GLOBAL
INNOVATION
REPORT

Innovation to Drive Transport Solutions

for All

Hitachi’s Effort Using Inclusive Design

Head of UK and Ireland, Hitachi
Rail Limited

Jim Brewin Kendra Ayling
Group Head of Brand and

Marketing, Hitachi Rail Limited

Rolling Stock being Manufactured at the Newton Aycliffe Manufacturing Facility in the UK

Passengers are atthe heart of the Hitachi railway business
across the globe. They are the end users for Hitachi solu-
tions and are therefore an integral focus for all design and
innovation activity. Hitachi has a refocused approach on
passenger-centric rolling stock design that aims to meet
the challenges of an ever-changing population. Designing
products that are adaptable to those with diverse usability
issues, including accessibility needs across the range of
physical and cognitive abilities, is central to Hitachi's vision
for the future. By applying an “inclusive design” approach
to its mobility solutions, new value can be added to any
product or service that people interact with, whilst deliver-
ing benefits to society.

Introduction

Hitachi's railway business division is a fully integrated,
global provider of rail solutions across rolling stock,
signalling, operations, service and maintenance, digi-
tal technology and turnkey solutions. The global busi-
ness has a presence in 38 countries across three
continents and over 12,000 employees. In the UK,
Hitachi has delivered 122 new trains for the Intercity
Express Programme (IEP), the largest investment
in UK rolling stock in over 30 years. Further proj-
ects include an all-electric fleet of commuter trains
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operating across Scotland, and new bi-mode fleets
for multiple operators, which will see over 286 new
Hitachi trains in the UK by 2021.

As the business expands to look at new opportuni-
ties, the transport industry is also changing; the way
rolling stock is procured is developing to consider
users with a range of abilities. Passengers now have
a larger voice and influence than ever before, due to
the rise in social media, change of funding structures
for mobility solutions and enhanced understanding of
railway infrastructure projects. Diversity and inclusion
has been important for businesses internally to dis-
play efforts for their own teams and workforces, this
is now changing to consider the end user for prod-
ucts — the passengers. There is an understanding that
mobility solutions must be fit for purpose for large
societal demographics and need to support those
with specific usability requirements. Passengers are
at the heart of the design process for future opportu-
nities and learning how to integrate these demands
within the projects is key to the success of the UK
railway business.

The Challenge

In the UK, before the current challenges and changes
we are now seeing with COVID-19, passenger trans-
port usage was at an all-time high. In Great Britain,
rail usage over the last two decades has almost dou-
bled following decades of decline'”. Over the past 20
years, rail journeys have increased by 97% to reach
a record 1.8 billion journeys in FY2018%, increasing
faster than any other mode of transport. This offers
wide benefits to society, which include supporting
government decarbonisation agendas with rail being
low-carbon compared to other modes of transport. It
also remains one of the safest forms of transport with
0.3 fatalities per billion passenger miles®. However,
an increase in usage also brings new challenges to
manufacturers like Hitachi and to customer operators
(see Figure 1 and Figure 2).

Increased passenger numbers means a more
diversified customer group, including those with dis-
abilities. Nearly 14 million people in the UK identify as
having a disability”; disability and accessibility needs

Figure 11 Current Challenges Facing Rail Transport Users with Accessibility Issues

Disabled passengers use trains for much the same reasons as other passengers: It is quick, convenient and enjoyable. 21% of
disabled passengers find train travel difficult. Aimost half of all disabled passengers agree with the statement: “I accept difficulties

with travel is part of having an impairment.”

Why do you use rail transport?

33% 20%

Quickest option Cost effective

Do you think using rail transport is difficult?

17% 27%

Very difficult / Difficult Neither difficult nor easy

18% 12% 3%

Most convenient Most enjoyable Only option  Other
33% 18% 2%

Easy Very easy Don’t

know

Do you agree with the policy that “difficulties with using rail transport is part of having an impairment”?

