Hydrogen Roundtable:
Establishing the pathways to optimal hydrogen use in GB rail

Housekeeping notes
No fire drill scheduled today. If the alarm goes off, evacuate the building safely.
Follow the fire wardens.

Toilets are located at the end of the corridor.

Please switch your phones to silent mode.

Wi-fi details:

Connect to “RSSB Guest” network.
Password: St3phen5on
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Agenda
1.
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4.
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6.
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8.
9.
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Welcome to RSSB
Introduction
The current energy policy context and the UK hydrogen economy
The role of hydrogen within the rail decarbonization strategy
Lunch
Case studies
Discussion
Closing remarks
Networking and reception

Welcome to RSSB
Johnny Schute OBE
Chief Operating Officer

Our origins
Through research, standards and analysis we help our
members deliver a better, safer railway.

▪ Formed in 2003 following Lord Cullen’s inquiry into the
1999 Ladbroke Grove rail crash.
▪ Lord Cullen recommended that an independent
evidence-based framework to support risk management
across the UK rail network be set up.

▪ Since 2003 our work has significantly improved the
industry’s understanding and management of safety.
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Why are we here?
Expert body, encompassing the whole rail industry, aiming to:
▪ Support the industry in continuously improving health and safety;
▪ Support industry in collaboration and shared decision making; and
▪ Deliver products and services to help drive out unnecessary costs and
improve performance.

Our primary objective is to support its members to deliver a safe,
efficient, and sustainable railway, by:
▪ enabling cross-industry collaboration and cooperation;
▪ conducting independent evidence-based analysis and research; and
▪ providing a whole system perspective to support decision.
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What does RSSB offer its members?
As members you can take full advantage of our position as a
central focus point for issues management and industry
decision making, as well as actively contribute to the shape
and ownership of both the underlying strategies and the
range of products and services available.

Knowledge
and toolkits

Advice
and experts

Networking
and
communities

Funding and
resources

Industry strategies

We have a comprehensive range of products and services,
which we have grouped into four major areas:

▪ Knowledge and toolkits

Health and
Safety Strategy

Standards
Strategy

Rail Technical
Strategy

Sustainability
Strategy

▪ Advice and experts
▪ Networking and communities
▪ Funding and resources
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Products and services

A new Products & Services catalogue
Recently launched a new Products and Services
catalogue for our members.
▪

Understand not all members are fully aware of the products and
services they can benefit from as part of their membership.

▪

Divided into sections aimed at specific roles and areas of
responsibility across the industry

▪

Easier for members to find and understand services tailored to
their needs.
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RSSB: R&D programme
▪ Driven by industry ideas and needs
▪ Allows industry to work together to explore new opportunities

▪ Ensures the insights make a real difference

£10m plus annual grant from DfT, which has
the following requirements:

DfT

– Do truly cross-industry research
– Have mix of high impact/high uncertainty
research and shorter term/incremental
research

RSSB

Industry

– Leverage co-funding when appropriate

From ideas to implementation
Delivery
Mechanisms
Directly managed

Feasibility and
demo studies

Industry

Driven by
industry needs
and strategic
priorities

Costs and
benefits
evaluated and
project
specified

Competitions
Strategic
partnerships

Implementation
of findings

On going
monitoring to
make sure
projects stay on
track (time, cost,
quality)

Grant scheme

Ideas,
Priorities

Shaping
to meet
needs

Steering
Data
Access

Working with
partners to ensure
research makes the
desired impact and
where appropriate
facilitate
implementation

Using the
findings

Feedback
on impact

Delivering a ‘better’ railway
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Safer Rail

Harmonised Rail

Efficient and Sustainable Rail

Innovative Rail

Healthier Rail

Thank you

Hydrogen’s role in Decarbonising Transport

RSSB Hydrogen Round Table – 18 July 2019

Professor Phil Blythe, DfT CSA

Aims for the day


Understand
the role ofhas
hydrogen
the context of rail
including hydrogen
This
Presentation
beeninconstructed
todecarbonisation,
inform and stimulate
debate
volume demand, geographic distribution and purity requirements.

at
the Energy Research Partnership plenary meeting on 8 May 2019, themed
about hydrogen.
 Discuss the role of hydrogen in rail within the context of the wider use of hydrogen in transport.


Share lessons
learnt
from railofand
other
transport modes around the use of hydrogen (as a
Hydrogen
at the
centre
UK
Transport?
technology and the implications on the wider infrastructure) to identify cross-modal opportunities
Opportunities
for full conversion of public transport to Hydrogen?
and synergies.

Hydrogen Fuel Cell and Electric Vehicles a realistic hybrid partnership?

Bring the rail community
togetherin
around
hydrogen and provide a unique space to address the
Economics
of Hydrogen
Transport
challenges together.

RSSB Hydrogen Round Table – 18 July 2019
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Systemic Decarbonisation

Significant challenges in decarbonisation are in the public eye
•
•

In response to the June report by the Committee on Climate Change, this government committed to
decarbonising the UK by 2050 at the end of June.
The CC made the following top level recommendations:
•

Extensive
Electrification

•

•

Bioenergy

Development of
Hydrogen
Economy

•

Particularly of transport and heating, supported by a major expansion of lowcarbon power generation.
A likely doubling of electricity demand, with all power produced from lowcarbon sources (compared to 50% today).
Increasing domestic bioenergy resource is needed to feed into (BE)CCS with
some hydrogen production.
Use of conversion technologies for hydrogen and biofuels (for aviation and
maritime)

•

For HGVs and ships, and for electricity and heating in peak periods.

•

By 2050, a new low-carbon industry is needed with UK hydrogen production
capacity of comparable size to the UK's current fleet of gas-fired power
stations.

RSSB Hydrogen Round Table – 18 July 2019
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The scientific evidence base has deepened, changing
the global political context for tackling climate change.
Transport is the UK’s largest climate change problem.

Transport is the largest emitting sector,
accounting for 33% of the UK’s 2018
greenhouse gas emissions. Whilst
other sectors have reduced emissions
dramatically since 1990, transport has
only fallen 3%. Transport emissions
had risen three years in a row before
levelling in 2017 at their highest level
since 2009 – before falling 3% in 2018.
BEIS (2019) Final UK GHG emissions national
statistics

Cars, vans and trucks are the most significant
sources, accounting for 86% of domestic transport
emissions in 2017. Road transport emissions have
increased by 3% since 1990. Improvements in the
fuel efficiency of these vehicles have only partially
offset the emissions generated by increased traffic
volumes. Van traffic has doubled, car traffic has
increased by 22% and HGV traffic by 10%.

National Hydrogen Summit, Leeds – 27 June 2019
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Systemic Decarbonisation

RSSB Hydrogen Round Table – 18 July 2019
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Decarbonisation

Significant challenges in decarbonisation are in the public eye
The Climate Change Act 2008 requires an 80% emissions reduction in the UK by 2050 (against a 1990
baseline) and created legally binding ‘carbon budgets’ to cap emissions of greenhouse gases (GHG)
over rolling 5 year periods.
The Committee on Climate Change (CCC) published new advice to the UK Government and the
Devolved Administrations on the UK’s long-term climate change targets, following the IPCC special
report.
CCC’s Net Zero Technical Report makes 555 mentions of “Hydrogen” plus further ambitions in
transport:
• HGVs transitioning to zero emission options including hydrogen and electrification throughout
the 2030s.
• A more ambitious programme of rail electrification and the roll-out of hydrogen trains.
• The roll-out of electric and hydrogen buses and coaches could reach 100% market share by
2040 with accelerated take-up in the next two decades.
Transport is the most difficult (expensive) sector to decarbonise and has lagged behind others.

Hydrogen in Transport – National Hydrogen Summit – 27 June 2019
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Transport and the Energy System

RSSB Hydrogen Round Table – 18 July 2019
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Recently we’ve written (or are writing) individual
modal strategies and supported many others
Since the 2017 Clean Growth Strategy we’ve published:
•

Road to Zero;

•

Maritime 2050;

•

Light Rail and other rapid transit call for evidence

•

E10 petrol, consumer protection and labelling

•

The Last Mile – delivering goods more sustainably

•

Future of Mobility: urban strategy; and

•

Aviation 2050 Green Paper

And led international negotiations at ICAO and IMO.
In 2019 we are due to publish:
‒ Carbon Offsets for Transport call for evidence
‒ The Clean Maritime Plan; and
‒ The Aviation White Paper

Hydrogen in Transport – National Hydrogen Summit – 27 June 2019
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Trends and changes to the Energy System

Lots of sources of uncertainty:
• Urbanisation or de-urbanisation

For much of rail, electrification is an effective method of decarbonisation. But
electrification has its limits:
• HS2 will double transport's draw on the grid.
• World battery manufacture is struggling to meet demand.

There will always be some parts of rail which are difficult to decarbonise

RSSB Hydrogen Round Table – 18 July 2019
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Key Transport-Hydrogen Challenges

H2 Production

Distribution

RSSB Hydrogen Round Table – 18 July 2019

Wider Demand
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What do we need to do when?

What does the technology roadmap look like?

RSSB Hydrogen Round Table – 18 July 2019
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Future Scenarios

What will decarbonised transport look look like?

Do we understand how rail will contribute to this?

RSSB Hydrogen Round Table – 18 July 2019
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Key Questions for Hydrogen in Rail

Key Questions for the rail community:

• How much hydrogen will the require?
• Understand the wider hydrogen economy and where rail fits into this
• How quickly will rail need hydrogen at scale – what adoption rates are required or
practical? When will we move from demonstration to implementation at scale?
• Where will the demand fall geographically?
• What interventions should Government consider to ensure that we meet our
decarbonisation targets?

RSSB Hydrogen Round Table – 18 July 2019
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BEIS Hydrogen Economy
Team

RSSB Hydrogen Round Table – 18 July 2019
Ben Harrop, BEIS
DRAFT

DRAFT

Legislating
for net
zero
Industrial Strategy
& Clean
Growth Grand Challenge

DRAFT

•

Our expert independent advisors, the CCC, responded
to our request for a review of our long term emission
reductions target on 2nd May - recommending that
the UK legislate as soon as possible to reach net-zero
greenhouse gas emissions by 2050.

•

The CCC’s report shows this is feasible and deliverable.

•

On 27 June legislation came into force to amend the
2050 target to net zero.

•

We are one of the first major economies in the world to
legislate for a net zero target.

•

We will build on the strong frameworks of the Clean
Growth Strategy and Industrial Strategy to deliver it.

DRAFT
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Decarbonising across UK energy system with
its seasonal demand swings a significant
challenge…
Heat
(Natural Gas)

‘Beast from the east’ – 1 March 2018
3.5 times the daily energy demand of
electricity
Transport
(predominately oil
based)

Solutions and
technology that
deliver flexibility
and optionality will
be highly valuable
to the low-carbon
transition

Electricity

DRAFT

DRAFT
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Net zero: major shift in emphasis on role for hydrogen
CCC: “the difference [between existing targets and net zero] is striking. Low-carbon hydrogen moves from
being a useful option to a key enabler. Updates to policy alongside adoption of our recommended target
should reflect that”.

2020

CCC UK net-zero GHG scenario:
Hydrogen

2025

2030

Start large-scale hydrogen
production with CCS (from the
outset in 1 or more Clusters)
Use - industry & applications
w/o major infrastructure
change (power, blending,
depot based transport)

2035

2040

2045

2050

Widespread deployment in industry, use in backup electricity generation, heavier vehicles (e.g.
HGVs, trains) and potentially heating on the
coldest days

DRAFT

DRAFT
Presentation Name
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Hydrogen Economy – potential
• Value in developing the option of hydrogen as a flexible and decarbonised strategic
energy carrier, alongside electricity and other decarbonised gases.

• Not possible today to predict the role of hydrogen in each sector.

• Could be lead decarbonisation option in hard-to-electrify sectors and processes. E.g.
industrial heating, heavy transport (road and marine).
• To realise potential, need a major scale up in hydrogen production, and a complete
switch to low carbon production methods. Also need to ensure end use technologies are
hydrogen-ready.
• UK strengths across value chain could present significant commercial opportunities:
employment, intellectual property, inward investment and export potential.

DRAFT

DRAFT

Hydrogen features across our policy thinking
Hydrogen Economy
• Developing strategic approach; UK and internationally
• Whole-systems thinking; realising UK Clean Growth
Electricity System
• Role of hydrogen, storage, demand side reduction,
interconnection.
• Offshore Wind Sector Deal – Solving the Integration
challenge
CCUS
• Consultation on review of CCUS delivery and investment
frameworks, to include hydrogen.
Heat Strategy
• Assessing pathways to meet 2050 decarbonisation targets

Addressing a range of technical and strategic challenges

Strategic case for major UK scale up; still developing

Cost reduction pathway particularly in low carbon production, but across value chain
Proving the safety case across delivery mechanisms and end users
Availability of low carbon hydrogen
Coordination of wide ranging activity
Low understanding and awareness of hydrogen

Supporting innovation across hydrogen
value chain, for a range of applications
Production

Hydrogen Supply (live, £20m)
To accelerate development
of bulk low
carbon hydrogen supply solutions

Closely related: BEIS: £34m CCUS
funding
• £24m CCUS Innovation
Programme
• £10m CCUS International
Collaboration

Storage

Storage at Scale (live, £20m)
To demonstrate innovative large
scale energy storage, including
Power-to-X technologies

HMG Funding
Regulator/Industry Funding

Distribution

End Use

HyDeploy/HyDeploy 2 (~£7.3M)
To demonstrate safety case for
blending up to 20% hydrogen into
grid

Hy4Heat (live, £25m)
To explore safety of 100%
hydrogen for heating (including
hydrogen quality standard,
development & testing of domestic
& commercial hydrogen
appliances.

