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2 8 o/o of carbon emissions

(124.3 Mt CO4e) in the UK
were emitted by transport in

2018, 91% of which were from

road vehicles, 5% shipping,
1% rail, 1% aviation and 2%
“others™2.

East of England has the
largest number of wind
generator sites in
England (offshore and
onshore combined), and
the second largest in the
UK 48,

41 % of carbon emissions (7,667

kt CO.e) in Transport East’s region
were emitted by transport in 2018,
96% of which were from road
vehicles, 1% rail and 3 % “others™2.

780/0 of commutes to work are still

made by private vehicles, the most
polluting transportation mode®=.

In 2017, East of England
contributed to 6.1% (£1bn) of

the total turnover of maritime
industry in the UK?®2,

TRANSPORT EAST DECARBONISATION SUMMARY

East of England is one of the fastest
growing regions in the UK. Along with
such rapid growth, carbon emissions
from transport have grown by 200 Kt
CO,e on average every year+,

Consideration will need to be given to the
decarbonisation of new construction (e.g.
housebuilding) schemes, as well as the additional
transport infrastructure required.

East of England has been
among the top three regions
with the busiest freightand
logistics market in the UK 49

The region also contributes to 14.6% of the total national income

generated by agriculture %°.

Primary Benefits Secondary benefits

Improvement in future employability
prospects via reskiling and education
for new ‘green technologies’

Improvement in air quality and health )
4 from fewer harmful particles in the air w
Significant economic growth
opportunities for regions with strong
zero-carbon transition propositions

o - Cross-cutting
multimodal planning

S1Iid3aN39

Improvement in operational efficiencies
through convergence with digitisation
of carbon reduction technologies

° Public Transport o
% and Active Travel

Electric/Fuel Cell
Electric Vehicles

Identify the need for, prioritisation
of, and design, funding, as well as

Develop Maa$S platforms
Promote active travel

Enhance renewable
energy capacity to

Q.

development of multi-modal
decarbonisation schemes.

and develop supporting
infrastructure

Maritime

businesses to the region.

W7 Deploy technologies,
digital solutions and operational
change to save energy. Establish
Free Port Zone(s) to attract green

* Provide bus services
connecting residential
areas to city centres

enable more
charging/refuelling points
= Develop and support a
commercially viable
business model for EVs

Wind Power

S

= Provide more renewable

Logistics and Freight
Increase rail capacity .

energy to the region
Identify the need for

Agriculture and
Construction

® 5.

= Leverage waste-to-
energy plants
= Choose greener fuel

» Encourage modal shift to rail
» Use greener alternative fuels

power grid extension vs.
hydrogen fuel as means

= Deploy automation/

autonomous driving

function to enhance
efficiency

to supply renewable
energy to remote areas

= Develop open freight data to
increase fleet utilisation

Medium Term

* Promote active travel » Put together local capability cluster = Develop a ‘Clean Energy’ cluster,

= Strategic planning for bike parking targeting smart port propositions combining the energy, transport,
& e-bike charging » |dentify strategic locations for charging technology and R&D capabilities

» Transition roadmap from diesel to points / refuelling depots in the region to target
cleaner fuels = Map renewable energy network against decarbonisation propositions

» Lead public-private green transport regional transport network =  Working with Local Government,
collaboration =  Push for a funding requirement allowing establish multi-modal transport

= Develop ‘green travel to work’ for longer ftrialling periods hubs at key interchanges across
strategy » Develop Maa$S platforms to encourage the the region’s transport network

= Develop a roadmap for ‘smart ports’ use of public transport




Glossary

Acronyms Full Form

BEV Battery Electric Vehicle

CccC Committee of Climate Change

CDAS Connected Driver Advisory System

CNG Compressed Natural Gas

CO; Carbon Dioxide

DT Department for Transport

DRT Demand Responsive Transport

ECML East Coast Main Line

ENSTS Essex, Norfolk, Suffolk, Thurrock, and
Southend

ESG Environmental, Social and Governance

EV Electric Vehicle

FCEV Fuel-Cell Electric Vehicle

GHG Greenhouse gases

GPS Global Positioning System

GVA Gross Value Added

Ha Hydrogen

HFO Heavy Fuel Qil

HGV Heavy Goods Vehicle

HyDIME Hydrogen Diesel Injection in a Marine
Environment

ICE Internal Combustion Engine

IMO International Maritime Organisation

LCV Light Commercial Vehicle

LEP Local Enterprise Partnership

LNG Liquified Natural Gas

Maa$S Mobility-as-a-Service

MDO Marine Diesel Qil

MtCO.e Metric tonne carbon dioxide equivalent

NGO Non-government organisations

OEM Original Equipment Manufacturer

PSV Public Service Vehicle

R&D Research and Development

SNTB Sub-national Transport Body

TDNS Traction Decarbonisation Network Strategy

ZEM Zero Emission Mobility
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1. Executive Summary

Current Global and UK Decarbonisation Landscape

The Paris Climate Change Summit in 2015 incited the international community to commit to more
active and bolder policies to decarbonise the global economy. In transport, the European Commission
has been pushing for full decarbonisation by 2050. Current plans by the commission include schemes
to increase modal shift from road to rail, switching to cleaner fuels, and road user charges on polluting
vehicles to incentivise the use of greener transport modes. In response to the global climate challenge,
a commitment was made by the UK in June 2019 to achieving a net zero carbon economy by 2050
(please refer to page 15 for a more detailed description of the targets set). The transport sector will
need to play a significant role in helping to achieve this, given in most regions, it is the single largest
contributor to emissions — particularly road transport which currently produces more than 90% of the
CO; emissions from transport. The UK Government recently published it’s ‘Decarbonising Transport:
Setting the Challenge’ report, providing an overarching plan and highlighting key areas to further work
on across transport, in order to help achieve net zero targets.

Figure 1.1 — 2018 UK Greenhouse Gas Emissions
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Primary and secondary benefits of achieving decarbonisation

=  Primary: A transition to cleaner fuels and more carbon efficient modes of transport will result in
improved air quality and health benefits. Cleaner fuels will result in less harmful emissions being
released into the air, helping to slow down global warming and reduce the harmful particulates
that we breathe in. The increase in green spaces in urban centres, encouraging active travel, will
result in improved physical health outcomes across populations. Countries which have made
progress in decarbonisation are also arguably better placed to benefit from a transition to a zero-
carbon economy in the future.

= Secondary: Greater training and upskilling opportunities (e.g. areas including green fuel
technologies) will mean more of the workforce is suitably equipped and ready for the transition
to a low-carbon economy. Many decarbonisation initiatives will also likely coincide with the rise
of digitisation, resulting in operational efficiencies and further improvements across the transport
network. Digital connectivity in itself can act as a driver of benefits of decarbonisation as many of
the potential transport related opportunities and initiatives (discussed later in the report e.g.
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smart ports, Maa$S platforms, freight consolidation platforms etc.) will all rely heavily on digital
connectivity as an underpinning capability. Complementing this with the broader objective of
decarbonisation can also support multiple objectives and policies across industrial strategies,
relating to the achievement of sustainable economic growth.

Means of achieving decarbonisation: modal shift and alternative fuel technologies

= Modal shift: There is considerable scope for reducing CO, emissions by encouraging both
passengers / commuters and businesses (e.g. freight) to adopt less polluting forms of transport.
Road transport is currently the most common form of travel to work across the UK, and in
aggregate the least environmentally friendly. Investing in connected and integrated public
transport networks, and better utilising bus and rail infrastructure could help to improve the
situation. Similarly, a large proportion of goods in the UK is currently transported via road;
significant reductions in emissions can be achieved from simply transporting more freight via rail
as opposed to road.

= Alternative fuel options: Investments in cleaner alternative fuels will become necessary as the
hydrocarbons we burn release harmful gases and particulates as well as being environmentally
detrimental to extract in the first place. Adoption of the appropriate fuel technology (e.g. battery
/ hydrogen) across different modes of transport would contribute significantly to reducing carbon
emissions. However, it will be important to consider the full life cycle of assets - so as to ensure
that the adoption of alternative fuel options does not lead to counterproductive outcomes.

Transport East Decarbonisation Landscape

The largest contributor of carbon dioxide in

the region in 2018 was transport (7,667 kt

C0,e/41%), followed by industry and

commercial (5,627/30%), domestic Tri”fozm
(5,040/27%), and agriculture (241.7/2%). By
transportation mode, road transport is also

the largest contributor of total transport

carbon emissions in the region, accounting for

more than 90% of GHG emissions *2.

Industry and
Commercial
30%

\ Agriculture

2%

Domestic
27%

However, the region has a number of Figure 1.2 - CO, emission by sector in TE’s

attributes which could play a part in ?g&?::;}('ii?ﬁgegc’(gﬂ'gTssﬂﬁ";’OTlg“”°Ck and
decarbonising transport. These include: a rich,

natural endowment in wind power, a vibrant logistics and freight market, a strong maritime economy,
and a largely rural geography with ample green space. These attributes have contributed to the region
being one of the fastest growing in the UK, both in terms of population and economy — and there is
no reason to suggest that they also cannot contribute to helping reduce carbon emissions whilst
simultaneously maximising economic growth.
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There are a number of drivers (in the form of both challenges and opportunities) which make
decarbonisation a significant and immediate focus area, in terms of investment and activity:

Drivers Trends

Political A number of political commitments have been made at a national and
regional level. The UK Government has set a net zero target of 2050, whilst
some local authorities in the region have declared climate emergencies and
committed to achieving carbon neutrality by 2030 (note: this target is
applicable to the local authorities themselves as opposed to their wider,
respective districts / areas). Allocating funding appropriately across initiatives
and leveraging public-private partnerships will be needed to help achieve
these targets.

Economic Achieving decarbonisation could see the region establish itself as a national
and global hub of best practices with respect to the United Nation’s (UN)
Sustainable Development Goals in creating sustainable cities and
communities. Potentially declining industries (e.g. the manufacturing sector)
could view decarbonisation as a means of rejuvenation, and innovative
technology start-ups as an opportunity for them to offer the market new
products and services. Collaboration between businesses and local
authorities will be needed to stimulate inclusive growth through the adoption
of new, sustainable practices and the respective upskilling of workforces.
Social Greater pressure from different environmental and social activist groups is
requiring governments and regional bodies to take concrete actions to tackle
climate change. Shifts in expectations and demand from populations are now
requiring many businesses to adopt more sustainable and environmentally
friendly methods and practices. Engaging with supply chain partners and
stakeholders who adopt such practices will be crucial going forward in order
to gain the support of the wider population / user base.

Technological R&D and innovation is (and will continue to be) playing a significant role in
identifying new and more efficient carbon reduction technologies and
practices. Challenges in generating sufficient ranges for electric vehicles and
reducing the cost of hydrogen will undoubtedly require input and
contribution from the R&D and innovation sectors.

Legal The UK Government has set a net zero target of 2050, committing to a
number of decarbonising initiatives to achieve this. A current challenge is a
lack of legislative progress relating to the trialling and use of alternative fuels.
Local stakeholders will need to be aware of the latest standards not only for
battery technology but also other forms of alternative fuel with promising
future potential.

Environmental The impact of climate change is having adverse effects on populations, land
space and assets / infrastructure across many places. The region is endowed
with significant on- and off-shore wind infrastructure and capabilities,
providing a more developed opportunity to achieve a green economy
through decarbonising transport. Environmental issues resulting from
methods of decarbonisation will also need to be considered. For instance,
activities involving offshore rare earth and natural gas mining, and palm
plantations, are very carbon intensive.

Drivers for Decarbonisation in the Region




Six initial areas for the region to focus on
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There are six initial areas which the region can focus on in order to support the reduction of carbon
emissions across transport. These areas have been identified through a combination of research and
outputs from stakeholder consultations; and are based on the ability to leverage the strengths
unique to the region and the main “pain points” of carbon emissions.

Maritime: The main options to be considered

to decarbonise the maritime sector include:

= Technologies that can increase energy
efficiency;

= Operational or behavioural change to
increase energy efficiency;

=  Capture or treatment technology for
exhausts;

= Alternative fuels and energy sources

Renewable (wind) energy: The fact that the
region is naturally endowed with strong wind
power means that there is a significant
opportunity to leverage this as a capability
unique to the region. Capitalising on this could
see the region establishing itself as a hub for
renewable supplies.

Public Transport and Active Travel: There is
room to encourage further uptake of public
transport and active travel in the East of
England. This includes investment in the public
transport network to achieve better
connection and integration (i.e. in line with
Maas principles). Improved end-to-end
journeys for passengers in future are likely to
require the interconnection of different forms
of transport, which can be utilised to help
reduce overall carbon emissions.

Logistics and Freight: The logistics and freight

market represents a significant opportunity to

decarbonise transport. This includes:

= |ncreasing the capacity of the railway
network to facilitate modal shift;

® Increasing the use of rail to transport
goods;

= Adopting the use of alternative fuels; and

= Using open data to increase fleet
utilisation

Road Passenger Vehicles: There is an
opportunity to develop more charging
infrastructure and, at the same time, boost
road users’ appetite for EV/FCEVs. Greater
carbon efficiencies can also be enabled via
car-sharing. Employers can co-operate by
arranging such schemes for their employees.

Agriculture and Construction: Heavy
machinery and equipment used in agriculture
and construction can be decarbonised by:

=  Switching to cleaner type of fuels;

= |Leveraging waste-to-energy plants; and

= Automation to enable more efficient
driving behaviour and minimise wastage
(e.g. fertiliser, water, etc.)

New construction developments can also
better incorporate a ‘spatial’ perspective,
ensuring optimal use of land and
developments, in ways which minimise the
need to travel long distances.

Cooperation amongst regional stakeholders is required to successfully deliver the opportunities /

recommendations identified

Efforts from multiple regional stakeholders will be required to successfully deliver any

decarbonisation opportunities and recommendations identified. This includes: setting of policy and
regulations from central and local government, provision of access to required funding schemes
across various central / local government bodies, development of new technologies and solutions by
stakeholders in the private sector, extensive research, testing and trialling by those involved in R&D
and innovation sectors, and the championing, leading and co-ordinating of activities by Transport

8



) Transport East

East as a Model 1 Sub-National Transport Body (SNTB). The opportunities outlined in this report
provide an indicative alighment of necessary actions and interventions to the stakeholders / bodies
best placed to deliver them. These will be tested further and agreed with respective stakeholders.

