 tons of CO2 per annum along with 1,15 kg of Nitrous
Oxides (NOx) and 14 kg of Particulate Matter (PM).

Improve Transport for the User

Quality of service will improve with the deployment of new electric
buses on the routes in scope, delivering increased comfort for riders
due to a smooth ride and less rattling, a reduction in noise pollution,
and reduced emissions on the electric buses compared to the diesel
alternatives. In addition, through implementing the PCC and HCC
BSIPs there will be improved traffic flow ensuring improved journey
time and service reliability.

Transport Decarbonisation Plan
Decarbonising all forms of
transport

This project is a crucial first step on a programme that will see the
elimination of diesel-powered buses from the streets of Fareham,
Gosport and Portsmouth by 2035.

Multi-modal decarbonisation
and key enablers

Through the eMaaS project there will be integration across all modes
of transport thus making it easier and cheaper to book and undertake
an end-to-end journey.

ZEBRA Scheme document: Guidance for development
To support the government’s
commitment to decarbonisation
and to reduce the transport
sector’s contribution to CO2

With the replacement of 12% of the area’s bus fleet with zero emission
vehicles and a reduction of carbon emissions on the routes in scope by
over 2% in the first year, this scheme will deliver significant
environmental and public health improvements.

emissions.
To support the roll-out of the
4,000 Zero Emission Buses that
the government committed to
in February 2020.

The 34 new electric buses will contribute directly to the promised rollout of 4,000 zero emission buses in the UK, whilst the investment that
we make now will help support the wider transition of our entire fleet
by 2030, significantly contributing to government’s target to roll-out
4,000 new ZEBs in this parliament.

To support bus manufacturers
in the development of zero
emission bus technology.

Lessons learned will be documented throughout the scheme through
our robust M&E process, and metrics will be continually monitored and
evaluated throughout the lifespan of the electric buses, with data and
experiences being shared with bus manufacturers, academic partners,
research institutions, and government.

To support partnership working
between Local Transport
Authorities, bus operators, and
other local stakeholders as set
out in the National Bus
Strategy.

There are a large number of delivery partners working together across
this scheme, with numerous local authorities, private providers and
local stakeholders, all underpinned by a robust project management
structure to ensure an efficient and collaborative delivery of this
scheme. Lessons learned will be documented and shared amongst each
partner to ensure improved collaboration in the future.
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Policy and Objectives

How does our scheme address the key themes of this policy?

To understand better the
challenges of introducing zero
emission buses and supporting
infrastructure to inform future
government support for Zero
Emission Buses

A dedicated Monitoring and Evaluation team will be in place throughout
the lifespan of the scheme. The team will document any
findings/challenges and relay them back to the wider project team in
order for the findings to be dispersed more widely when deploying and
running the electric buses and the corresponding infrastructure. The
complex nature of the ownership structure of the charging
infrastructure and charging aspects for Operators can be used to
inform future projects.

Wider Government Priorities
Build Back Better: a focus on See above for link to Grow and Level up the economy.
economic recovery, supporting
employment through the Plan
for Jobs and ensuring
investment levels up
opportunity.
Build Back Fairer: increasing See above for link to Grow and Level up the economy.
opportunities across the
country, with better education,
housing, skills and
infrastructure.
Build Back Greener: making
green industries fit for the
future, hosting a successful
COP26 and leading the way
globally to reach Net Zero by
2050.

HCC and FirstBus have committed to Net Zero by 2050.

Table 4-7: Summary of Wider Regional and Transport Strategy
Alignments
Policy and Objectives

How does our scheme address the key themes of this policy?

Regional policy document:
Productivity and jobs

Zero emission buses are a core part of the picture of an
economically vibrant Arc in between Portsmouth, Fareham and
Gosport and which facilitates the outward growth across the
associated Defend Area.

Placemaking

Greener means to travel, including zero emission buses, will connect
people with new places where the opportunities are.

Infrastructure and connectivity

The delivery of new electric buses demonstrates our commitment to
“integrating sustainable and accessible transport options” right where
homes and employment sites are situated.

Environment

Our proposed ZEBRA scheme will have a significant positive impact on
air quality and carbon emissions from both a tank-to-wheel and modal
shift perspective.

Regional policy document– Transport Connectivity Plans
Environment

Our proposed ZEBRA scheme will be the first step in us demonstrating
the potential of zero emission bus technology in improving our
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Policy and Objectives

How does our scheme address the key themes of this policy?

Health

environment and health through improved air quality as well as
reduction in carbon emissions.

Place shaping

Complemented by strong cycling and walking infrastructure, as well as
park-and-ride facilities, our proposed ZEBRA scheme will ensure that
green transport options are easily accessible from homes and
workplaces.

4.12

How the Scheme will be Monitored and Evaluated

4.12.1

The monitoring and evaluation of the scheme is covered the M&E section of
the Management Case. A summary table of these is shown below in Table 4-8
below:

Table 4-8: Monitoring and Evaluation Plan

Objective

Performance Indicator

ZEBs and
1.
charging
infrastructure
2.
outputs

Data
collection
and source

Frequency of data collection

Number of ZEBs purchased

FirstBus

As purchased

Number of ZEBs in operation

FirstBus

Quarterly

3.

Number and type of internal
combustion engine (ICE)
buses replaced

FirstBus

On request

4.

Number (and capacity) of
charging facilities introduced

FirstBus

On request

5.

Charging methodology e.g.,
depot overnight, en-route
charging

FirstBus

Planned charging is all based on
overnight depot charging,
FirstBus will engage with LA and
update if there is any change to
these plans

6.

AC or DC charging

FirstBus

Currently following market
assessment and business
experience of AC and DC
charging, DC charging is the
preferred method., FirstBus will
engage with LA and update if
there is any change to these
plans.

Scheme costs 7.

Purchase cost per ZEB

FirstBus will engage with LA and
update if there is any change to
these costs.
All by FirstBus
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Objective

Data to
inform
analysis of
carbon
impacts

Performance Indicator

Data
collection
and source

Frequency of data collection

8.

Purchase cost per equivalent
ICE bus

Current expected cost is
£169,000. FirstBus will engage
with LA and update if there is
any change to these costs.

9.

Average operational cost (incl.
maintenance and
infrastructure) per ZEB (£ per
month)

Quarterly

10. Average operational cost (incl.
maintenance and
infrastructure) per ICE (£ per
month) (if ICE buses
operational in fleet)

Quarterly

11. Cost of electric or hydrogen
fuelling infrastructure (upfront
cost) (£)

One-off when available

12. Average daily ZEB mileage
13. Average daily ZEB energy
consumption
14. Average daily diesel mileage
and fuel consumption for each
route (i.e., baseline /
comparator data)
15. Average ZEB well-to-wheel
greenhouse gas emissions

All by FirstBus Quarterly

16. Average battery state of
charge before / after charging
17. Time of day ZEB charged and
electricity tariff (including
electricity generation source)
Successful
introduction
of electric
buses &
equipment

18. % of electric buses delivered
on time.
19. Average delivery lead time

One-off

All by FirstBus

20. Chargers and/or power supply
installed by due date
Successful
operation of
the electric
buses.

One-off
One-off

21. % of fleet availability –
annually for electric buses and
a control sample of diesel
buses.

FirstBus with
some
PCC/HCC
observations.

Annually

22. % of scheduled bus mileage
run by electric buses.

FirstBus with
some
PCC/HCC
observations.

Quarterly

FirstBus

Quarterly

FirstBus

Quarterly

Understandin 23. No. of miles of fault-free
g of issues
running for electric buses and
affecting zero
a control sample of diesel
buses.
emission
buses
24. Causes of unavailability for
vehicle and charging
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Objective

Performance Indicator

Data
collection
and source

Frequency of data collection

equipment (Top 10 by
impact).
FirstBus

Annually

FirstBus and
some
PCC/HCC
observations.

Quarterly

PCC CAZ
monitoring
data

Annually

Local
28. Record of all issues of concern
authority and
to both operator and local
operator
authorities regarding project –
partnership
and how they are addressed.
working

PCC/HCC/Firs
t Hampshire
& Dorset
meeting
notes.

As arising

Greater
passenger
satisfaction

Questionnaire Annually
survey

25. Annual operating and
maintenance costs for electric
buses and a control sample of
diesel buses.
Reduced CO2, 26. % of mileage run by diesel
substitute buses.
NOx, and PM
emissions
27. Concentrations of NOx in CAZ

29. % of passengers satisfied with
vehicle comfort, ride quality
and noise levels

Increased bus 30. Passenger numbers monthly/
patronage
annual on the electric bus
routes and on other (control)
routes in the area covered.

FirstBus

Mode shift
from car
travel

31. % of passengers new to bus

Questionnaire Annually
survey

32. % of new passengers
previously travelling by other
modes

Questionnaire Annually
survey

33. Previous travel patterns of
new passengers

Questionnaire Annually
survey

Monthly/ Annually
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5.

Summary

5.1

Key arguments for the case for change

5.1.1

The key arguments are:
a)

The need to improve air quality, reduce pollution (GHG and noise
pollution), and decarbonise to reduce levels of CO2. The Defined
Area has a high number of air quality hot and noise spots and has high
levels of pollution compared to other areas in HCC. It also has high levels
of congestion. Further, HCC and PCC need to meet Government priorities
on reducing environmental impacts and meet the ZEBRA objective of
transport decarbonisation. Additionally, they must deliver BSIPs in order
to secure future funding and investment.

b)

Need to address deprivation and deliver Levelling Up and Growth.
The Defined Area has high population density and high deprivation when
compared to the rest of SE Hampshire. Unemployment in the Defined
Area is high compared to rest of SE Hampshire. Notably the job density in
Gosport for 2021 is just 0.52 which means there is effectively only one
job for every two residents of working age. The high number of outcommutes against high in-commutes suggests a skills mismatch between
local residents and local employment opportunities. There has been an
14% decrease in workplace employment in the Town Ward since 2015
with an estimated 500 fewer jobs.

c)

Need to improve transportation for the user. Car ownership is at
25% and there is a need to improve public transport to enable access to
jobs and services. The project will also include integrated BSIP measures
aimed at enhancing bus services through bus priority, new modern
buses, better integrated transport network across all modes and
improved fares and ticketing. The research undertaken by both PCC and
HCC to develop their BSIPs and thus implement the Government’s NBS
highlighted the urgent need to improve transport for the user to enable
the switch from car to public transport. This being a key component of
reducing pollution.

5.2

Key objective/outcomes and how the scheme meets
them:

5.2.1

The summary of the policy alignment (covering NBS, department priorities,
ZEBRA objectives and wider Government priorities) is shown in Table 5-1
below:
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Table 5-1: Summary of Policy Alignments
Policy and Objectives

How does our scheme address the key themes of this policy?

National Bus Strategy
Delivering better bus services

Our proposed ZEBRA scheme will help us deliver zero emission buses
which are quieter, enabling more pleasant journeys and reducing noise
pollution to the neighbourhoods.

Delivering for passengers

Our proposed scheme will help us strengthen the links between key
park and ride facilities and bus services, making multi-modal journey
experience smoother and encouraging modal shift.

A green bus revolution

ZEBRA funding will allow us to replace 12% of the entire bus fleet in
the area with zero emissions vehicles, delivering significant benefits for
air quality.

Department for Transport Objectives address the key themes of this policy?
This project support the huge investment going into Imagine
Portsmouth 2040 and Portsmouth International Port’s crucial terminal
extension, the transformation of Hilsea Lido and the creation of ‘Linear
Park’ which have officially been given the go-ahead after an
announcement by the Department for Levelling Up, Housing and
Communities. All of which will create new jobs and bring improved
prosperity to the City.

Grow and Level Up the
Economy

Reduce Environmental Impacts

Saving of 1.7 tons of CO2 per annum along with 1,15 kg of Nitrous
Oxides (NOx) and 14 kg of Particulate Matter (PM)’

Improve Transport for the User

Quality of service will improve with the deployment of new electric
buses on the routes in scope, delivering increased comfort for riders
due to a smooth ride and less rattling, a reduction in noise pollution,
and reduced emissions on the electric buses compared to the diesel
alternatives. In addition, through implementing the PCC and HCC
BSIPs there will be improved traffic flow ensuring improved journey
time and service reliability.

Transport Decarbonisation Plan
Decarbonising all forms of
transport

Multi-modal decarbonisation
and key enablers

This project is a crucial first step on a programme that will see the
elimination of diesel-powered buses from the streets of Fareham,
Gosport and Portsmouth by 2035.
Through the eMaaS project there will be integration across all
modes of transport thus making it easier and cheaper to book and
undertake an end-to-end journey.

ZEBRA Scheme document: Guidance for development
To support the government’s
commitment to decarbonisation
and to reduce the transport
sector’s contribution to CO2
emissions.

With the replacement of 12% of the areas bus fleet with zero emission
vehicles and a reduction of carbon emissions on the routes in scope by
over 2% in the first year, this scheme will deliver significant
environmental and public health improvements.

To support the roll-out of the
4,000 Zero Emission Buses that
the government committed to
in February 2020.

The 34 new electric buses will contribute directly to the promised rollout of 4,000 zero emission buses in the UK, whilst the investment that
we make now will help support the wider transition of our entire fleet
by 2030, significantly contributing to government’s target to roll-out
4,000 new ZEBs in this parliament.
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Policy and Objectives

How does our scheme address the key themes of this policy?

To support bus manufacturers
in the development of zero
emission bus technology.

Lessons learned will be documented throughout the scheme through
our robust M&E process, and metrics will be continually monitored and
evaluated throughout the lifespan of the electric buses, with data and
experiences being shared with bus manufacturers, academic partners,
research institutions, and government.

To support partnership working
between Local Transport
Authorities, bus operators, and
other local stakeholders as set
out in the National Bus
Strategy.

There are a large number of delivery partners working together across
this scheme, with numerous local authorities, private providers and
local stakeholders, all underpinned by a robust project management
structure to ensure an efficient and collaborative delivery of this
scheme. Lessons learned will be documented and shared amongst each
partner to ensure improved collaboration in the future.

To understand better the
challenges of introducing zero
emission buses and supporting
infrastructure to inform future
government support for Zero
Emission Buses.

A dedicated Monitoring and Evaluation team will be in place throughout
the lifespan of the scheme. The team will document any
findings/challenges and relay these back to the wider project team in
order for the findings to be dispersed more widely when deploying and
running the electric buses and the corresponding infrastructure. The
complex nature of the ownership structure of the charging
infrastructure and charging aspects for Operators can be used to
inform future projects.

Wider Government Priorities
Build Back Better: a focus on See above for link to Grow and Level up the economy.
economic recovery, supporting
employment through the Plan
for Jobs and ensuring
investment levels up
opportunity.
Build Back Fairer: increasing See above for link to Grow and Level up the economy.
opportunities across the
country, with better education,
housing, skills and
infrastructure.
Build Back Greener: making
green industries fit for the
future, hosting a successful
COP26 and leading the way
globally to reach Net Zero by
2050.

PCC, HCC and FirstBus have committed to Net Zero by 2050.
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