Network Innovation (live,
~£10.3m)
To establish technical and
economic feasibility for hydrogen
conversion of grid

Industrial Fuel Switching (live,
£20m)
To stimulate early investment fuel
switching processes and
technologies, including hydrogen.
Hydrogen for Transport (live,
£23m)
To develop UK hydrogen vehicle
market, deployment of vehicles &
infrastructure

Plus a range of feasibility studies from Industry and Regional Partners e.g. HyNet, H21 North of England (various funding sources)

Key points

• The present decarbonisation value of different zero emission technologies might differ
depending on the transport mode considered.

• According to current research, hydrogen might be more suited to heavy, long range
transport modes.
• The UK Government is technology neutral, and transport decarbonisation is based on
industry-led strategies across modes.
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Extract from the Transport Energy Model
Estimated GHG and NOx emissions from a typical medium car on
a mixed urban / extra-urban duty cycle (average speed 34km/h)
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Hydrogen powertrains – comparative benefits
Based on a review of publicly available analysis

Positives

Challenges

• Zero tailpipe emissions, if
used in a fuel cell;

• Life-cycle emissions heavily dependent
on production pathways;

• Lower energy efficiency compared to
batteries;

• Large/scale availability, if
CCUS is considered;

• Refuelling infrastructure availability and
cost – even though at large scale it
might be competitive with electricity.

• Greater energy density,
compared to batteries;
• Greater range and top speed,
compared to batteries;
• Refuelling time similar to that
of conventional vehicles.

• Cost of hydrogen purity requirements
for FCEVs;
• Market availability and industry
nascence;
• (currently) higher vehicle capital costs
compared to other options;
• Vehicle safety standards.
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OFFICIAL
Presentation Title (edit this in Insert > Header and Footer, then click 'Apply to All')

July 19
38

Germany’s approach to deployment of
fuel cell technology across modes
Extract from presentation by Thorsten Herbert, NOW GmbH
http://www.ehec.info/images/EHEC2018/Plenaries/EHEC2018_NOW_Herbert.pdf

Source: Toyota, Hyundai, Daimler
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What role for hydrogen?
Road to Zero and Maritime 2050
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Road to Zero strategy
Road transport emissions are mainly produced by light vehicles
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Road to Zero strategy
“To put the UK at the forefront of the design and
manufacturing of zero emission vehicles...
…and for all new cars and vans to be effectively zero
emission by 2040

”
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Road to Zero strategy
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Road to Zero strategy
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Road to Zero strategy
Barriers to hydrogen deployment
• Hydrogen fuel cell electric vehicles are at an earlier stage of market
development than plug-in electric vehicles…
• … and the current lack of refuelling infrastructure is a key barrier to the roll out
of hydrogen fuel cell electric vehicles.
What we are doing about it
• Ensure that the UK retains its position at the forefront of the adoption of zero
emission technologies, retaining flexibility and managing risks to secure the
opportunities at this early stage of the market…
• …which also means aligning deployment of FCEV with the appropriate
infrastructure investments to ensure significant levels of station utilisation.
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Maritime 2050 strategy
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Maritime 2050 strategy
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Maritime 2050 strategy
The UK will…
Maximise our strength in maritime
professional services, retaining and
enhancing our UK competitive
advantage.
Lead the way on clean maritime
growth.

Promote a liberalised trading
regime.
Support continued investment in
maritime infrastructure.

Strengthen our reputation as a
leading country in all
international fora.

Strengthen our reputation for
maritime innovation, maximising
benefits to the UK from new
maritime technology.

Promote our UK wide maritime
cluster offer.

Be recognised as the global leader
in maritime safety and security
standards and expertise.

Showcase our UK maritime offer
to the world.

Grow our maritime workforce and
transform their diversity.
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Maritime 2050 strategy
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Key take-aways
• The present decarbonisation value of different zero emission technologies
might differ depending on the transport mode considered.
• According to current research, hydrogen might be more suited to heavy, long
range transport modes.

• The UK Government is technology neutral, and transport decarbonisation is
based on industry-led strategies across modes.
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Thank you!
Paolo.Favino@dft.gov.uk
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MALCOLM SLIDES
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Hydrogen and decarbonisation
Malcolm Brown
Chair, Decarbonisation Taskforce
Andrew Kluth
Lead Carbon Specialist, RSSB

The decarbonisation taskforce
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The challenge

“I would like to see us take all diesel-only trains off the track by
2040 …

I am calling on the railway to provide a vision for how it will
decarbonise”
Jo Johnson, 12 February 2018
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What the taskforce is set up to do
Vision
▪ For the UK to have the world’s leading low-carbon railway by 2040
Mission
▪ To move UK rail to the lowest practicable carbon energy base by 2040, enabling the industry to be
world leaders in developing and delivering low carbon transport solutions for rail
Purpose of taskforce
▪ To draft the rail industry’s response to the Minister’s vision, including a route-map to delivering the
mission which will embed delivery in business as usual
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Major rail groups represented on taskforce
Name

Role

Organisation

Malcolm Brown,
Chair

CEO/
Senior Principal

Maggie Simpson

Executive Director

Rail Freight Group

Wendi Wheeler

Energy & Carbon Strategy Manager

Network Rail

Helen McAllister

Head of Strategic Planning (FNPO), System
Operator

Network Rail

Gary Cooper

Director, Planning, Engineering, Operations

Rail Delivery Group

Mark Gaynor

Interim Director, Planning, Engineering,
Operations

Rail Delivery Group

Paul Smart

COO, Freightliner

RDG Freight Group

Tom Lee

Director of Standards

RSSB

Shamit Gaiger

Programme Director Sector Policy

RSSB

Anthony Perret

Head of Sustainable Development Programme

RSSB

Andrew Kluth
Technical author

Lead Carbon Specialist

RSSB

Angel Trains/
AMP Capital Investors UK Ltd

Secretariat
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Recommendations
Targets – the rail industry, including government, should support the target of net zero carbon by 2050
as proposed by the Committee on Climate Change
Policy – the whole industry has responsibility to contribute to net zero carbon in a cost-effective
manner. To facilitate this, the Government should set out clear, consistent and enabling policies.
Industry structure – from the Williams Review we should have an industry structure which effectively
enables, incentivises, monitors and regulates the route to net zero carbon.

Delivery plan – each key constituent of the industry eg Network Rail, TOC, FOC, ROSCO etc, should
publish a long-term plan to achieve interim and long-term targets towards rail decarbonisation in
support of net zero carbon by 2050. These will be reviewed, monitored and regulated by a central
body.
Research and Development – the industry should set out clear 5-year periodic research plans to
reduce technical and implementation uncertainties.
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RSSB SD programme overview
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Rail Industry Sustainable Development Principles
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SD Programme
Policy
and
strategy

Research

Decision
support

Capacity
building
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• Decarbonisation
• Air quality

Confidentiality level

• Rail Carbon Tool
• Accessibility
framework
• Social value
framework

• Case studies
• Seminars
• Leadership training

Research programmes

▪ CLEAR – air quality
▪
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Rail Air Emissions Strategy
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Emissions: rail and the wider
context
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The pressure’s on transport now

Source: CCC annual report to Government 2018, https://www.theccc.org.uk/publication/reducing-uk-emissions-2018progress-report-to-parliament/, p.16, viewed 19 December 2018
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Passenger rail is getting more efficient
70
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But total emissions flat
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Wider context is changing

Committee on Climate Change
•

Recommends national net zero carbon by 2050
– Notes ability of rail to decarbonise

– Notes low carbon railway can support modal shift from aviation and
marine to drive decarbonisation in other sectors
National Infrastructure Commission
•

Recommends freight decarbonises by 2050
•

Identifies need for Government support

•

Notes need for low carbon rail freight as key part of low carbon
national freight system

UK Government commitment to net zero by 2050
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Where are we now?
Number of
Train Vehicle
Trains Per Miles Per Miles Per
Day
Day
Day
( a ) Trains operating completely on the electrified network between their origin & destination
( b ) Trains operating partially on the electrified network between their origin & destination
…whilst on the electrified network
…whilst on the non-electrified electrified network

( c ) Trains operating completely on the non-electrified network between their origin & destination
Total ( a ) + ( b ) + ( c )

Average
Vehicles
per Train

15,033

568,112 3,882,660

6.8

3,113

292,816 1,341,634

4.6

-

111,109
181,707

597,054
744,581

4,306

127,274

22,452

% of % of Train
Trains
Miles
67%

57%

70%

14%

30%

24%

5.4
4.1

-

11%
18%

11%
13%

343,161

2.7

19%

13%

6%

988,201 5,567,455

5.6

100%

100%

100%

81%

Figures are based upon …
Rail services in the Dec '17 weekday timetable
The existing electrified network, plus electrification schemes committed for delivery (as reflected in Network Rail's June 2018 Enhancements Delivery Plan)
Excludes Tyne & Wear metro services
Excludes 'permanent' bus links provided by TOCs (e.g. Heathrow to Woking & Reading), but includes services temporarily operated by bus due to rail engineering works
Passenger services only; excludes freight services
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% of
Vehicle
Miles

Where are we now?
Number of
Train Vehicle
Trains Per Miles Per Miles Per
Day
Day
Day
( a ) Trains operating completely on the electrified network between their origin & destination
( b ) Trains operating partially on the electrified network between their origin & destination
…whilst on the electrified network
…whilst on the non-electrified electrified network

( c ) Trains operating completely on the non-electrified network between their origin & destination
Total ( a ) + ( b ) + ( c )

Average
Vehicles
per Train

15,033

568,112 3,882,660

6.8

3,113

292,816 1,341,634

4.6

-

111,109
181,707

597,054
744,581

4,306

127,274

22,452

% of % of Train
Trains
Miles
67%

57%

70%

14%

30%

24%

5.4
4.1

-

11%
18%

11%
13%

343,161

2.7

19%

13%

6%

988,201 5,567,455

5.6

100%

100%

100%

17%

Figures are based upon …
Rail services in the Dec '17 weekday timetable
The existing electrified network, plus electrification schemes committed for delivery (as reflected in Network Rail's June 2018 Enhancements Delivery Plan)
Excludes Tyne & Wear metro services
Excludes 'permanent' bus links provided by TOCs (e.g. Heathrow to Woking & Reading), but includes services temporarily operated by bus due to rail engineering works
Passenger services only; excludes freight services
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% of
Vehicle
Miles

Opportunities and options
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Strategic approach
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What does future look like?
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Electric

Diesel BiMode

Hydrogen

Battery

Up to 75 mph

Exists

Exists

Under
Development

Up to 60mph
exists

Up to 100
mph

Exists

Exists

Up to 100
mph under
development

Short gaps

Up to 125
mph

Exists

Feasible

Not currently
feasible

Short gaps

Freight

Exists – but
extensive
infrastructure
needed

Exists

Not currently
feasible

Last mile
capability
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Two clear routes

Diesel-only gone by
2040

Limited electrification
Long-term role for diesel
Some hydrogen
Some battery

80% carbon
reduction by 2050

Net zero carbon by
2050

Electrify all Cat C routes
Hydrogen and battery for
Cat A & B routes

Net zero carbon by
2040
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What flavour electric do you want?
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Be clear on the impact

DIESEL

0.83

DIESEL HYBRID

0.62

ADVANCED DIESEL HYBRID

0.5

ELECTRIC 2018

0.33

ELECTRIC 2040

0.08

HYDROGEN (NATURAL GAS)

0.63

HYDROGEN (ELECTROLYSIS 2018)

0.8

HYDROGEN (ELECTROLYSIS 2040)

0.2

GREEN HYDROGEN

0
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Key uncertainties
▪ What will power freight services?
▪ What capabilities will batteries have, including charging?
▪ How will hydrogen be generated and at what cost?
▪ Can electrification cost be reduced, including through discontinuous?
▪ What is role for more efficient diesel?

▪ How much electrification; how many batteries; how efficient can we get?
▪ What is the space that hydrogen can fill?
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Key challenge
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Key opportunity
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Key Recommendations
• Ambitious vision aligned to net zero by 2050
•

Governance for interim targets and process

•

Inter-modal freight study

• Clear policy
•

Delivery through procurement and specifications

•

Enabling not prescriptive

• Industry plans to deliver
•

Investment, decision points, timescales and accountability

• Long-term research programme
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Thank you

Q&A panel

Q&A panel
Chair
▪ Luisa Moisio, R&D Programme Director, RSSB

Panellists
▪ Ben Harrop, BEIS
▪ Paolo Favino, DfT
▪ Malcolm Brown, AMP Capital

▪ Andrew Kluth, RSSB
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Lunch
Served in the reception area