Proposed strategic actions and interventions

The role of Transport East will be crucial in achieving a reduction in carbon emissions across the
region’s transport network and ecosystem. In order to achieve a reduction in carbon emissions
across transport in the region, Transport East (with the support of stakeholders in the region) could
derive value in undertaking the following proposed actions:

Short Term (1 — 3 years):

e Work with employers across the public and private sectors to develop ‘green travel to work’
strategies and policies

e Consider strategic investment in, and placement and positioning of, public transport and active
travel infrastructure (e.g. bus stops / stations, cycle lanes, pedestrianised paths, bike parking
stations, e-bike charging stations etc.)

e Begin the development of roadmaps specific to the region’s transport industries, for the
transition to cleaner and alternative fuels

Medium Term (3 — 5 years):

e Identify locations for, and invest in, greater electric vehicle and fuel-cell electric vehicle charging
/ refuelling infrastructure (e.g. at stations, depots, ports etc.)

e Facilitate the mapping of the renewable (wind) energy network with the strategic road network,
rail network and key economic centres of the region

e Bring together regional capabilities in ‘Smart Port’ technologies and develop a cluster / working
group to position the region as a hub for maritime innovation

Long term (5+ years)

e Develop a clean energy cluster, combining the skills and capabilities of the region’s energy,
transport, technology and R&D sectors

o  Work with local government to develop multi-modal hubs at key interchanges across the
region’s transport network

A more comprehensive evaluation of potential actions and initiatives to undertake is included in
Section 6.
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2. Current Global and UK Decarbonisation Landscape

2.1. Global Landscape

The Paris Climate Change Summit in 2015 incited the international community to commit to more
active and bolder policies to decarbonise the global economy. In transport, the European Commission
has been pushing for full decarbonisation by 2050. The plan includes schemes to increase modal shift
from road to rail, switching to cleaner fuels, and road use charges on polluting vehicles to incentivise
the use of greener transport modes.

The ‘Decarbonising Transport Initiative’ is another international movement that focuses on policy
development and progress tracking through scientific studies. The Decarbonising Transport Initiative
does not advocate specific measures or policies; however, building on an evidence-based assessment
of mitigation impacts, it identifies options for decision-makers to achieve their targets — for instance
the Nationally Determined Contributions (NDCs) submitted by countries under the Paris Agreement,
as well as targets set by sectors, companies and cities. The initiative builds on contributions from the
following governments: France, Korea, Ireland, the Netherlands and also the European Commission,
as well as other prominent international organisations such as the World Bank.

Figure 2.1 below shows how CO, emissions globally have been increasing, though at a decreasing rate,
since 2000

Figure 2.1: Global CO, emissions from 2000*

GtCo,

2000 2005 2010 2015 2019

m— "Total" —"Growth"

2.2. UK Landscape

In response to the global climate challenge, a commitment was made by the UK Government in June
2019 to achieving a net zero carbon economy by 2050. In practice, what this means for UK transport
is the urgent need to bring down the current emissions (latest data available in 2018) from 124.4
MtCO,e (112.9 associated with road and 123 take the form of CO,) to emissions to 33 MtCOze (2
associated with road) with the assumption that the remainder is offset by other forms of carbon-
reducing measures, e.g. re-forestation and carbon-capture technology, among others2. This does not
however take into account emissions from the international travel of goods and people and is
primarily focused on internal measures.
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Figure 2.2: UK Greenhouse Gas Emissions from 20002
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Figure 2.3: UK Greenhouse Gas Emissions from Transport by Sector in 2018
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Comparing Figure 2.1 and 2.2, the UK’s decarbonisation performance has been comparatively better
than other countries. Whilst global emissions have been increasing, albeit at a slower rate since 2005,
the UK’s greenhouse gas emissions have been in consistent decline since 2000.

Notwithstanding the ongoing reduction in emissions, if the UK is to meet it’s 2050 net zero carbon
ambition, further work is required to decarbonise the UK economy. This includes establishing means
to track carbon emissions from cross-border air and sea travel, and logistics, and reducing these too
where possible.

A short-term measure being adopted in many cities is the application of financial penalties to drivers
/ operators of highly polluting vehicles. In the wake of travel restrictions from Covid-19, many cities
are also considering (or have begun) re-allocating road space to pedestrians and cyclists. Initiatives
are also underway to deploy electric vehicle charge-points, encourage adoption of zero emission

11
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vehicles, decarbonise rail traction, construct freight consolidation centres, and improve the
accessibility and attractiveness of mass public transport.

Two principal fuels are considered to be the most feasible and clean alternatives: electrification
(battery), and hydrogen fuel cells. Compressed Natural Gas (CNG) is being considered as a stop-gap
measure but is not a zero—emission fuel.

The UK Government has published multiple strategies to inform and support its net zero objective,
including: the ‘Road to Zero’, which targets ending the sale of new conventional petrol and diesel cars
by 2035, and the Transport Decarbonisation Plan.

UK Transport Decarbonisation Plan

To support the UK Government’s commitment to achieve net-zero carbon by 2050, the Department
for Transport (DfT) has released the “Decarbonising Transport: Setting the Challenge” report, which
provides an overarching strategy to help enable the UK to achieve it’s 2050 net-zero emissions
target. The report outlines DfT’s six strategic priorities to deliver the vision of a net zero transport
system?3:

1) Accelerating a modal shift to public and active transport: The government will encourage both
public and active transport as the first choice for travel. With the adoption of new transport
models, such as Mobility as a Service (MaaS$), the government will also support and facilitate the
development of new technologies and encourage people to use these new platforms.

2) Decarbonisation of road vehicles: The report notes that there needs to be a significant shift in
the types of vehicles used (e.g. fuel technology options), and the way road users drive. To ensure
a successful transition to zero emission road transport in the UK there will need to be: a strong
regulatory framework, willingness from the user base to adopt new solutions, the right market
conditions, adequate (electric) vehicle supply, and investment in and development of charging
infrastructure. There are significant economic opportunities for those who can provide solutions
to these challenges, but there will need to be investment across the board in low-carbon supply
chains to enable such opportunities to be exploited.

3) Decarbonising the transportation of goods: Changes in consumer behaviours need to be
considered when evaluating the future demand for transporting goods. With the increase of
‘next (and even same) day delivery’, more companies will have to innovate their last mile
logistics deliveries to ensure they are able to compete. With this comes huge opportunities for
innovative new digital solutions and data sharing platforms which can in turn also reduce the
negative impact of congestion and thus reduce carbon emissions.

4) Place based solutions: As emissions are not produced consistently across the country, a more
tailored and localised approach is needed for an effective and efficient overall reduction. A true
understanding of how, where and why specific locations produce more emissions must be built
to allow for the most effective response. The UK Government is seeking to work with a range of
stakeholders, including Local Authorities, mayoral Combined Authorities, Sub National Transport
Bodies (SNTBs), and other interested parties, to obtain the insights required for effective place-
based solutions.

5) UK as a hub for green transport technology and innovation: Government intends to make the
UK a world leader in green transport technology by exploiting our strong and extant research
and development (R&D) capabilities, and exploring how greater collaboration can be stimulated
between R&D organisations and industry.

6) Reducing carbon in a global economy: The UK wants to feed developments and best practices
into the wider global economy, citing that reducing emissions from transport is a global, not only

12
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UK, priority. Impacting international travel of goods and people for instance will need
collaboration between and across multiple countries if global targets are to be achieved.

The Department for Transport (DfT) has stated its forward intentions to:

Take a holistic view of transport, looking at challenging new cross-modal approaches to
mobility whilst maximising the potential in each mode to deliver the UK’s carbon reduction
targets; and

=  Continue building on decarbonisation policies by working with industry and business groups,
academic and research institutions, community and interest groups, environmental NGOs,
local authorities, and the public, to focus on the six strategic priorities listed above.

13



2.3.  Existing decarbonisation efforts across the UK

Decarbonisation efforts have always been at the core of government investment in future infrastructure for transport, even prior to its policy commitment.
Most efforts have been focused on road transport since it is the biggest domestic contributor to carbon emissions in the country. Existing efforts across road,
rail, aviation and maritime, can be categorised as follows:

UK Emission mode in Mt

Co,

Cars.LCVs and Motorcydes: The UK governmentisinvestingcirca. £2 5 billion with grants available for plug in cars. taxis and motorcycles.

as wellas fundingto supportcharge pointinfrastructureathomes, workplaces. onresidential streetsand acrossthe widerroadsnetwork.

The UK has pledgedthateverynew carandvansold willneedtobe a Zero Emission Vehicle (ZEV) by 2035 atthe latest (brought forward 88 4
from2040)3. Furthermore, governmentis encouraging Electric Vehicle (EV) uptake by facilitating and/or funding the installation of more
EVcharginginfrastructureacrossthe country.

HGV's:Duetathe sharterdrivingrange of a battery-powertrain (upto150milesaccordingtoareport by the Low CarbonVehicle

Partnership)*. andinabilityto support higher torque requirements. battery technologies cannotyetbe sufficientlyappliedto HGVs which

typically cover alongerdriving range and require higherenergy density. Government hasbeen encouraging the use of biofuel* (range: 310 207
miles)“and R&Dintohydrogen fuelcelltechnologies (310-380miles)5for HGV transport. Severaltrialshave beenobserved allaroundthe

world:electricHGY withoverheadlinesin Germany (by Scania and Siemens)éand fully battery-poweredtrucksinthe US (by DAF)7-

Buses: Electricbusescould help to decarbonisepublictransport. On11February 2020 the Prime Minister announced £5 billion funding for
investmentinlocalbusesandcyclingand walking infrastructure. Thisincludesfunding for atleast 4.000 zero emission busesto make

greener travel the convenient option;and measurestoimprove modalshiftontothe bus®. Hydrogenisalso beingtrialled to assessits 32
suitability asanalternative zeroemissionfuel 10hydrogen-powered buseshave beeninoperationin Aberdeensince2015and thecityhas
stateditsintentionstoprocure 15double deckerhydrogenbusesin 2020710,

RailRailisarelativelylow-carbonformoftransportinoperation. andisone of the most efficient waysof moving highvolumesof people.

TheRailsector producedonly 1.4%of the UK'sdomestictransport emissions despitebeingthe mode which delivered 10% of passenger

milestravelled and 9%of goodsmoved in 201828 Governmentisinvesting indecarbonising power for the railways (known as “traction”) 1.8
through investmentsincleanerrolling stock technologyand infrastructure. NetworkRailhasestablisheda Traction Decarbonisation

Network Strategy (TONS) whichwillresultina portfolio of decarbonisation schemesacrossthe country.

Aviation: At present domestic aviationtravelaccountsfor arelatively smaller proportionof total emissions. Notwithstanding the medium-

long termimpactondemand associated with Covid-19. this sectorisexpected toincrease intotal proportionalterms as other sectors (such

as carsandbuses) decarbonise more quickly. Governmentiscurrentlydeveloping anet-zero aviation planwhichwillbe released laterin 15
2020. Furthermore.thereisadebatetobe had onmanaging the carbonemissionsfrominternationaltravelamongst nationalgovernments

aroundthe world.

Maritime: In 2019. the UK Government publishedits Maritime 2050 strategy'® which setsout itsvisionfor cleaner shippinginthe UK. The
strategydiscussesanumberof future commitments, includingacallfor evidencein2020 on non-taxincentivesto supportthe transitionto
zeroemissionshipping. The DfT will: collaborate with industry. government and different partsof the supply chainto understandand 59
implement lessonsfromother sectors: ensureregulation supports decarbonisation:and. help maritime companiesrealisethe benefits of :
researchandinvestment.

*It is noteworthy that even though biofuel is cleaner than conventional fossil fuels, it is still a variant of hydrocarbon and therefore still emits carbon when burnt. Furthermore, if biomethane is leaked prior to combustion,
the methane released into the atmosphere will have a larger potency of trapping heat than carbon dioxide. Methane contributes to global warming more significantly in terms of GHG potency than carbon dioxide.
However, methane has a much shorter lifespan (8-12 years) than carbon dioxide (>100 years).
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2.4 The benefits

of decarbonisation

There are a wide range of primary and secondary benefits associated with a reduction in carbon emissions:

Primary Benefits

Improvingair gualityand health benefits: \
Atransitionto cleanerfuelsand more carbon-efficient modes
of transportation will allow for significant improvementsin
healthandwellbeingasaresultof better air quality:

TransitioningtoZero Emission Mobility (ZEM) onalarge scale will
deliversignificantimprovementsinairquality. particularlyinurban
areas

Physical health willimprovefrom increaseduse of active forms of
transport andmore green spaces inurban city centres and

residential areas

Switchingtocleaner fuels (e.g. hydrogen. wind.andsolar) will bring
down overall carbon emissions.slowingdown the impact ofglobal/

warming.

o

Economic growth:

= Greater levelsofautomationand connectivity may allow for
regulated access tothe road which.inturn.could bring
substantial benefits byreducing congestion levelsand
improvingproductivity. transport efficiency and energy
consumption
Supportingdecarbonisationrepresents a significant economic
opportunitythroughthe creation of new goods andservices whilst
alsoreducingsocial welfare costs. Itisalso a vital component of any
strategy seekingto secure sustainablegrowth andforeign direct
investmentintheface of global competition.
Whilsttherehashbeen no appreciable difference in rates of economic
growth between those countriesthathavereduced emissions
substantiallyandthosethathavenotto date, theformer camp are
arguablyin a strongerposition to benefitfrom a globaltransitiony

zero carbon economy inthe future
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Secondary Benefits

Improving regional employability prospects:

\

= Greater trainingandupskillingopportunitiesintheareasof
decarbonisationand green fueltechnologies will lead to greater
employment prospects as the worldtransitionstoa low-carbon
economy.

*  Therewillbe new (especially engineering)roles created in existing

solutionsforcars. LCVs. HGVs. train locomotives and shipengines.

industries such asthe manufacturing of new fuel technology

etc. Thiswillalsocoincide with job opportunities associated with

DistributedManufacturing. withmore local anddecentralised

operations(also reducingthe need for longer journeys). /
Operational efficiencies enabled throughdigital technologies can help
reduce carbon emissions. Forinstance. open freight data platforms will
enable freight operators to maximisethe capacity of each fleet. At the

same time these technologies will alsoleadto other non-carbon-
emissionrelated benefits. including:

Operational efficiencies enabled
through digital technologies

* Increase inproductivity
New mobilitybusiness models and industries and associated jobs
= Digital platforms suchas MaaS will notonlyencourage theuse of

publictransport due to the convenience of integration itbrings. but
alsoprovide improved accessibilityacross the different modes of
transportation.

Transport East
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3. Methods of Reducing Carbon Emissions

3.1. Modal Shift Potential

Using road transport (primarily individual car use) is still the most common method to travel to
work. Increasing uptake of other modes of transport will help curb carbon emissions per capita from
transport. Given the reliance on cars as the main method for travelling to work, a modal shift to
other transport modes will contribute significantly to reducing carbon emissions.

Figure 3.1.1: Carbon emissions and percentage of journeys to work made by various transport
modes in the UK*> 16

171 g CO, per passenger km ™

.I.. 68% of commuters travel to work *®

Cars (1passenger)
‘o

= I
' I
'Buses
—
Rail
Megligible emissions
B
Bicycle
® MNegligible emissions
\
A DI
Walking

Similar to the movement of passengers, the majority of freight is still being transported via road. A
crucial part of decarbonising freight in the region will involve shifting from road (HGVs, trucks, vans
etc.) to rail. However, the existing rail network is already running at near capacity and improvements
in infrastructure are needed to be able to accommodate greater freight capacity on the network.
This includes greater electrification of tracks on certain routes and greater allocation of track space
and slots on timetables for freight operators.

“Until public transport infrastructure is improved, and the region is better

connected, there are few incentives for people to stop driving.” — Stakeholder
interview quote
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Figure 3.1.2: Carbon emissions and percentage of goods moved by various transport modes in the
UK (See Appendix 1 for Further Sources and Details)

3489 kiCO; per billion tonne km

.. T8% of goods moved inthe UK

Road

337.0

I

Ships
(Domestic)

1217

Rail

“There is a need to shift more freight to rail but the rail network is already
operating at near capacity level.” — Stakeholder interview quote

“Rail is currently not very competitive over shorter distances for distributing

freight. As aresult, all journeys for freight from the port that are delivering to the
region, are by road.” — Stakeholder interview quote

“There is a lack of initiatives around developing the rail track capacity to enable
more goods to be delivered by rail.” — Stakeholder interview quote

In order to best encourage a modal shift of transport modes for both passengers and freight, the
services and infrastructure developed will need to be accessible, trustworthy and reliable.
Passengers, consumers and businesses will need to feel that they are benefitting from the use of
these services, in order to generate high adoption rates. For instance, public transport networks
must be well connected and integrated, in such a way where it is easy for passengers to use for
everyday travelling purposes. A region that can build its transport network in this way, increases its
chances of incentivising its population / user base to maximise use of these services.
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3.2  Existing Fuel Technology Options
Direct plug-in / electrification

The deployment of Battery Electric Vehicles (BEVs) is currently at the forefront of methods being used
to electrify road vehicles. BEVs are among the most mature technology solutions among zero-emission
vehicles, with a number of OEMs having invested heavily in this technology. Plans announced by OEMs
in 2019 suggest that circa. USD 300 billion will be invested in EVs, almost half of which will be targeted
at the Chinese market!. There are also significant R&D activities being carried out to extend the
driving range of battery powertrains and apply recent advances in battery technology to wider
transport sectors such as aviation, shipping and rail *2. Electrification of rail is principally achieved by
providing overhead catenaries to accommodate rolling stock with electric engines. Electrification can
also be achieved by installing third rail, but this is largely limited to the South East of England. Batteries
are most likely going to be introduced in the future as a secondary energy source to cover patches of
tracks in between routes which have not yet been electrified (i.e. gaps in provision of overhead line
electrification).

Current uptake / application in the UK or globally

Cars and LCVs

As at 2019 Q3, of the 37.2 million cars and LCVs registered in the UK, 230,800 were plug-in electric
or hybrid vehicles. However, the UK government has been making significant investment in charging
infrastructure for EVs'®2°, As at 2019 Q3, 15,116 public charging devices were available in the UK
(312% increase since 2015). Of these, 2,495 were rapid charging devices?'.

250 - Licensed plug-in cars and light goods
vehicles

200 -
150 A
100 A

Unit vehicles ('000)

50 -

0,
2015 2016 2017 2018 2019

Chart 1 Growth in UK public charging devices since 2015
16,000

14,000 Total

12,000 = Rapids

10,000
8,000
6,000

4,000

2,000

2015 2016 2017 2018 2019
(October)

Buses

As of 2018, approximately 700 of the 35,000 buses in England were electric, most of which are in
London?. The UK Government aims to have all UK buses fully electric by 2025 and has allocated
£170m in the recent budget to improve bus services and make them greener as well as more
reliable. This includes £50 million to help create the first fully electric bus town?3. Local authorities
can apply to become the UK’s first all-electric bus town, setting best practice in environmentally
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friendly public transport. The winning areas will receive up to £50 million to help pay for a brand-
new fleet of electric buses.

The government is also trying to increase uptake of buses in areas not covered by bus operators
through a new £20 million fund to encourage the development and trialling of on-demand ride
sharing services.

A further £30 million of funding is also available from 2020 to 2021 to help local authorities outside
London to help improve current bus services or restore those which have been lost.

Rail
At present, around 40% of the UK rail network is electrified - much less than comparable European
countries which are typically 60% or more electrified?*.

With the UK government pledging to fully decarbonise the rail network by 2040, there is significant
scope for the implementation of new technologies. The East Coast Main Line (ECML) proved that
the UK could deliver rail electrification efficiently, with 2,250 single-track kilometres electrified for
£671 million (adjusted for 2018). The programme took seven years from authorisation to
completion.

At present, battery technology is still in its early phases with application to rail. In 2019 Bombardier
sighed a £89 million deal to make the UK’s first lithium battery powered trains®. Dual electric-
battery trains can be potentially applied to a rail network which is partially electrified. The energy
stored in the batteries can help such trains to cover and run through patches of the network which
are yet to be electrified.

“Some areas of the rail network will likely not be electrified until 2050-2060. Where

this is the case, electric and hydrogen trains could provide an interim solution.” —
Stakeholder interview quote

Hydrogen fuel

Hydrogen provides the ability to travel further on a single “charge” than battery electric vehicles due
to higher energy density. It also benefits from quicker speed of (re)fuelling — similar to current petrol-
and diesel-powered vehicles - making the technology more suitable for use in longer distances and
more energy intensive use cases, usually covered by public service vehicles (PSV), HGVs and trains. It
is also possible to produce “green hydrogen” fuel through the use of electrolysis, powered from
renewable energy sources. At present, however, hydrogen has a significant cost premium, with
powertrains largely still in the R&D phase, and very limited production, distribution and storage
facilities. There are varying levels of investment in this technology globally with nineteen governments
around the world currently having “hydrogen strategies” to develop hydrogen fuel cell technologies
within their borders.
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Current uptake / application in the UK or globally

Cars and LCVs

The current market for hydrogen fuel cell electric vehicles (FCEVs) is still relatively small but has
significant potential. Globally, in 2019 there were 7,500 hydrogen fuel cell cars sold (90% up on
2018)?°. Leading countries in FCEVs by uptake as of 2018 include: Japan (2,800 units in operation)?’,
South Korea (2,000)%, and China (1,200)%.

As described above, the cost of R&D in hydrogen is relatively much higher than that of batteries,
which is why few OEMs have attempted to tap into the market potential. However, OEMs in (and
governments of) several countries in East Asia such as China, Japan, and South Korea recognise the
advantages of hydrogen over batteries, including its longer driving range and ability to be
distributed beyond the reach of the electricity grid network. This is demonstrated through the
relatively higher uptake of FCEVs in these countries.

Buses

The UK leads the world in the application of hydrogen in buses, with Aberdeen being the first city
in the world to operate 10 buses (manufactured by Van Hool) running entirely on green hydrogen
in 2015. The city is procuring a further batch of 15 double-decker hydrogen buses (manufactured
by Wrightbus) in 2020 3°3%, The hydrogen bus project in Aberdeen received significant support from
the government, the EU (Fuel Cells and Hydrogen Joint Undertaking) and partnerships with private
company suppliers. The project also includes Aberdeen’s own hydrogen fuel manufacturing facility.
In addition, TfL announced that it has invested £12 million in 2019 in new hydrogen buses and
refuelling infrastructure which it anticipates being delivered in 2020%,

HGVs

While current numbers are low (the UK currently does not have any hydrogen powered HGVs),
‘Hydrogen Roadmap Europe’ has predicted that there will be 45,000 fuel cell trucks and buses on
roads by 2030 in Europe®,

Internationally, the biggest investor in renewable energy trucks is China. In 2019, the Chinese truck
manufacturer Beiqgi Foton Motor announced its ambitious new plan to manufacture 200,000 new
energy trucks by 2025.

Rail

Network Rail is currently preparing a cross-industry Traction Decarbonisation Network Strategy
(TDNS). This strategy will set out the case for, and plan to achieve the replacement of all diesel-
powered rolling stock by 2050 with trains powered by electricity, batteries, or hydrogen fuel cells.
It will provide information and analysis to inform Government’s decisions on how to decarbonise
traction power on different parts of the national rail network.

It will aim to prioritise the conversion of currently unelectrified routes by evaluating the most
appropriate traction type for each line and will be carried out in a way which considers the carbon
opportunity costs of traction conversion within a more traditional cost/benefit analysis.

For hydrogen specifically, it will consider how hydrogen trains might be most effectively deployed,
especially in areas where there is limited access to a power network. The TDNS programme will be
set out in 20213, The first trial of hydrogen trains, HydroFLEX, began in the West Midlands in 2019%
and East Midlands Railway plans to trial hydrogen trains in the next 2-3 years®. Furthermore,
Scotland is converting an old train unit to hydrogen as part of its trial.
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Marine

HyDIME (Hydrogen Diesel Injection in a Marine Environment) is a 12 month, Innovate UK funded
project that will use an environmentally friendly form of hydrogen as a fuel for a commercial ferry
operating between Shapinsay and Kirkwall in Orkney. HyDIME aims to make waves in the marine
industry by proving the safe integration and use of hydrogen on vessels.

One of HyDIME’s goals is the design and physical integration of a hydrogen injection system on a
commercial passenger and vehicle ferry which will be the first of its kind worldwide®’.

Biomethane and Natural Gas

Alternative fuels such as Biomethane / Compressed Natural Gas (CNG) provide an opportunity for a
short-to-medium term solution for decarbonisation, albeit with some limitations.

Together with reducing carbon emissions by up to 85%, biomethane provides a saving of 30-35%
compared with comparative journeys on diesel fuel. However, a key concern is the impact of
Biomethane on Ozone, which — if leaked — is 25x more potent in trapping heat than CO,. In 2018 the
total GHG emission savings achieved by displacing fossil fuels with low carbon fuels has been
estimated at 3.7MtCOze. This is equivalent to taking over 1.7 million cars off roads.

Current uptake / application in the UK or globally

HGVs

The principal biofuel in the UK is Compressed Natural Gas (CNG), with CNG Fuels the principal
supplier. Several retailers and logistics delivery companies such as John Lewis, Asda, Argos and
Hermes are switching their fleets to CNG-based trucks. John Lewis, for example, will begin using
renewable biomethane made from livestock manure to fuel almost 300 of its delivery vans®.
However, public coverage of refuelling infrastructure in the UK is relatively limited. There are three
currently operational CNG fuelling stations operated by CNG Fuels in Northampton, Crewe and
Leyland. A further 11 stations are either being constructed or planned across the country®®,

Marine

In January 2020, the International Maritime Organisation (IMO) banned ships with exhaust
emissions that contain more than 0.5% of sulphur content, forcing ship-makers to move towards
Liquefied Natural Gas (LNG). Furthermore, the European Union requires each member state to have
at least one LNG bunkering port, and proposed legislation may see ships mandated to use shore
power whilst berthed. In practice, however, the majority of ships and boats are still powered by
Marine Diesel Oil/Heavy Fuel Oil (MDO/HFO). To date, less than 1% of the total marine fleet globally
is powered using LNG, with most vessels operating in the North Sea/Baltic Sea region and
concentrated in Norway*.
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3.3  Lifecycle pathways for alternative fuels
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While there is a wide range of alternative fuels, each tailored for a very specific use and possessing varied decarbonisation potential, the
decision to invest in new infrastructure to enable the use of cleaner fuels should be considered with full lifecycle pathways in mind. Outlined
below is an example lifecycle mapping of the different fuel types explained in the preceding pages. This highlights potential pathways for
different fuel / vehicle types and helps to indicate initial areas which may require investment / policy changes from public and private sector

stakeholders.

Alternative Fuel
Options

Generation Infrastructure

Existing Application

Distribution Infrastructure

End-of-life / Decommissioning Options

| Wind farm Battery Electric Vehicles Connecting existing grid to Battery Recycling Facility
:’._) Battery-powered niche vehicles renewable plants Secondary and Tertiary Use Cases
Solar farm (eg. ferries and tractors) Charging infrastructure for Batteries (i.e. post-life
Direct plug-in/ Electﬁical_Locomolive ELeclr_iﬁet_ﬂ railtr_af:L_«s househo_Ld appli_ancgs and
Electrification -‘ Cold-ironing Cold-ironing facilities at port electronics application)
Water electrolysis plant : : i
| ySI1S P Fuel-cell Electrical Vehicles gilglr:igl:ﬁ?:#;z gslgir;i;:}; and High decammissioning cost since
H o Biomass gasification plant (FCEV) and trucks refuelling facilities the applications of fuel-cells are
o N Hydrogen Trains - . : limited to powertrains and
Dual diesel-hydrogen ferries Liguid organic hydrogen carriers stationary energy generation
Hydrogen | Steam reform plant Refuelling depots :
| Fermentation plant Marine fuel Can be stored and distributed Biofuels - diverse range of
Passenger, LCVs, and HGVs ; . - applications (cooking. fuel
Trains W_'Ilh_EXIS_lII"ig oil storage and additives)
Waste-to-energy plant . ) distribution infrastructure : ) )
Biofuels Fuel additives to improve carban Vehicles can be easily relrt_)flll_ed
- - efficiency to ICE - hampers decarbonisation
LNGinmarine fuel application Mature. dedicated infrastructure Natural gas 15 alimited natural
Off-shore natural gas Passenger vehicles, LCVs and o l.l to st d distribut resource which will be depleted
extraction plant HGVs :iénffj;ce 0 store anddistribute MNatural gas is frequently used as
Natural Gas Trains an alternative todiesel.

expensive to adopt.

The environmental pillar focuses on the decarbonisation
potential for each infrastructure option to meet the UK’s
policy objective to be net zero carbon by 2050. As it

currently stands, cleaner fuels are less mature and more

The social pillar refers to the need for an aligned position on
decarbonisation efforts amongst stakeholders such as local
authorities, employers, workers, and local residents so as to
ensure that everyone benefits from the investment.

risks.

This pillar requires the management of an organisation to
take an action that ensures commercial viability but also
puts sustainability at the core of decision-making. This
includes transparency and established methods to manage
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3.4 Decarbonisation scenarios
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Depending on the extent of success in implementing decarbonisation interventions, there are a total of four scenarios up to 2050 that the UK Committee
for Climate Change (CCC) has developed since 2016. These are:

- Net Zero: this scenario represents the interventions that need to be accomplished by 2050 in order to meet the Net Zero policy target

- Max: this scenario was developed in 2016 when the target by 2050 was to keep the total UK emissions around 160 MtCO,e/year or less. It
represents higher deployment towards the maximum limits that are likely to be feasible, acceptable and sustainable. This scenario is less ambitious
than the “Net Zero” scenario

- Central: this scenario represents UK CCC’s best assessment of the technologies and behaviours required to meet targets cost-effectively while
meeting other criteria in the Climate Change Act. This scenario is less ambitious than the “Max” scenario

- Barriers: this scenario represents less favourable conditions for key measures (technological barriers, failure to achieve cost reductions, or market
barriers)

For each scenario, the forecasted annual carbon emissions and extent of interventions required are outlined in the table below:

Table 3.1: Decarbonisation scenarios by 2050

Scenarios
Surface
transport

Net Zero*

With the assumption of full
electricity decarbonisation:

100% of cars and vans are
electric vehicles

100% of buses are low carbon
(half Hy, half EV)

HGVs are harder to
decarbonise. New research
by CCC suggests that it is
possible to get to very-low
emissions by 2050 by
switching most of these

Max**

With the following assumptions:

e 100% of cars and vans are
EVs

e 95% of buses are low
carbon (half H,, half EV)

e 50% of HGVs use H; and
40% EVs

5 MtCO.e

Central**

With the following assumptions:

e 93% of cars and vans are
EVs

e 95% of buses are low
carbon (half H,, half EV)

e 40% of HGVs use H; and
25% EVs

19 MtCO.e

Barriers**

With the following assumptions:

e 70% of cars and vans are
EVs

e 90% of buses are low
carbon (half H,, half EV)

e 20% of HGVs use H; and
25% EVs

42 MtCOze
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vehicles to hydrogen power
or electrification.

speeds of aircraft
Shipping: improved energy
efficiency and ship operations,

and use of alternative fuels

32 MtCO,e

Shipping: full take-up of
technological and operational
measures; further increases in
ship size and use — still limited
use of biofuels and LNG

40 MtCO,e

Shipping: speed reductions and
increases in the average size of
unitised container ships; limited
use of biofuels and LNG

46 MtCO,e

2 MtCO.e
Aviation Aviation: some use of hybrid- Aviation: emissions 15% lower Aviation: emissions at around Aviation: emissions not capped,
and electric aircraft from the 2040s, than 2005 levels 2005 levels increasing to 40% above 2005
shipping and from reductions in design levels

Shipping: improvements
reflecting IMO’s Energy
Efficiency Design Index but
limited further abatement

63 MtCOze

* Information taken from CCC Report: Net Zero The UK’s contribution to stopping global warming — May 2019 (Source)

** Information taken from CCC Report: UK climate action following the Paris Agreement — October 2016 (Source)
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Furthermore, a forecast published by the DfT also suggests that the net zero target cannot be achieved in the transport sector without introducing major
interventions (Information taken from DfT via Transport Network).

Figure 18: DIfT's latest domestic GHG emissions projections based on current policies, compared to Clean Growth
Strategy (CGS) targets and CCC Net Zero ‘Further Ambition" and ‘Speculative’' scenarios™
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4. Transport East Decarbonisation Landscape

Important Note: The analysis contained within the following section (and across other parts of this
report) is based on the best possible (and available) information and data as at the reporting date.

Within this section, the majority of the analysis conducted on carbon emissions is primarily focused
on the regions covered under the remit of Transport East, which are: Essex, Norfolk, Suffolk,
Thurrock, and Southend-on-Sea (ENSTS). To highlight instances where data and analysis is focused
primarily on these regions, we have referenced accordingly using the acronym ‘ENSTS’.

There are some instances where datasets on each specific region / local authority are not currently
available (mainly relating to the wider decarbonisation landscape and contextual information e.qg.
regional assets). The available information within these instances is more generic and encompasses
the wider East of England region comprising Peterborough, Cambridgeshire, Luton, Essex, Norfolk,
Suffolk, Thurrock and Southend-on-Sea. This is also highlighted and referenced where appropriate.

4.1  Carbon Emissions in the ENSTS Region

Stansted Airport (Essex):
port { ) Plans have been put forward to link north Norfolk’s towns and

villages via a £500 million light rail system running from
Peterborough to Great Yarmouth

AR, I

* Installaficn of 13 new eleciric : u
charging points

* Passenger Transport
Interchange from Stansted [
straight to inner city London.

I

- I
J\ Construction of a new frack to the G Norfolk County Council applied for Transforming
Felixstowe Portin 2019 has allowed LE ¥} Cities funding with an aim of procuring and operating
3 up to 47 freight frains to operate from ¢ 50 electric buses in Morwich.

the pert every day, accounting for 28%
of the freight transported out of the
port. Other decarbonisation initiatves
include adepting electric fleets:
cranes, rubber tire gantry crane,

HGVs and one fractor.

o Y e w

4 DP World London Gateway
(Thurrock) has invested in
dual diesel-electric carge

® | shuttles, and plans to procure
fully eleciric shuttles in the
next batch of shuttle .

procurement.
T T

F The region is one of the largest low-carbon energy

+ | producers, generated from offshore nuclear and wind power
plants, in the UK. It is estimated that in 10-15 years, East

Suffolk alone will produce about 30% of the entire UK's

power generating supply to the Mational Grid.

s, s |

= Legend

Carbon Dioxide

1
= —

There are approximately 568
public EV charging points
across Essex, Norfolk,

Units t/1xT1km

Suffolk, Thurrock and — B -

Southend-on-Sea. There are . 1-3

plans and commitments in

place by respective local 1 . 3-10

authorities to invest in and j- e 10-32

deploy a greater number of EV (8. -

charging points and I 32-100

associated infrastructure. 100-1995
| - 995

Contains OS5 data © Crown Copyright and database right 2019

Sources: BEIS — National Atmospheric Emissions Inventory (Carbon dioxide emissions), DfT Statistics: Electric vehicle charging devices by
local authority, Letter from Suffolk County Council to BEIS and DHLCG (Dated 11 May 2018)

Note on nuclear: Although this provides potential for the generation of low-carbon energy, considerations will need to be made in respect
of other potential environmental impacts.
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The largest contributor of carbon dioxide in the region in 2018 was transport (7,667 kt CO,e/41%),
followed by industry and commercial (5,627/30%), domestic (5,040/27%), and agriculture (241.7/2%).
Meanwhile, transport in ENSTS makes up approximately 5% of the total transport carbon emissions
across the UK #2, The emissions from agriculture in the form of methane is likely to be more significant
which means that the impact of emissions from agriculture is potentially more significant than
anticipated / outlined. With reference to the heat map, emissions are concentrated in city centres
such as Norwich, Ipswich, and Bury St. Edmunds. The amber, web-like strokes spreading out of
Norwich on the map also highlights the significant contribution of transport / the strategic road
network to CO, emissions in the region.

Industry and
Commercial
30%

\ Agriculture

2%

Transport
41%

Domestic
27%

Figure 4.1 - CO, emission by sector in TE’s regions: Essex, Norfolk, Suffolk,
Thurrock and Southend-on-Sea (ENSTS) in 2018

With reference to Figure 4.1 below, carbon emissions from transport in Essex, Norfolk, Suffolk,
Southend-on-Sea and Thurrock have seen a steady increase since 2010.

Figure 4.1: CO, emission from transport in ENSTS from 2005 to

2018 42
9,000.0 + r 500.0
8,000.0 B r 400.0
i - 300.0
7,000.0 - ]
) - _ 7 200.0

O 6,000.0 -

X< 5,000.0 r 0.0
4,000.0 - - r -100.0
3,000.0 - [ -200.0
2,000.0 [ -3000

B + -400.0
1,000.0 + r -500.0
R + -600.0
2005 2010 2015 2018
m ESSex mmmm Norfolk
mmmm Suffolk mmmm Thurrock
mmmm Southend-on-Sea —u— Growth

Several local authorities in the region, including East Suffolk, Mid Suffolk, North Norfolk, and Suffolk,
have declared a climate emergency in response, and have committed to being carbon neutral by 2030
(note: this target is applicable to the local authorities themselves as opposed to their wider, respective
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districts / areas)®. Local government bodies across the region need to make a conscious effort and
actively engage with industry to identify and implement measures to support transport
decarbonisation to meet local and national policy commitments.

By transportation mode, road transport is the largest contributor, which accounts for 96% of the total
transport carbon emission in Essex, Norfolk, Suffolk, Thurrock & Southend (ENSTS), as shown by figure
4.2 below. “Rail” and “Other” account for 1% and 3% respectively. This provides a strong indication
for the prioritisation of decarbonisation efforts. With rail being a greener transportation mode in
operation, opportunities may exist to utilise rail more in meeting the demand for transport of
passengers and goods in the region.

0 2,000 4000 6,000 8000 10,000
kt CO,

mTotal mRoad mOther mRail

Figure 4.2: CO, emission contribution by transport mode in
ENSTS in 2018 42

Further information relating to the decarbonisation landscape in the context of each transportation
mode in ENSTS can be found on pages 33 — 34.

The region is one of the fastest growing regions in the UK, both in terms of population and economic
growth. Much of the region benefits from its proximity to London and is increasingly linked with
London and the South East in terms of labour and housing markets. The region is also the fourth largest
exporting region in the UK after London, the South East and the West Midlands. The regional economy
is heavily reliant on services, with a strong financial services sector but is also active in manufacturing
(e.g. automotive, pharmaceuticals) and ICT*,

4.2 Current Regional Activity
Overview of current decarbonisation plans in the region

The UK's average per capita emissions nationally fell from 8.7 tonnes/ person in 2005 to 5.4 tonnes/
person in 2018%. Over the same period per capita emissions in ENSTS demonstrated a similar
downward trend, with a below-UK average 8.5 tonnes in 2005 to 5.0 tonnes in 2018. The downward
trend suggests that energy consumption per capita in the region has improved significantly since
2005%, However, if the 2050 net zero target is to be achieved, more needs to be done to decarbonise
road transport in the region.

There has been progress made to date over the past few years, with a number of initiatives considering
the need, and options, for decarbonisation in the region. Examples include: the Climate Change
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Adaption and Carbon Reduction Scoping Report (produced by the University of East Anglia and New
Anglia LEP in July 2019), the Norfolk and Suffolk Local Industrial Strategy, which states the vision for
Norfolk and Suffolk to be ‘the UK’s clean growth region’ (published by New Anglia LEP in January 2020),
the South East LEP Local Energy Strategy and Clean Growth Working Group, and the planned
establishment of a Clean Growth Taskforce with the aim to “embed clean growth in the development
and delivery of actions and decisions which deliver the Economic Strategy and Local Industrial
Strategy” “°.

Multiple efforts across the region have been made to identify specific actions for the transport sector
which include; embedding clean growth ambitions in transport strategies and policies to ensure that
clean growth is considered in decision making with respect to transport; reducing the need for
transport through an increase in flexible working and digital connectivity; improving access to, and
use of sustainable modes of transport through behavioural change; working with the Connected
Places Catapult (CPC) and Highways England to drive transport innovation and support for SMEs;
development of an EV strategy focusing on infrastructure improvement as well as increasing take up
rates of EVs; considering various types of modes and alternative for freight and air travel; initiatives
to improve air quality across the region; and increasing the resilience of infrastructure.

East of England key regional attributes

In addition to the initiatives above, the region also has several key attributes that position it well for
achieving a reduction in carbon emissions. These include:

Green Energy Generation

A key strength of the region relates to its energy production capabilities, both current and future.
Offshore, the area hosts over 100 gas fields, over 150 gas-related platforms and 4,500 km of
pipelines*. The Bacton gas terminal and network of offshore gas platforms supply over a third of
the UK’s low carbon transitionary fuels. The bioenergy industry is worth nearly £2bn and is based
on the scale of agriculture locally, with 13.7% of England’s crop output and 9% of the livestock
output. The region is also amongst the leading producers of clean energy onshore, largely generated
by wind and nuclear. The East of England has the second largest number of onshore wind generator
sites nationwide (879), with only Scotland having more (3,468)*%. The region also has the highest
concentration of offshore wind energy generation as of 2018 in the UK.

Logistics and Freight Market

The East of England has one of the strongest logistics, freight and distribution markets nationwide.
The region has been among the top 3 UK regions which have ‘lifted’ the most amount of goods in
million tonnes of overall haulage since 2017%.

The region is a base for a number of large freight cargo companies including Freightliner, GB
Railfreight and DB Cargo. These companies have been in discussions with Network Rail and the DfT
with respect to improvements required in the rail links across the region to allow more trains to run
and reduce lorries travelling on the A14°°,

HGVs still make up the larger proportion of the freight market share in East of England, with 65-
75% of goods coming through the Felixstowe and London Gateway ports being moved via road>’.

Maritime Economy
The East of England is home to several of the busiest ports in the UK, including Felixstowe, London
Gateway, Lowestoft, King’s Lynn, and Ipswich Dock. With its active and vibrant port activities, the
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region is well-positioned to spearhead initiatives for decarbonising shipping and the wider maritime
economy.

Currently 25% and 35% of the goods going through Felixstowe and London Gateway respectively
are moved by rail. In 2019, a new track pathway to Felixstowe has allowed up to 47 freight trains a
day to operate from the port to Ipswich®’. However, the existing rail network has already been
operating at near full capacity and further upgrades are needed to allow rail to play a more
significant role in meeting decarbonisation goals.

Clean Energy Cluster

There is currently a large energy sector in the region and also extensive R&D capabilities (e.g. within
University of East Anglia and University of Cambridge). There could therefore be an opportunity to
develop a ‘clean energy cluster’, combining practical expertise of energy, transport and technology
sectors, with R&D expertise of universities and others.

Decarbonisation Initiatives in ENSTS

There are already a number of existing initiatives and efforts underway across multiple transport
modes, aimed at reducing carbon emissions. These include:

Cars

In the Transport East region only 13% of households do not have access to a car, compared to 26%
across the whole of England. From 2018 - 2019 an additional 1,522 plug-in EV cars and vans were
registered in the Transport East region with the overall fleet of 5,241 vehicles representing 29.2%
of the total in England at that time®2.

There have been a number of charging infrastructure initiatives launched in the region including
the installation of 40 charging points around North Norfolk in 2019 as part of a £250,000 initiative.
There is also a presence of local businesses such as Lotus which manufactured the first British all-
electric hyper car (Lotus Evija) in Hethel, Norfolk, marking the start of c.£100m of investment for
R&D and manufacturing . The company has also committed to becoming an all-electric car
manufacturer from June 2020.

HGVs

The A14 to Felixstowe is a congested route that connects with the A12 at the Copdock Interchange
to the south of Ipswich and provides connectivity to the M25 and London from Felixstowe port. This
route accounts for approximately 70% of the road freight out of Felixstowe port. The A12 / A14
Copdock Interchange is a pinch point on the Strategic Road Network (SRN), with significant delays
and queueing observed in peak hours on the A12 northbound approach. Trafficmaster GPS data
shows that average peak hour journey times are more than 50% slower than the overnight ‘free
flow’ conditions. Highways England has not to date announced or committed to improvement
schemes for this junction®?.

The region also hosts local businesses such as Tevva, a business specialising in the development of
electric delivery vehicles with a focus on battery system development, telematics, power
electronics, and software development >*.
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The region has a lower than average journey to work bus mode share (4% as compared to an
average of 7% for England as a whole). This is reflective of the region’s rural geography and
difficulties in providing public transport services in rural areas®?.

* Norfolk County Council has applied for £18 million from the government’s ‘Transforming
Cities’ funding pot with the aim of funding for 50 new electric buses in Norwich .

* Norfolk-based Equipmake Ltd supplies electric drive train technology for British sports car
company Ariel, which produces the Hipercar. Equipmake is also developing a low cost
electric bus drivetrain to enable more widespread adoption of electric buses .

In total there are 13 ports within the region, six of which are classified as major (Felixstowe, Great
Yarmouth, Harwich, Ipswich, Tilbury and DP World London Gateway)®2.

Felixstowe Port: Construction of a new track to the port in 2019 has allowed up to 47 freight trains
to operate from the port every day?®, accounting for 28% of the freight transported out of the port.
Other specific decarbonisation initiatives at the Port of Felixstowe include converting the cranes in
the main port to run on electric power during certain phases of their operation as opposed to
running on diesel the entire time. The port has also invested in the first fully electric Rubber Tire
Gantry crane (RTG), which will be the first of its kind in the UK. There are also 3 electric HGVs and
one tractor at the port currently on trial 2.

DP World London Gateway: Existing decarbonisation initiatives at the London Gateway Port include
the purchase of diesel-electric shuttle vehicles to move containers around the port. The subsequent
batch of shuttle vehicles to be procured will also be fully electric®.

ENSTS is home to three international airports: London Stansted Airport (Essex); Norwich Airport
(Norfolk); and; London Southend Airport (Southend-on-Sea). The largest of these airports is London
Stansted which carried 28 million passengers in 2018 (Southend carried 1.5 million and Norwich

536,000 passengers *2).

Stansted airport: In January 2020, Uttlesford District Council rejected a £35 million plan to expand
Stanstead airport’s capacity from 35 million passengers a year to 43 million, citing increased carbon
emissions as a factor *’. Separately, a number of decarbonisation initiatives have been launched by
the airport including: 1) the installation of 13 high speed electric charger points at a new purpose-
built station; and 2) investing £2 million in its Passenger Transport Interchange, which provides a
connective service between the airport and its direct rail services to central London. The airport is
also launching a full passenger trial of fully electric coaches running between the airport and London
Stratford Coach Station &,

Freight: Within ENSTS, the main rail corridors are: Felixstowe to the West Midlands and the North
(via Ely or GEML and North London Line); and Cross London including Essex Thameside 52. To
increase the number of rail freight movements to / from the Port of Felixstowe, Network Rail is
currently investing £60.4 million to install 1.4 km of track loop between Trimley and Levington. This
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will allow the line greater flexibility to run more freight trains as well as improve the reliability of
existing passenger services. Network Rail expects the work to enable 10 additional trains per day in
each direction, with each train estimated to take up to 76 HGVs off the road *°.

Passenger: Only 2.5% of the workplace population in the Transport East region commute by rail 2.
Plans have been put forward to link north Norfolk’s towns and villages via a £500 million light rail
system running from Peterborough to Great Yarmouth .

4.3 Drivers for Decarbonisation

There are a number of drivers (in the form of both challenges and opportunities) which make
decarbonisation a significant and immediate focus area, in terms of investment and activity:

Political
Supporting factors:

In response to the global climate challenge, a commitment was made by the UK Government in June
2019 to achieving a net zero carbon economy by 2050. Following the national policy, several local
authorities in the region such as East Suffolk, Mid Suffolk, North Norfolk, and Suffolk have declared a
climate emergency and their intention to achieve carbon neutrality by 2030.

Challenging factors:

=  Brexit will negatively impact UK’s trade in the European market, imposing heightened
barriers for both accessing a range of decarbonisation capabilities that need to be sourced
and selling products & services to Europe

=  Public funding is currently skewed in favour of electrification compared to other alternative
fuels

Implications for suppliers/local stakeholders:

= Target available government funding around the transition to a low-carbon economy
= Establish relationships, sales channels and R&D partnerships with non-EU partners
= Leverage more funding through public-private partnerships

Economic

Decarbonisation is a global priority which influences demand, and thus directs mainstream
automotive manufacturers to shift towards EVs and alternative fuels. An early indication of this is the
declining sales of ICE vehicles and parts to some of the UK’s biggest export markets: Norway and China.
Successful decarbonisation could see the region establish itself as a hub of best practices with respect
to the UN’s Sustainable Development Goals in creating sustainable cities and communities. This can
be further leveraged to attract inward investment and exportation of intellectual property.

Challenging factors:
= Mainstream manufacturers are moving to sites with lower manufacturing costs

= Global competition exists in technological advancement, inward investment and market
share
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= Rejuvenation of declining automotive industries in parts of the UK (e.g. the purchase of
Northern Ireland’s Wrightbus by JCB, Geely in Coventry)

Implications for suppliers/local stakeholders:

® |nnovation and scientific centres, together with industrial parks, should be used as selling-
points to demonstrate supply chain capability and attract investment from the private sector

= New innovation to enhance quality and efficiency in production should be utilised to
promote regional competitiveness in the zero-emissions mobility market

= Local suppliers and stakeholders can reap the benefits of cost efficiencies from being in close
proximity to export facilities and ports. The region may therefore want to consider applying
for Free Port status and the establishment of ZEM (Zero Emissions Mobility) businesses in
the areas nearby

=  QOpportunities relating to Distributed Manufacturing could also mean more local and
decentralised operations, creating further local / regional economic growth opportunities
and also having a direct environmental impact through reducing the need for longer (and
potentially more polluting) journeys across the supply chain

Social
Supporting factors:

Greater pressure from activist groups and environmental organisations is challenging governments to
take concrete actions to tackle climate change. A growing proportion of the demographic is becoming
more environmentally conscious and aware of the consequences of global warming and poor air
quality on the quality of their lives.

Challenging factors:

= There are still concerns about the sustainability of battery manufacturing and whether an
effective recycling method can be developed to minimise the environmental impact of
lithium/rare earth mining

= Hydrogen is a highly reactive chemical and collisions involving FCEVs can be much more
explosive than other types of fleets. Safety concerns need to be overcome to make hydrogen
an acceptable fuel source

=  Government, having only recently encouraged road users to switch to diesel and now
imposing disincentives on those who have done so, is potentially creating scepticism and
may delay transition

Implications for suppliers/local stakeholders:

= There is a national need to develop a clean recycling facility for batteries and/or fuel-cells,
which is also a potential area of opportunity for ENSTS to lead on

= Develop technologies that meet international standards and demonstrate safety to gain
public trust

= Some level of focus and attention will need to be placed on assessing and influencing
consumer behaviour patterns and actions — policy makers and businesses alike will need to
ensure products and services are built in a way in which it is easy for consumers to use and
benefit from, in order to encourage greater adoption and use
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Technological
Supporting factors:

Innovation plays a significant role in decarbonisation. There is still room for R&D in areas such as:
improvements in the efficiency of battery technology, recycling of lithium-batteries, application of
battery technology in aviation and ship engines, waste-to-energy technology (biomethane), and
natural gas. Altogether, they create opportunities for businesses and universities to leverage both
ENSTS’ manufacturing capability and know-how in domestic and international playing fields. Export
of services (financial and insurance, business services, IP, travel and transportation) accounted for
46% of UK’s exports in 2018, up from 32% in 2000 61.

Challenging factors:

= There is still a technological gap in EVs to enable longer distance ranges, and broader
applications

=  More rapid charging points are required to support the use of EVs on road

= Recycling technologies for lithium batteries are not keeping pace with the rapid rise in EVs

= Hydrogen fuel cells are still much more expensive to manufacture than their EV counterparts

= There are a limited number of initiatives advancing ways to mass-produce biomethane from
waste

Implication for suppliers/local stakeholders:

=  Manufacturers need to collaborate with academic and research institutions through
innovation and R&D to accelerate technological maturity (e.g. by leveraging existing
capabilities at the University of East Anglia, University of Cambridge and other institutions),
and enhance competitiveness of the regional offering

= Digital connectivity will also play a key role in supporting decarbonisation. Investing in
technologies to enhance digital connectivity could reduce the need for travel in multiple
different instances, where it might otherwise have been necessary e.g. facilitation of
communications between businesses making trades, more employees working from home,
more reliable and high-quality, remote internet-based services etc.

Legal
Supporting factors:

In June 2019, Parliament passed policy committing the UK to a 2050 net zero carbon target. The Bus
Services Act in England enables local authorities to intervene with the bus market and select
operators based on a set of criteria, including environmental requirements based on carbon
emissions. The Autonomous and Electric Vehicles Bill in the UK has set the foundations for
quickening the pace of adoption of Electric Vehicles by setting standards for EV charging facility
infrastructure. The Alternative Fuels Infrastructure Regulations 2017 defined a common set of
standards and functionality for the provision of alternative fuel infrastructure.

Challenging factors:

= There is a lack of clarity in terms of accountabilities for interventions, including ensuring
policy compliance, between central and devolved government policy
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= There has been limited progress in respect of legislation for standards in respect of BEV-
alternatives

Implication for suppliers/local stakeholders:

= Effortis required to co-ordinate local efforts and ensure consistency in pace and standards
Environmental
Supporting factors:

ENSTS is endowed with natural resources such as on- and off-shore wind power, providing an
opportunity to achieve a genuinely green economy.
Challenging factors:

The adoption of electrification and alternative fuels does not, in itself, deliver fully zero-emission
mobility:
= Lithium is a rare metal which is limited in amount and requires extensive mining activity to
acquire — recycling the same resource in the long run is imperative to be genuinely green
=  Charging infrastructure must supply energy generated through sustainable resource and not
fossil-fuelled power plants (for ENSTS this can potentially be more easily transitioned to
wind in entirety)
= Alternative fuels such as biofuels can be obtained in the cheapest manner from palm
plantations which are associated with negative environmental impacts. Palm plantations
have been associated with forest fires and destruction of biodiversity which impose
economic costs to the development of medicines for currently incurable diseases. The
development of medicines relies significantly on the discovery of specific DNAs or chemicals
hidden within the earth’s biodiversity

Implication to suppliers/local stakeholders:

= Decarbonisation is not just a case of switching fuels but also considering the whole life-cycle
of processes, assets and services

“There are plenty of renewable energy sources in the East of England, the surplus

of which can be used to provide power for transport.” — Stakeholder interview
quote
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The following themes / areas have been identified as having potential for realising opportunities
associated with decarbonisation across the region. Of these six areas, logistics and freight, public
transport and active travel, as well as the use of electric vehicles, have the greatest decarbonisation
potential as they target the greener use of, and / or modal shift away from, road vehicles (as road
vehicles are the greatest contributor to transport emissions).

4.4 Sixinitial areas for decarbonisation opportunities

Before introducing each area in depth, there is a clear opportunity sitting above all of these,
involving strategic planning and regional representation, to identify and inform the need for,
prioritisation of, and design, funding, as well as development of multi-modal transport schemes
aimed at decarbonisation. This would involve determining the specific role of Transport East in
aligning and cohering schemes and interventions, lobbying for and securing interest in the region,
linking local government and business (through LEPs) with national initiatives, and achieving
cross-regional alignment with neighbouring SNTBs and PTEs (e.g. Transport for London, Transport
for South East, England’s Economic Heartland etc.)

Maritime

East of England has a sizeable and significant
maritime industry. According to the UK Port
Freight Statistics Report in 2018, the Port of
Felixstowe handles the largest amount of
containerised traffic in the UK. The region is also
the sixth largest contributor (of twelve regions)
to the total GVA in the maritime sector
nationwide. The total turnover and GVA of the
sector in 2017 amounted to £1bn which made
up 6.1% of the total turnover of the maritime
industry in the UK®2. Potential opportunities to
consider include:
= Technologies that can increase energy
efficiency;
=  QOperational or behavioural change to
increase energy efficiency;
=  Capture or treatment technology for
exhaust emissions;
= Alternative fuels and energy sources
and related machinery; and
=  Establishing a Free Port Zone to
encourage ZEM businesses to locate in
the region, and other businesses that
currently transport goods, to and from
the ports in the region.

Logistics and Freight

East of England has one of the most active
logistics and freight markets by region in the
UK. The region lifted the most amount of goods
in million tonnes in 2018 and has been placed
in the top 3 regions since 2016%. The logistics
and freight market therefore represents a
significant opportunity to decarbonise
transport.
The options available within this sector include:
= |ncreasing the capacity of the existing
railway network;
= Increasing the use of rail to shift vehicle
miles travelled away from roads;
=  Encouraging the use of alternative fuels
and energy sources and related
machinery
= Using open data platform to increase
fleet utilisation of HGVs and LCV; and
= Demand management measures such
as establishing Clean Air Zones (e.g.
TfL’s Ultra Low Emission Zone (ULEZ)
charges)

Public Transport and Active Travel

There is room to encourage further uptake of
public transport and active travel in East of
England. The proportion of commutes made by
cars in the region is higher whereas public

Renewable (wind) energy

In 2018, East of England had the second largest
number of onshore wind generator sites
nationwide (879). The region was ranked after
Scotland which had 3,468 sites in the same
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transport is lower, than the national figures.
Investment is needed in the public transport
network to achieve better connection and
integration of journeys utilising different
transport modes (e.g. greater use of rail, bus
and cycling), particularly across many of the
rural areas in the region. This could include
seeking contributions under ‘Section 106’ for
community bus services in more rural and less
accessible areas.

Car 78% 68%

Cycle 4% 3%

All rail 3% 10%

Bus 3% 7%

year®®, The fact that the region is naturally
endowed with strong wind power means that
there is a significant opportunity to leverage
this as a renewable energy capability which is
specific to East of England. For instance,
Scotland is currently pursuing to take
advantage of its rich renewables to produce
hydrogen via water electrolysis. This will help
distribute the excess of capacity of wind
generators it has on Orkney Islands to other
parts of Scotland. A similar concept can be
adopted in East of England where the region
can become a key supplier of renewable
energy.

Road Passenger Vehicles

Although the uptake of electric plug-in cars and
vans in East of England has been increasing
since 2016, there is room to encourage further
uptake in the region. As of 2018, of the 2.1
million cars and vans registered in ENSTS, only
5,671 are electric®” %, Furthermore, according
to another report by DfT, the number of public
charging devices for EV per 100,000 population
stands at 15, with the lowest region standing at
12. This means that there is an opportunity to
develop more charging infrastructure and, at
the same time, boost road users’ appetite for
EV/FCEVs. This can be done through effective
policymaking which incentivises road users to
shift towards cleaner technologies coupled with
investment in the necessary infrastructure.

Agriculture and Construction

The total income from agriculture in 2018 for
the East of England stood at £727 million. This
constitutes 14.6% of the total national income
from agriculture in the same year. The most
common type of crop in the region is cereal
(35% of farms)®® which utilise heavy machinery
and equipment from seeding to harvesting.
Consideration will also need to be given to the
decarbonisation of heavy machinery, transport
and equipment used in constructions schemes
in future, particularly with the region’s growth
in economy and population (e.g. housebuilding
schemes and construction of new roads).
Means to decarbonise heavy machinery
include:
= Switching to cleaner type of fuels (e.g.
plug-in, biofuel from waste-to-energy,
hydrogen, etc.)
Converting agricultural waste to fuel
via waste-to-energy plants
Automation to enable more efficient
driving behaviour and minimise
wastage (e.g. fertiliser, water, concrete
waste, etc.)

New construction developments can also
better incorporate a ‘spatial’ perspective,
ensuring optimal use of land and
developments, in ways which minimise the
need to travel long distances.
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Upon identifying the six areas above, an analysis of strengths, weaknesses, opportunities, and threats has also been conducted with respect to each area:
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Strengths

The regicn is the sixth (of twelve
regions) largest centributor to the total
GVA In the martime sector nationwide.
It is also home to major ports such as
Felixstowe Port and Lendon Gateway
which de not only have a strong
operational capability in the sector but
are also working on developing
respective plans to decarbonise port
activities with their partners globally.

Hauliers inthe East of England lifted the
most goods in million tonnes overall
haulage and has been inthe top 3
positiens in the past 3years (UK), which
demonstrates a very strong logishies
market. & small number of freight
companies in the region have begun
their own initiatives in developing plans
for switching to dual-fuel units and
participating in the trialling of live
Connected Driver &dvisory System.

By the end of 2018. the East of England
had the secend highest number of
onshore wind generator sites
nationwide (B79). justbehind Scotland
(3.468). A natural competitive advantage
will pasition the region well as a
potential leader in the production of
green renewable energy.

SWOT Analysis of decarbonisation areas

Weaknesses

There needs to be a coordinated effort
emong Transport East, local autherities.
the ports, eperators of other modes of
trenspert (e.g. rail and freight) and
private sector to decarbenise the
maritime sector.

= Decarbenisation is not necessarily
on the top of cperators’ agenda.

= Lackof cocrdination can lead to
suboptimal cutcomes for companies
that choose to investingreener
fleets. (e.g. infrastructure needs to
correspond to choice of fleet)

= Despite being greener. rail freight
struggles to compete with road on
competitiveness of price /
convenience

There is lack of infrastructure and R&D
to leverage the natural competitive
advantages in green energy as a means
to decarbonise transport and other
sectors.
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Opportunities

Major ports in the region could
spearhead the trials of decarbonisation
selutions in ports. This includes:

= A mixture of alternative fuels

* Short sea-shipping of goods frem
larger to smaller ports inthe region

= Operational efficiency enabled
through digital selutions

* Establishment of Free Port areals)

Decarbonisation of the logistics and
distribution market. ranging from:

* Alternative fuels toinnovative
solutions

*  Modal switch from road to rail

* Operational efficiencies enabled
through digital solutions: enline
freight brekerage, smart parking.
rohbotic last-mile delivery service.

Utilisation of onsheore and offshore wind
s a genuinely green alternative fuel to
powering transport: including electricity
for EV charging peints and electrified
rail tracks.

Surpluses inrenewable energy can be
distributed to areas with less natural
endowrmnent either via grid or in the farm
of green hydrogen.

Transport East

Threats

Port activities may increase post-Brexit
which could result in longer waiting
times and worsening carbon
inefficiencies.

Customers are expecting increasingly
guicker deliveries which can resultin a
greater emissions burden on the
logistics and freight market.

Other countries may overtake in terms
of being ahead and the UK risks lesing
the foreign direct investment needed for
RE&D and infrastructure development.
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Strengths

Thereis a strong government policy
pushing for the previsien of more public
charging devices across the regicn. In
2019, there were a further batch of 40
charging peints installed in Morth
Morfolk

Car-sharing is readily available in the
region. Employers are actively
incentivising their employees to car-
share to work.

There is a strong consensus ameong
government bodies and local authorities
te suppert more cycling and other active
travel schemes in the regicn. This is
evident frem recent funding schemes
gnnounced to invest in and imprave
active travel spaces across the country.
The region contains ample green space
and rural coverage, and can leverage
this to its benefit.

Agriculture is one of the strongest
economic sectors in ENSTS. There is
currently no existing decarbonisation
initiatives in the agricultural space.

Due to similerities in the powertrains
used in constructicn vehicles, there is
an opportunity to implement similar
decarbonisation measures across the
construction sector.

Weaknesses

Current uptake of electric plug-incars
and vans and provision of public
charging infrastructure in East of
England remains limited. As of 2019,
there were 15 public charging peints to
100,000 population in East of England as
opposed to the UK average of 23.

There is a lack of coordination among
heusing developers and transport
planners to ensure that new
reighbourhocds will have ready access
to public and active transport networks.

The rural nature of the region is also
likely to contribute to the very low
uptake of public transport. as the main
travelling method to work.

The agricultural and construction
sectors do net nermally seeitselfas a
player inthe trensport markst
envirenment. This is despite the fact that
the machinery and heavy equipment
used (e.g. tractors) use the same fuel
technology concept as that of a road
vehicle.

It can be difficult to leverage sufficient
scale for R&D due to the very specific
use cases that different construction
vehicle types can have.
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Opportunities

There is an opportunity to incentivise the
use of greener fuel technologiesin
vehicles, such as EVs and FCEVs,
through effective policy-making and
provision of EV charging infrastructure.
Car-sharing can alse help the region
optimise the use of empty seats in
private cars.

There is an opportunity to incentivise the
uptake of public transport (e.g. bus and
trains) by improving access. guality of
service and introducing cormpetitive
fares, for regular users. Price-
competitive Maa5 packages can also
encourage the multi-rmodal uptake of
publictransport and active travel.

There is alse an oppertunity to switch
public buses and trains to greener fleets
such as electric or hydrogen buses.

Long-standing capabilities inthe sector
will enable the regicn to spearhead
initiatives arcund decarbonising heavy
machinery and equipment usedin
agriculture and construction.
Furthermsre, a collaborative strategy
for an alternative energy (e.g. waste-to-
energy) needs to be rolled out for the
wider agricultural sector so asto
identify allthe areas where transport
decarbenisation can play a part.
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Threats

With China and the US being the largest
EV makers, uptake of EV's mayresultin
a heawvy reliance enimports instead of
an oppertunity for the region to grow its
own capabilityin the space. Heavy
reliance onimports will end up
becoming a burden on trade deficit in
the low-carbon regime instead of an
investment which will give an economic
return in the future.

The rise in Demand Responsive
Transport {e.g. ride-hailing app) may
discourage the use of public transport.

The impact of COVID-19is likely to
discourage users from using public
transport for fear of being exposed to
infection in crowded places.

While waste-to-energy is often the
rmost immediate solution cbservable for
agriculture, itis associated with a more
potent GHG, methane. There is a need to
ensure that the decarbonisation
peotential of the chosen alternative
energy will be sufficient to bring the
sector to meet the target by 2050.

In the context of construction. itis
impaortant not to assume a ‘'one-size-
fits-all’ solution as different types of
vehicles can have different use cases.
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5. Indicative long list of regional decarbonisation opportunities

Based on extensive research and outputs from several rounds of stakeholder engagement with both
public and private sector organisations across the region, representing a broad range of industries,
an indicative long list of specific decarbonisation opportunities has been produced. This is continuing
to be developed, refined and agreed with respective stakeholders.

The potential opportunities listed span across the six initial areas identified in the preceding sections
of this report and aim to specifically indicate the types of stakeholders that may be best placed to
lead on / deliver them. It is important to note that not all of the opportunities contained in this long-
list will be relevant for, or directly attributable to the responsibilities of, Transport East / Local
Government. However, they have been captured for the purposes of completeness and to provide
stakeholders with a view of opportunities across the transport ecosystem. The next step will be to
further refine and agree responsibilities for each opportunity and decide which ones to take forward
and begin developing respective business cases or programmes of work for.

The following legend provides the explanations for the colours and markings attached to each of the
opportunities in this long list in the following pages.

Opportunities Key:

Short-Term  Medium-Term Long-Term

Indicative Owners:

Transport Local Central InfraCo (e.g. Private
East Government Government HE.NR) Sector

Cross-cutting

multimodal *
opportunity:
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Strategic Planning and Regional Representation. to identify and inform the need for, prioritisation of, and design. funding. as well as development of multi-modal transport schemes

aimed at decarbonisation. This would involve determining the specific role of Transport East in aligning and cohering schemes and interventions, lobbying for and securing interest in
the region. linking local government and business (through LEPs) with national initiatives, and achieving cross-regional alignment with neighbouring SNTBs and PTEs (e.g. Transport
for London, Transport for South East, England’s Economic Heartland etc.)

Maritime
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Fuel Technology

Increase the uptake of LNG /CNG ships

Trial the use of hydrogen fuel in marine applications o

Trial the use of electricengines in ships at ports

Establish Free Port areas to attract ZEM businesses

Operational Efficiency

port” technologies.

Developmentof a cluster / working group bringing
together regional capabilities in smart ports
technologies and position East of England as a hub for
Maritime Innovation.

Conduct trialling of digital solutions to increase
productivity at ports. For instance, digital solutions can
be leveraged to automate business and customs

processes and facilitate payments for port services.

Fuel Well-to-wake emission™

LMG 589-662 kg COze/kwh

MDO/HFO 750 kg COze/kwh /742 kg COze/kwh

Hydrogenfuel Depgnding onmanufacturing method but
considerably cleanerthanallthe above.

Encourage the adoption of cleaner fuels (e.g.
BEV/FCEVs) among HGY operators

Investment in trialling of new fuel technologies (e.qg. bi-
modal diesel-battery. hydrogenetc.)

Investment in an Innovation Hub for the trialling of new
fuel and digital technologies

Larger incentives from government for freight
operators to purchase and use greener HGVs (an
unaffordable option for many at the moment)

Changes to funding project criteria and stipulations
allowing for longer trialling periods (> 12 months) for
testing of new fuel technologies

Promote short sea-shipping of goods between major
and smaller ports via a'Hub and Spoke’ type approach

Develop live rail scheduling system or Connected
Driver Advisory System (CDAS) to enable sagnallers
anddrivers to determine whether they are ahead or
behind schedule. This will allow drivers to make more
use of automated driving functions and minimise harsh
braking or acceleration.

Open freight data platform (for both rail and road) whlch

will allow freight operators to monitor location and
capacity of each fleet. This will allow operators to
optimise the capacity of eachfleet

and effective policy-making. to encourage modal shift

Increased lobbying for regulatory / legislative changes
of freight from road to rail

connecting ports, depots, and stations, with links to

Investment in Regional Rail Freight Hubs - better
opportunities for Distributed Manufacturing operations
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Development of aroadmap for the adoption of "smart e|

Infrastructure

LNG refuelling bunkers (short/medium term) and. @
potentially electrolysis and hydrogen storage & fuelling
and cold ironing infrastructure

Upgrading and incorporating automation where
possible into the systems for port control rooms,
signallers, customs processes, and other measures to
reduce queue and waiting time. This platform can be
integrated with that of Highways England or Network
Rail where freight operators can settle allrelevant
charges atonce.

There is an opportunity for Network Rail and Highways
Englandto integrate their traffic managementsystems
s0 as to manage traffic volumes along the routes
leading to the ports.

Expand the coverage of electrified rail tracks e.g. route@
from Felixstowe to Nuneaton and Felixstowe towards
Midlands - to enable greater use of electric

locomotives and greener technology

More charging or refuelling infrastructure for EVs and
FCEVs in and around stations. ports etc.

Improvements to railtrack infrastructure to increase
capacity and reduce bottlenecks (mainly for London
routes e.g. Barking but also others inc. Ely)

More two-track pathways to increase capacity for more
freight trains to run (plus junction / signalling schemes)
Changes to timetabling to allowfreight operators @
greater access to track routes (e.g. during non-peak
times /overnight routes)
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Multi-sector and modal opportunity : Establish multi-modal transport hubs at key interchanges within the transport network so astoencourage travellers tomake greateruse of
greener transport modes. which could likelyinclude the use of multiple transport modes across a single journey (in a connected and integrated manner).

Fuel Technology

Harness the natural endowment in wind energy
(unique tothe East Coast Region) to decarbonise
transport and the wider economy. The first step will be
to map the renewable energy grid network against the
strategic route network, rail network and economic
centres in East of England to identify strategic
locations for investment in refuelling depots/stations.

Invest in hydrogen manufacturing facilities to enable®
the generation of renewable energy in the form of
green hydrogen (e.g. via water electrolysis)
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vehicles and buses or a combination of dual-hybrid fuel
technology (and provision of appropriate incentives for
businesses and wider populationto adoptthese).

Development of atransition roadmap at aregionallevel
for public and private road vehicles from diesel to
cleaner forms of fuel: biofuel, electric plug-in,
hydrogen, etc. This will help the market anticipate and
adaptaccordingly to the pace of change. The strategy
should include measures that incentivise green
vehicles and discourage the use of GHG emitting fuel.

Road Passenger Vehicles

regional stakeholders, including OEMs/manufacturers
to better understand and concentrate efforts on the
region’'s core decarbonisation capabilities.

Greater collaboration between local government and @

Operational Efficiency

There is an opportunity to decarbonise the operational
aspects of the transport network with renewable
energy. such as:

* The running of train stations and bus interchanges
* Train signals and electronic traffic signs

* Renewable energy sources in buildings, sites.
estates, stations etc (from windfarm energy)

Greater investment by OEMs in electric passenger @ Encourage and incentivise the use of car-sharing and

car-pooling platforms to make sure that each vehicle
onthe roadis used to its optimal capacity.

An opportunity if not achieved at a national level, would

be towork with DfTto develop a region-focused open
data platform which allows road users to identify the
closest, most suitable charging points.

Changing the use of road/ land space to reduce the

number of vehicles e.g. only allow people todrive cars

*x

up to a certain point in a city / town, after which they
must switch to a greener form of transport (e.g. park
andride facilities).

Work with local major employers/partnerships to

develop agreen travel to work strategy which considers

workplace parking. remote working, etc.
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Infrastructure

More infrastructure isrequired to leverage wind as a @
source of renewables in the region by developing more
on/off-shore wind generator sites.

Upon mapping the grid network against the transport
network, extend the availability of renewable energy
through expansion of the grid network supplied with

renewables to cover awider partof the region such as:
key route network, train stations. refuelling depots, etc.

Develop hydrogenstorage. refuelling and distribution
facility to 'export surplus in renewable energyto other
parts of the UK

There is currently alarge energy sector in the region and also extensive R&D capabilities (e.g. universities). There could therefore be an opportunity to develop a ‘clean energy@
cluster’. combining practical expertise of energy. transport and technology sectors, with R&D expertise of university /research sectors. This could create a greatopportunity to
form UK-leading partnerships and consortiums for bidding for funding of new testing /trialling of technologies (e.g. Innovate UK projects). Most recent indicators of private

sector capabilities in zero emission mobility include Stagecoach East and Greater Cambridge Partnership’s efforts in introducing electric buses to Greater Cambridge.

52)
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Work with companies to explore new business model@
to make EV charging points more commercially viable
and expand coverage in the region

Work with parking site operators to develop atravel @
and car parking demand forecasting model. mappedto
parking assets to identify and prioritise sites for EV
chargepoint deployment.

Greater collaboration between local governments and
land developersto refine land use policies and focus on
providing green and active mobility infrastructure. This
includes practices such as: ensuring new
developments restrict number of individual car parking
spaces and instead provide active mobility
infrastructure (e.g. cycling track and parking spaces),
and EV chargepoints.
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Fuel Technology Operational Efficiency

Explore fuel additives and engine modifications to @ There is a significant opportunity to develop one or

increase fuel efficiency as a short term measure for more Mobility-as-a-Service (MaaS) platforms for the

buses, trains etc. region to incentivise alternative modes of transport
and better integrate end-to-end journeys. The

Work with bus operatorsto pursue the trialling or use of Jecllsees il zes be e s el el

electric and/or hydrogen buses (or dual-hybrid fuel

Greater investment in Digital Connectivity (4G /5G) to
technology. with or without diesel)

encourage people to use modes of public transport as
journey experience will be enhanced
Work with train makers and operators to pursue the

trialling or use ofelectric and/or hydrogentrains (or Use Demand Responsive Transport(DRT) to reinstate
dual-hybridfuel technology) previously cut bus services and increase services from

Develop aregulatory sandbox for the trialling of new @ /toruralareasto city centres

innovative mobility solutions (e.g. e-bikes)

Investment in additional. new modes of transport (e.g
light bus / rail service connecting North & South
regions or A120 Rapid Transit Scheme)

Greater flexibility from Central Government for local
authorities to use a small proportion of funding for
revenue spending (e.g. Modal Shift Revenue Support).
This will allowlocal governments to make more
comprehensive planning and business cases for
investments in alternative fuel. This could also extend
to seeking contributions for rural bus scheme trials
under ‘Section 106

Data collection by local authorities on actual use of
various modes of transportation through account-
based systems

plants to convert agricultural waste back to energy
sapling planting. fertilising, watering. and mass-
harvesting).

Government to work with construction companiesto

identify the types of construction vehicles which can

use biofuel or be replaced with EVs/FCEVs. Government to work with construction companies and

OEMs to identify the most effective means for heavy

vehicles to refuel if they were to use biofuel, batteryor

Conversion from ICE vehicles to electric, hydrogenor hydrogen.

hybrid technology

Leverage existing and develop new waste-to-energy ‘ Adoption of automated tractors to deliver efficiencies in
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driving behaviour and resource allocation (e.g. seedling,

Transport East

Infrastructure

Developmentof refuelling depots for electric /
hydrogenbuses

Creation of more dedicated bus lanes in cities / towns,
key route network, major route network and potentially
strategic route network.

More dedicated cycling tracks and lanes, and
pedestrian paths to improve the safety of vulnerable
roadusers

Strategic investment in, and positioning of, bike parking
and e-bike charging sites to encourage uptake [ ease of
use and access

Promote (health/cost-saving) benefits of active travel®
and provide (free/subsidised) training sessions.

®

In collaboration with other stakeholders in the
agricultural sector, develop a full Lifecycle design and
strategy for a wider deployment of waste-to-energy
plantas a means to supply energy to agricultural
activities.

Inthe long-run, develop a strategy to delivereven
cleanerfuel alternatives to farms via hydrogen - this
argument assumes that it is more expensive to extend
the grid network to every remote corner within the
region to enable EV charging.
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6. Transport East Proposed Strategic Actions and Interventions

The role of Transport East will be crucial in achieving a reduction in carbon emissions across the
region’s transport network and ecosystem.

With this in mind, outlined below is a high-level mapping on the specific opportunities / actions
/ interventions which Transport East could lead and be directly responsible for, in the effort to
achieve decarbonisation. The opportunities below have been selected from the long list of

opportunities within Section 5 above.

These have been categorised against the following five ‘types’ of interventions, and mapped
against a high-level timeline:

BT =
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Figure 6.1: Transport East Strategic Actions & Interventions
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Key Immediate Actions by Transport East

Transport East

The table below specifies the immediate actions that Transport East can take with respective to the
opportunities listed in Figure 6.1 above:

Ref

Category
Education and
Skills

Name of Opportunity
Promote the benefits of active travel
and provide relevant training sessions

Key Immediate Actions

Run campaigns to promote the
benefits and incentives of active
travel and engage regional
stakeholders to provide training
programmes at subsidised rates

Infrastructure Region-wide infrastructure Conduct a ‘demand assessment
development to encourage a modal study’ into popular journey routes to
shift from private vehicle use to public | identify places for investment in (e-)
transport and active travel cycling infrastructure
Develop a transition roadmap at a Identify potential workable business
regional level, outlining the pathway models for green vehicles and
for switching from diesel to cleaner infrastructure requirements to
forms of alternative fuels enable a complete switch from diesel

by 2050
Policy Increase lobbying for regulatory / Strengthen the level and frequency

legislative changes, and effective
policy-making, to encourage modal
shift of freight from road to rail

of engagement and communications
with central government, to
strengthen the East of England’s
position as a leader in decarbonising
transport

Lead collaboration between Local
Government and
OEMs/manufacturers, to better help
stakeholders understand and
concentrate efforts on the region’s
core decarbonisation capabilities

Identify potential Government
funding sources and establish local
consortia based in the East of
England which can help the region
demonstrate its capabilities in the
decarbonisation of (road) transport

Public/ Private
Sector Alignment

Work with local employers to develop
a ‘green travel to work’ strategy
which considers car-pooling,
workplace parking, remote working
etc.

Identify the largest employers in the
region and car-sharing providers,
who can work with local authorities
to come up with practical ride-
sharing initiatives, taking into
account the impacts of Covid-19, the
government’s current / future
guidance and the needs and
preferences of employees

Working with others, develop a full
lifecycle design and strategy for a
wider deployment of waste-to-energy
plant as a means to supply energy for
agricultural activities

Identify and make initial contact with
regional stakeholders (e.g. waste
management companies, energy
companies, OEMs and
R&D/academic institutions) in the
waste-to-energy space

Digital

Development of a roadmap for the
adoption of ‘smart port’ technologies

Work together with ports to identify
the challenges (e.g. business and
customs processes) which can be
addressed via digital solutions and
begin considering improvements in
digital connectivity to further
accelerate this initiative
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7 Education and Development of a cluster / working Establish local consortia based in East
Skills group bringing together regional of England which can help the region
capabilities in smart port technologies | demonstrate its capabilities in
and positioning the region as a hub “Maritime Innovation”
for Maritime Innovation

23 Infrastructure Work with Local Government to Conduct a forecast demand
identify locations for investment in, assessment for EV/FCEV and make a
and deployment of, more EV / FCEV funding case to propose the trialling
charging and refuelling infrastructure | of the use of, and potential business

models for, green vehicles/fuels

28 Facilitate the mapping of the Establish a working group among
renewable energy network (wind transport service operators, road
energy) against the strategic road authorities, Highways England,
network, rail network and economic Network Rail and National Grid to
centres address the future supply of

renewable energy for transport in
the region

17 Policy Campaign for changes to funding Collate the views of stakeholders in
project criteria and stipulations, respect of current funding
allowing for longer trialling periods (> | programme challenges and
12 months) for testing of new fuel communicate these to central
technologies government with recommendations

on potential solutions

64 Public / Private Working with the agricultural sector, Identify and begin initial

Sector Alignment | develop a long-term strategy to communications with relevant
deliver even cleaner fuel alternative stakeholders in the agricultural
to farms via hydrogen — for use in sector to address the
everyday operations decarbonisation challenge in the use
of heavy agricultural machinery and
equipment

9 Promote short sea-shipping of goods Work with shipping companies and
between major and smaller ports via ports to identify the commercial
a ‘Hub and Spoke’ type approach, as viability of providing such services as
opposed to transporting all goods well as incentives for logistics
from major ports via road and rail. companies to opt for short sea-

The Port of London Authority are shipping services.
already leading similar initiatives by

utilising short shipping routes along

the Thames route.

64 Work with the construction sector to Work with construction companies
identify how alternative fuel and OEMs to identify the most
technology can be applied to effective means for heavy vehicles to
construction schemes refuel if they were to use biofuel,

battery or hydrogen.

15 Digital Assess the potential investment in an | Engaged with stakeholders across the
Innovation Hub for the trialling and Innovation and R&D sectors in the
testing of new fuels and technologies | region (including universities) to
in the region assess the case for investment in an

Innovation Hub
50 Develop programmes / portfolios for Identify existing initiatives relevant

the deployment of one or more
Mobility-as-a-Service (Maa$)
platforms and Integrated Ticketing
across the region

to Maa$ and Integrated Ticketing and
begin planning on how these can be
developed further into actual,
deliverable programmes
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27

Transport East

Education and
Skills

Develop a ‘Clean Energy’ cluster,
combining the energy, transport,
technology and R&D capabilities in
the region

Build on opportunities #36, #6, #7
and #14 as pre-requisites to this—a
well-developed regional capability is
required to develop a ‘Clean Energy’
cluster that is capable of conducting
an end-to-end carbon footprint
assessment for new development
projects

Infrastructure,
Policy, Public/
Private Sector
Alignment,
Digital

Working with Local Government,
establish multi-modal transport hubs
at key interchanges across the
region’s transport network

Identify “pain points” in the regional
transport network which will benefit
from a multi-modal transport hub,
using existing research and data e.g.
Transport Evidence Base

When assessing “pain points” and
potential locations, work with
local/regional/national government
to better understand consumer
behaviour, needs and demands to
best inform planning and investment
decisions

Further, perform this assessment
with a ‘spatial’ perspective in mind,
considering development of hubs in
locations which can reduce the need
for travel
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This Decarbonisation Evidence Base and Strategic Recommendations Report has:

7. Conclusion and Next Steps

e Set out the regional context (including the current ‘as-is’ position and example ongoing
initiatives);

e Outlined the key strategic areas / opportunities for achieving decarbonisation; and

e |dentified a list of potential opportunities / initiatives to undertake across the transport
ecosystem in the region.

With the support of regional stakeholders, Transport East will:

e Build on the work conducted to date and included within this report, to further refine
and develop some of the strategic interventions identified

e Begin mobilising some of the interventions identified over the coming months and
develop specific portfolios of programmes (and associated business cases if required)

e Use the outputs of this report to inform the development of Transport East’s wider
Transport Strategy and activities to be undertaken across the transport network as a
whole; and

e Ensure that any future transport activities and initiatives undertaken are performed
with a parallel objective of reducing carbon emissions, to the extent possible.

The opportunities set out in this report are aligned with the UK Government’s target of Net Zero
by 2050. The recommendations and opportunities identified will therefore be updated as
necessary, should targets change, in order to remain aligned with the latest decarbonisation
developments.
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8. Appendices

Appendix 1 — Freight Carbon Emissions of Rail vs Ship vs Road

MtCO,e/billion tonne km by mode (See Appendix for calculation and
sources)

0 0.05 0.1
ERail ®=Ship ®Road

0.15 0.2 0.25 0.3 0.35

MtCO,e/billion tonne km

The total tonne kilometres of goods moved in the UK (2017): 147 billion tonne kms7rJ
The share of tonne kilometres by mode in 2017: Road (78%), Water (13%), Rail (9%)71

Total emission by HGV+LDV: 40.005 MtCO,e; Water: 6.44 MtCO,e; Rail: 1.61 MtCOze72

Total road emission by HGV+LDV  _ 40.00
Total tonne kilometres moved onroad  78%.147

MtCO,e / billion tonne km by road freight =

- MtCoge
= 0.3489 z /billion tonne km

Total emission by shipping _ 6.44

MtCO,e / billion tonne km by water =

Total tonne kilometres moved on ship T 13%.147

- MtCoge
=0.3370 z /billion tonne km

Total emission by rail 1.61

MtCO,e / billion tonne km by rail = =

Total tonne kilometres moved onrail  9%.147

- MtCoge
=0.1217 z /billion tonne km
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Appendix 2 — Sources and References

No Source

1 International Energy Agency

2 BEIS: Final UK greenhouse as emissions national statistics 1990-2018

3 Decarbonising Transport — Setting the Challenge

4 Low Carbon Vehicle Partnership: The Low Emission Van Guide

5 CNBC: News Article

6 Scania is part of Europe’s First Long Haul Electric Truck Trials

7 DAF Trucks’ First Electric Lorry Delivered to Supermarket Chain
GOV.UK: Major boost for bus services as PM outlines new vision for local transport

9 H2 Aberdeen

10 H2 Aberdeen

11 BEIS: Final UK greenhouse as emissions national statistics 1990-2018

12 TSGB0101: Passenger transport by mode from 1952

13 National Infrastructure Committee, Better Deliver: The Challenge for Freight

14 Maritime 2050: navigating the future

15 BBC: Climate Change: Should you fly, drive, or take the train?

16 TSGB0109: Usual method to travel to work by region of workplace

17 UK Reuters: China spearhead USD 300bn global drive to electrify cars

18 Decarbonisation Road-map: A Path To Net Zero - A plan to decarbonise UK aviation

19 VEHO0131: Licensed plug-in cars, LGVs and quadricycles by local authority: United Kingdom

20 VEHO0105: Licensed vehicles by body type and local authority: United Kingdom

21 Electric vehicle charging device statistics

22 The Guardian: Labour vows to electrify England’s entire bus fleet by 2030

23 GOV.UK: Britain’s first all-electric bus town to pave the way for green communities of the
future.

24 RIA Electrification Cost Challenge Report

25 Bombardier signs €100m deal to make UK’s first battery-powered trains

26 InsideEVs: South Korea and Hyundai raised the bar for hydrogen fuel cell cars in 2019

27 Full Cell & Hydrogen Energy Association: Japan Fuel Cell Development
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https://www.iea.org/data-and-statistics/charts/energy-related-co2-emissions-1990-2019
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875508/final-greenhouse-gas-emissions-tables-2018.xlsx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875508/final-greenhouse-gas-emissions-tables-2018.xlsx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/878642/decarbonising-transport-setting-the-challenge.pdf
https://www.lowcvp.org.uk/assets/reports/Low_Emission_Van_Guide_2019_Update.pdf
https://www.lowcvp.org.uk/assets/reports/Low_Emission_Van_Guide_2019_Update.pdf
https://www.cnbc.com/2019/02/21/musk-calls-hydrogen-fuel-cells-stupid-but-tech-may-threaten-tesla.html
https://www.scania.com/uk/en/truckeast/experience/news/2018/08/electric-truck-trials.html
https://www.scania.com/uk/en/truckeast/experience/news/2018/08/electric-truck-trials.html
https://www.driving.co.uk/news/daf-electric-lorry-delivered/
https://www.driving.co.uk/news/daf-electric-lorry-delivered/
https://www.gov.uk/government/news/major-boost-for-bus-services-as-pm-outlines-new-vision-for-local-transport
https://www.gov.uk/government/news/major-boost-for-bus-services-as-pm-outlines-new-vision-for-local-transport
http://www.h2aberdeen.com/home/H2-Aberdeen-hydrogen-bus.aspx
http://www.h2aberdeen.com/home/H2-Aberdeen-bus-who-is-involved.aspx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875508/final-greenhouse-gas-emissions-tables-2018.xlsx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875508/final-greenhouse-gas-emissions-tables-2018.xlsx
https://www.ons.gov.uk/file?uri=/employmentandlabourmarket/peopleinwork/labourproductivity/adhocs/008005traveltoworkmethodsandthetimeittakestocommutefromhometoworklabourforcesurvey2007to2016/datalookingattraveltoworkmethodsandusualhometoworktraveltime.brokendownbylocalauthorityareas.xls
https://www.ons.gov.uk/file?uri=/employmentandlabourmarket/peopleinwork/labourproductivity/adhocs/008005traveltoworkmethodsandthetimeittakestocommutefromhometoworklabourforcesurvey2007to2016/datalookingattraveltoworkmethodsandusualhometoworktraveltime.brokendownbylocalauthorityareas.xls
https://www.nic.org.uk/wp-content/uploads/Better-Delivery-April-2019.pdf
https://www.nic.org.uk/wp-content/uploads/Better-Delivery-April-2019.pdf
https://www.gov.uk/government/publications/maritime-2050-navigating-the-future
https://www.bbc.co.uk/news/science-environment-49349566
https://www.gov.uk/government/statistical-data-sets/tsgb01-modal-comparisons
https://uk.reuters.com/article/uk-autoshow-detroit-electric-exclusive/exclusive-vw-china-spearhead-300-billion-global-drive-to-electrify-cars-idUKKCN1P40GI
https://uk.reuters.com/article/uk-autoshow-detroit-electric-exclusive/exclusive-vw-china-spearhead-300-billion-global-drive-to-electrify-cars-idUKKCN1P40GI
https://www.sustainableaviation.co.uk/wp-content/uploads/2020/02/SustainableAviation_CarbonReport_20200203.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794433/veh0105.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794433/veh0105.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/850417/electric-vehicle-charging-device-statistics-october-2019.pdf
https://www.theguardian.com/politics/2019/dec/06/labour-vows-to-electrify-englands-entire-bus-fleet-by-2030
https://www.gov.uk/government/news/britains-first-all-electric-bus-town-to-pave-the-way-for-green-communities-of-the-future
https://www.gov.uk/government/news/britains-first-all-electric-bus-town-to-pave-the-way-for-green-communities-of-the-future
https://www.gov.uk/government/news/britains-first-all-electric-bus-town-to-pave-the-way-for-green-communities-of-the-future
https://www.riagb.org.uk/RIA/Newsroom/Stories/Electrification_Cost_Challenge_Report.aspx
https://www.telegraph.co.uk/business/2019/10/01/bombardier-signs-100m-deal-make-uks-first-battery-powered-trains/
https://insideevs.com/news/397240/hydrogen-fuel-cell-sales-2019-7500-globally/
https://insideevs.com/news/397240/hydrogen-fuel-cell-sales-2019-7500-globally/
http://www.fchea.org/in-transition/2019/3/11/japan-fuel-cell-developments
http://www.fchea.org/in-transition/2019/3/11/japan-fuel-cell-developments
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No Source

28 Fuel Cell & Hydrogen Energy Association: South Korea Fuel Cell Development

29 China Daily: 2020 marks end of support for fuel cell cars

30 H2 Aberdeen

31 H2 Aberdeen

32 TfL: Twenty British-built zero-emission hydrogen buses will arrive next year

33 Hydrogen Roadmap Europe: A sustainable pathway for the European Energy Transition

34 Decarbonising Transport — Setting the Challenge

35 BBC: All abroad Britain’s first hydrogen train

36 GOV.UK: Abellio announced to run East Midlands Railway franchise from August 2019

37 Hydrogen Diesel Injection in a Marine Environment

38 The Guardian: Never knowingly undersoiled — John Lewis trucks to run on cow manure

39 CNG Fuels: Refuelling Stations

40 Oxford Institute for Energy Studies: LNG Supply Chains and the Development of LNG as a
Shipping Fuel in Northern Europe 2019

41 Low Carbon Vehicle Partnership: The Low Emission Van Guide

42 BEIS: UK local authority and regional carbon dioxide emissions national statistics: 2005-
2018

43 Climate Emergency UK

44 Socio-economic profile for East of England

45 BEIS: Final UK greenhouse as emissions national statistics 1990-2018

46 New Anglia LEP Board Meeting 26" February 2020

47 New-Anglia Local Industrial Strategy

48 BEIS: Renewable electricity by local authority

49 Road Freight Statistics (RFS0121): Goods lifted and goods moved by region and country of
origin

50 East Anglian Daily Times: Freight companies want improvements to rail lines from
Felixstowe

51 Interview with Felixstowe Port and DP World London Gateway

52 Transport East Regional Evidence base

53 New-Anglia Local Industrial Strategy

54 Plug-in battery-powered trucks coming to a road near you soon

55 Norwich could get 50 new buses if bid for transport cash millions succeeds
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http://www.fchea.org/in-transition/2019/2/19/south-korean-fuel-cell-industry-developments
http://www.fchea.org/in-transition/2019/2/19/south-korean-fuel-cell-industry-developments
https://www.chinadaily.com.cn/a/201910/14/WS5da406a7a310cf3e355705d5.html
https://www.chinadaily.com.cn/a/201910/14/WS5da406a7a310cf3e355705d5.html
http://www.h2aberdeen.com/home/H2-Aberdeen-hydrogen-bus.aspx
http://www.h2aberdeen.com/home/H2-Aberdeen-bus-who-is-involved.aspx
https://tfl.gov.uk/info-for/media/press-releases/2019/may/world-first-hydrogen-double-decker-buses-to-help-tackle-london-s-toxic-air
https://www.fch.europa.eu/news/hydrogen-roadmap-europe-sustainable-pathway-european-energy-transition
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/878642/decarbonising-transport-setting-the-challenge.pdf
https://www.bbc.co.uk/news/business-48698532
https://www.bbc.co.uk/news/business-48698532
https://www.gov.uk/government/news/more-seats-services-and-state-of-the-art-trains-for-passengers-on-new-east-midlands-railway
https://www.gov.uk/government/news/more-seats-services-and-state-of-the-art-trains-for-passengers-on-new-east-midlands-railway
https://hydime.co.uk/
https://www.theguardian.com/environment/2019/nov/07/john-lewis-trucks-to-run-on-carbon-neutral-cow-manure
https://www.theguardian.com/environment/2019/nov/07/john-lewis-trucks-to-run-on-carbon-neutral-cow-manure
https://www.theguardian.com/environment/2019/nov/07/john-lewis-trucks-to-run-on-carbon-neutral-cow-manure
https://www.theguardian.com/environment/2019/nov/07/john-lewis-trucks-to-run-on-carbon-neutral-cow-manure
https://cngfuels.com/vehicles-stations/
https://cngfuels.com/vehicles-stations/
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2019/01/LNG-supply-chains-and-the-development-of-LNG-as-a-shipping-Fuel-in-Northern-Europe-NG-140.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2019/01/LNG-supply-chains-and-the-development-of-LNG-as-a-shipping-Fuel-in-Northern-Europe-NG-140.pdf
https://www.lowcvp.org.uk/assets/reports/Low_Emission_Van_Guide_2019_Update.pdf
https://www.lowcvp.org.uk/assets/reports/Low_Emission_Van_Guide_2019_Update.pdf
https://www.gov.uk/government/collections/uk-local-authority-and-regional-carbon-dioxide-emissions-national-statistics
https://www.gov.uk/government/collections/uk-local-authority-and-regional-carbon-dioxide-emissions-national-statistics
https://www.climateemergency.uk/blog/list-of-councils/
https://ec.europa.eu/growth/tools-databases/regional-innovation-monitor/base-profile/east-england
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875508/final-greenhouse-gas-emissions-tables-2018.xlsx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/875508/final-greenhouse-gas-emissions-tables-2018.xlsx
https://newanglia.co.uk/wp-content/uploads/2020/02/New-Anglia-LEP-Board-Meeting-26th-February-2020-Full-Papers-Public.pdf
https://newanglia.co.uk/wp-content/uploads/2020/02/New-Anglia-LEP-Board-Meeting-26th-February-2020-Full-Papers-Public.pdf
https://newanglia.co.uk/wp-content/uploads/2020/02/New-Anglia-LEP-Board-Meeting-26th-February-2020-Full-Papers-Public.pdf
https://newanglia.co.uk/local-industrial-strategy/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/834142/Renewable_electricity_by_local_authority_2014_to_2018.xlsx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/834142/Renewable_electricity_by_local_authority_2014_to_2018.xlsx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/815879/rfs0121.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/815879/rfs0121.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/815879/rfs0121.ods
https://www.eadt.co.uk/news/better-track-needed-for-freight-trains-1-6617173
https://www.eadt.co.uk/news/better-track-needed-for-freight-trains-1-6617173
https://www.transporteast.org.uk/wp-content/uploads/Transport-East-Regional-Evidence-Base-3.pdf
https://newanglia.co.uk/local-industrial-strategy/
https://www.eadt.co.uk/business/tevva-electric-trucks-1-6260974
https://www.edp24.co.uk/news/politics/hopes-that-norwich-could-get-55-new-first-buses-if-bid-succeeds-1-6465458
https://www.edp24.co.uk/news/politics/hopes-that-norwich-could-get-55-new-first-buses-if-bid-succeeds-1-6465458
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No Source

56 The road to Zero

57 BBC - Stansted Airport expansion rejected by Uttlesford council

58 New emission-saving measures take off at Stansted Airport

59 Network Rail - New Trimley bridge provides safer access across railway

60 Vision for £500m light railway connecting 24 towns and villages is revealed

61 Financial Times: UK trade deficit hits widest in eight years

62 State of the Maritime Report 2019

63 VEHO0105: Licensed vehicles by body type and local authority: United Kingdom

64 GOV.UK: Britain’s first all-electric bus town to pave the way for green communities of the
future.

65 TSGB0109: Usual method to travel to work by region of workplace

66 RIA Electrification Cost Challenge Report

67 VEHO0131: Licensed plug-in cars, LGVs and quadricycles by local authority: United Kingdom

68 VEHO0105: Licensed vehicles by body type and local authority: United Kingdom

69 DEFRA: Agricultural facts — commercial holdings at June 2018

70 Domestic Road Freight Statistics, United Kingdom 2017

71 NIC Report, Better Delivery: The Challenge for Freight

72 2018 UK greenhouse as emissions: final figures — statistical release

73 Oxford Institute for Energy Studies: LNG Supply Chains and the Development of LNG as a

Shipping Fuel in Northern Europe 2019
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https://p33.de.kworld.kpmg.com:8440/irj/servlet/prt/portal/prtroot/pcd!3aportal_content!2fevery_user!2fgeneral!2fdefaultAjaxframeworkContent!2fcom.sap.portal.standalonecontentarea?NavigationTarget=navurl://8a9850e3cae1cb8f1c74514d7a68138f&ExecuteLocally=true&CurrentWindowId=WID1587974283831&filterViewIdList=;Administration;com.sap.portal.emptyFilterID;;&PrevNavTarget=navurl://7f0492d3506b8490d0ef3acb40c681d9&NavMode=1https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/739460/road-to-zero.pdf
https://www.bbc.co.uk/news/uk-england-essex-51240530
https://www.energylivenews.com/2020/02/21/new-emission-saving-measures-take-off-at-stansted-airport/
https://www.networkrailmediacentre.co.uk/news/new-trimley-bridge-provides-safer-access-across-railwayhttps:/www.networkrailmediacentre.co.uk/news/new-trimley-bridge-provides-safer-access-across-railway
https://www.networkrailmediacentre.co.uk/news/new-trimley-bridge-provides-safer-access-across-railwayhttps:/www.networkrailmediacentre.co.uk/news/new-trimley-bridge-provides-safer-access-across-railway
https://www.networkrailmediacentre.co.uk/news/new-trimley-bridge-provides-safer-access-across-railwayhttps:/www.networkrailmediacentre.co.uk/news/new-trimley-bridge-provides-safer-access-across-railway
https://p33.de.kworld.kpmg.com:8440/irj/servlet/prt/portal/prtroot/pcd!3aportal_content!2fevery_user!2fgeneral!2fdefaultAjaxframeworkContent!2fcom.sap.portal.standalonecontentarea?NavigationTarget=navurl://8a9850e3cae1cb8f1c74514d7a68138f&ExecuteLocally=true&CurrentWindowId=WID1587974283831&filterViewIdList=;Administration;com.sap.portal.emptyFilterID;;&PrevNavTarget=navurl://7f0492d3506b8490d0ef3acb40c681d9&NavMode=1https://www.northnorfolknews.co.uk/news/rail-link-plan-would-link-north-norfolk-with-peterborough-and-great-yarmouth-1-6530235
https://www.ft.com/content/ace751a2-fbd6-11e9-a354-36acbbb0d9b6
https://www.ft.com/content/ace751a2-fbd6-11e9-a354-36acbbb0d9b6
https://www.maritimeuk.org/media-centre/publications/state-maritime-nation-report-2019/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794433/veh0105.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794433/veh0105.ods
https://www.gov.uk/government/news/britains-first-all-electric-bus-town-to-pave-the-way-for-green-communities-of-the-future
https://www.gov.uk/government/news/britains-first-all-electric-bus-town-to-pave-the-way-for-green-communities-of-the-future
https://www.gov.uk/government/news/britains-first-all-electric-bus-town-to-pave-the-way-for-green-communities-of-the-future
https://www.gov.uk/government/statistical-data-sets/tsgb01-modal-comparisons
https://www.riagb.org.uk/RIA/Newsroom/Stories/Electrification_Cost_Challenge_Report.aspx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/853462/veh0131.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794433/veh0105.ods
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/794433/veh0105.ods
https://www.gov.uk/government/statistics/total-income-from-farming-in-the-uk
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/728937/domestic-road-freight-2017.pdf
https://www.nic.org.uk/wp-content/uploads/Better-Delivery-April-2019.pdf
https://data.gov.uk/dataset/9568363e-57e5-4c33-9e00-31dc528fcc5a/final-uk-greenhouse-gas-emissions-national-statistics
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2019/01/LNG-supply-chains-and-the-development-of-LNG-as-a-shipping-Fuel-in-Northern-Europe-NG-140.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2019/01/LNG-supply-chains-and-the-development-of-LNG-as-a-shipping-Fuel-in-Northern-Europe-NG-140.pdf
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Appendix 3 — Stakeholders consulted

One-to-One Stakeholders Roundtable Stakeholders
1 SEMLEP / UK Innovation Corridor 16 Energy Hub
2 Suffolk Chambers of Commerce 17 British Sugar
3 Success Essex Board 18 New Anglia LEP
4 Simarco International 19 Peel Ports
5 Network Rail 20 Deutsche Bahn
6 Network Rail (East Anglia) 21 First Group
7 c2C 22 Port of London Authority
8 East Midlands Trains 23 Highways England
9 Stagecoach 24 Road Haulage Association
10 Freightliner Group 25 Port of Tilbury London Limited
11 Hutchinson Group / Port of Felixstowe
12 DP World 26 Transport East Officers & Members
13 London Strategic Land 27 Local Councillors and representatives
from Local Authorities
14 Intu
15 Liftshare
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