Agree

Source: Transport Focus

32% 19%

Neither agree nor disagree Disagree



Figure 2| Percentage of People with Mobility Problems

The UK population is aging and age brings in increased problems when using public transport, focused on mobility and ease of

movement.

75
Half the adult population

B 50

=

S

©

5

-]

g

=

8

s 25

_annll I I
o u o ™ > KY © tx
N ‘L“;L g A A @’% 4§

Age band

Source: 1996/97 Disability Follow-up Survey

vary across the population and not all requirements
are immediately visible. On a day to day basis there
are many practical and emotional barriers to travel-
ling by train. A passenger’s journey can be fraught
with potential problems; not only putting their jour
ney into question, but sometimes posing a threat to
their health — both mentally and physically. As well
as practical issues, the extent to which a passen-
ger experiences barriers to travel often depends on
their own and others’ perceptions of their disability
— there is a perceived “hierarchy of deservedness,’
whereby people with certain disabilities are seen
as (and sometimes see themselves as) being less
“deserving” of help than others®. Many operators
and railway stations offer accessibility assistance
services, which are often very effective when used.
However, standards of assistance can vary quite
markedly. In addition, many who could use assis-
tance are not aware of what is available. Those who
travel alone will also often have different experiences
to those travelling in a group or with a partner; in the
UK on average 50% of journeys are taken alone by
users with accessibility issues. Hitachi realised that
in order to support these users, and specifically those
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travelling alone, a change was needed in how trains
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are designed from the very beginning.

On-board systems and interiors need to be intui-
tive and as accessible as possible to the largest group
of people. Once arriving at a train platform, over 28
different conscious actions are considered between
boarding the train and embarking at the final des-
tination. “Is this the correct train?” “Where is my
seat?” “Can | safely store luggage?” “How long will
the journey be and when must | prepare to leave the
train?” The inclusive design process aims to make
these conscious actions as simple as possible — to
reduce anxiety, minimise stress, support daily tasks
and to deliver solutions that work for everyone, no
matter what their requirements might be.

Opportunities for Collaboration

Once Hitachi had identified a need for change, a proj-
ect began to examine how passenger experience
could be gquantified to understand the elements of
a journey that could be reexamined during design
phases. This would be to address new requirements
for future bidding activity and to support the evolv-
ing users of current fleets in service. A collaboration
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Figure 3lInclusive Design for Better Design

By focusing on inclusive design from the beginning of each project, Hitachi can offer solutions that support the widest group of society.

When you reduce exclusion, you improve
the experience for everyone

More people find it easy The first was
a better car
A for all

: Ford focus*
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Finds easy

Fewer people are frustrated,
have difficulty or are excluded

Has difficulty Excluded

Product experience

*Ford Focus is a registered trademark of the Ford Motor Company.

was formed between Hitachi Rail Limited, Hitachi's
Center for Social Innovation, First Class Partnerships
Limited, a British transport consulting company, and
the University of Cambridge Engineering Design
Centre to start looking at a refocused approach. By
understanding the physical, cognitive and sensory
capabilities of the British population across all ages
and abilities, the Hitachi team can anticipate the
greatest needs of future passengers (see Figure 3).
The project initially started by quantitatively assess-
ing the population and potential exclusion possibilities
for a passenger journey on several current classes of
train. This provided insight and highlighted a magnitude
of issues that passengers with reduced capability may
experience. Innovative new tools were used such as
impairment simulation gloves (to emulate arthritis and
aging hands) and glasses to allow the team to experi-
ence visual impairments first hand, facilitating empa-
thy with those passengers. The team soon realised
that designing directly from the perspective of empa-
thy will help future projects to drive positive change.
The collaboration with Cambridge University also
brought a new research methodology including the
use of the Ford “Third Age Suit” loaned to the team

by Ford Motor Company in Germany (see Figure 4).
Previously used in the design of the award winning
Ford Focus the suit provided new insight into how
users of cars would approach different tasks and how
the car could be made more inclusive, resulting in
improved user experience for all. This suit had never
been used before in train design and supported the
team in experiencing use of the train interior whilst
experiencing impairments to hands, arms, torso, legs,
vision, and hearing.

Following the initial research project, a greater
understanding of how passengers are using Hitachi
rolling stock was developed, alongside key design
changes and suggestions that reduced the exclusion
areas faced by passengers. This has supported con-
versations with supply chain and additional partners
to examine new ways of working both on-board a
train, and as part of the wider transport passenger
journey — including station wayfinding and passenger
information systems. Hitachi is now further develop-
ing the project, with plans to increase collaboration
with Cambridge University and key partners to build
on the current inclusive design toolkit and support
future research proposals.



Figure 41 Ford Motor Company’s “Third Age
Suit” in Use

Through co-creation with Ford Motor Company and others, Hitachi
used Ford’s “Third Age Suit” (a suit that simulates the experience
of the elderly) to allow the team to experience impairments first
hand in designing a train that is inclusive of passengers with
mobility problems.

Adding Value to the Hitachi Brand

Inclusive design is an improved way of thinking for
many engineers and the work initiated in the UK can
now be rolled-out globally, and throughout wider
Hitachi group companies, to support all aspects of
design activity. For the railway business specifically,
this approach will be applied to future rolling stock
bidding activity to offer a clear differentiator between
Hitachi and competitors. These principles can also be
applied to existing fleets — in service, or being deliv-
ered. Allowing Hitachi to exceed customer expec-
tations for passenger experience and offering the
potential for changes with customerfunded enhance-
ments. This creative direction positions Hitachi’s rail-
way business division as a leader in the rail market,
helping it to steer the wider transport industry in
putting passengers first.

As Hitachi continue to develop the next generation
of employees, the company will provide inclusive
design training to grow its design and engineer-
ing capability so this new innovative design tactic

becomes part of the standard approach to innovation.

Inclusive design for Hitachi, is better design.

Conclusions

The population is constantly changing and evolving
and Hitachi’'s products need to be able to do the
same to support every part of society. As it look to
deliver rolling stock solutions for the future, Hitachi is
investing in new ways of thinking to drive innovation
across train design. Mobility products are essential to
connect diverse cities and cultures, and by leveraging
the power of the company, Hitachi can continue to
contribute to society’s needs for decades to come.

References

1) Department for Transport, “Transport Statistics Great
Britain” (Dec. 2019), https://www.gov.uk/government/
collections/transport-statistics-great-britain

2

Office of Rail and Road, “Passenger Rail Usage,”
https://dataportal.orr.gov.uk/statistics/usage/
passengerrail-usage/

3

Department for Transport, “Road Accidents
and Safety Statistics” (Feb. 2020), https://
www.gov.uk/government/collections/
road-accidents-and-safety-statistics

4

Department for Work and Pensions, “National
Statistics—Family Resources Survey: Financial Year
2016/17" (Mar. 2018), https://www.gov.uk/government/
statistics/family-resources-survey-financial-year201617

5

Transport Focus, "“Disabled Rail Passenger Research”
(Jul. 2019), https://d3cez36wbwymx|.cloudfront.net/
wp-content/uploads/2019/07/10155559/Disabled-rail-
passengers-research.pdf

Jim Brewin

Head of UK and Ireland, Hitachi Rail Limited.
Current work and research: Managing

all UK rail sales, projects, manufacturing
and operations. Worked at Hitachi Rail

for 12 years and held a variety of senior
global, business development and project
management roles.

Kendra Ayling

Group Head of Brand and Marketing, Hitachi
Rail Limited. Current work and research:
Worked at Hitachi Rail for eight years in

a variety of marketing and brand roles
including the implementation of a global
marketing strategy for rail events, customer
engagement, social media and online
promotional activity.

Hitachi Review Vol. 69, No. 6 760—761

49




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice


