INSIGHT: THE FUTURE OF DATA

Data: the
opportunities
and barriers
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In our connected world, data has a huge role to play –
and if channelled in the right direction it can be one
of our greatest assets, reports David Fowler
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n today’s mobile and connected economy, data is constantly being generated and collected. Latest figures from Cisco
estimate that by the end of 2022 there
will be more than 28.5 billion networked
devices globally (three times the population), collecting more than 4.8 trillion
gigabytes of data .
Much has been made of the potential
benefits of harnessing this data and of the
need for data to be ‘open’ or freely available
to app developers or anyone who wants to
use it.
There are a number of familiar practical
examples.
Release of data by Transport for London
(TfL) on bus and tram arrivals, departures,
routes and timetables has led to the development of more than 200 travel planning
apps, says a 2017 report from the Open
Data Institute and Deloitte for Transport
Systems Catapult (TSC)..
Microlise uses sensor, GPS and phone
data to track vehicles and deliveries, and
produces reports that allow fuel efficiency
and safety to be improved.
Strava allows athletes to monitor and
share data on their performance.
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Freely available data is expected to underpin mobility as a service (MaaS) and intelligent mobility generally. It will make the
mass take-up of electric vehicles (EVs)
possible and will encourage sustainable
mobility and help reduce congestion and
improve air quality.
Transport modelling will be based on real
figures for passenger or traffic flows and,
thus, be more accurate. Data will make
more bespoke transport services possible,
improving mobility and access to public
services for disadvantaged groups.
The ODI estimates that sharing data could
allow the UK to be at the forefront of developing world-leading mobility solutions.
“Underpinned by data, the intelligent
mobility sector can become a source of
high-skill jobs and economic growth,” says
the TSC report, but adds that “current levels
of data sharing in the UK transport sector
constrain the development of new mobility
solutions and will reduce the size of future
benefits.”
The UK risks being overtaken by other
countries as a result of barriers to datasharing, it warns.
Data and its potential
A range of initiatives illustrates how
transport planners and policymakers are
seeking to unlock the potential of data...
Bus Open Data
The Buses Services Act 2017 included open
data provisions intended to make it easier
for passengers to use buses, move between
different modes of transport and get access

to timetables, fares and routes.
This February the first stage of the Buses
Open Data Digital Service (BODDS) went
live, providing app developers and passengers with access to timetable information
for every local bus service in England.
In the second phase, expected next year,
automatic vehicle location data and fare
information will be added. The location data
will track the positions of buses in any given
area, across the whole of England, in real
time, updated every 30 seconds. Having the
data in a single place will make it easier to
use in travel planning apps.
The Department for Transport (DfT) has
worked with accountants KPMG and Ito
World to create BODDS. Ito World specialises in providing data for transport planning
applications for many cities worldwide, as
well as supplying Google and Apple.
Its expertise lies in taking raw data from
operators, then running numerous tests
to clean it up and eliminate errors, as well
as augmenting the data from third party
sources and managing the data flow,
improving accuracy.
For BODDS, the DfT specified that operators should publish data in a standard
format, so the challenge was to make all the
data from the various sources available via a
single access point. This means end users
will be able to specify a geographic region for
which they want data, and BODDS will automatically provide it for all active operators.
It was necessary to create a platform
for uploading the data that was equally
accessible to national operators and
smaller companies that might have
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67

INSIGHT: THE FUTURE OF DATA

only a few buses and a handful of routes.
Part of Ito World’s role was to support
operators in creating the data. The process works as follows: an operator uploads
its data, while behind the scenes a series
of tests are run to check its veracity. A
report goes back to the operator on any
problems that have been identified. The
operator amends the data and uploads it
again and, if satisfactory, it is made available.
“The aim is to get the data right at source,”
says Ito World CEO Johan Herrlin. “The EU
mandated opening up data, but the UK has
been far more ambitious than other countries in how it has gone about this.”
He says the initiative has “democratised”
travel information because for the first time
there will be access for rural communities
on the same basis and of the same quality
as in towns and cities.
For the fares data, Transport for the North
is developing a tool to allow bus operators
to create and publish the data in the new
NeTex format required by BODDs. The data
will be published and accessible via both
BODDS and Transport for the North’s own
regional Open Data Hub, which is expected
to launch later this year.
The free-to-use fares tool will be initially
for operators in the north of England, but it
is being developed with the potential to be
extended nationally, and also via digital apps
such as Google, Moovit and Citymapper.
Smart charging
Freely available data will also be essential to allow EVs to make the transition
from a niche product to mass acceptance.
The pan-industry Electric Vehicle Energy
Taskforce brought together key representatives of the energy, infrastructure and transport sectors to consider what was needed
for an effectively managed integration of
electric vehicles with the energy system,
and it reported in January [1].
The taskforce stressed it will be vital to
have interoperability, at least across the
UK and preferably beyond, so any EV can
be plugged into any public chargepoint
and the electricity paid for in the same way;
and that the adoption of smart charging
is fundamental in order to maintain the
resilience of the electricity infrastructure.
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on the sharing of data.
The first of the taskforce’s three key
priorities was “agreeing common standards and codes of practice to enable interoperability and the sharing of data within the
EV sector and with the electricity system.
“EV drivers will expect easy access to
comprehensive chargepoint data: location,
availability and speed of charge.”
The task force proposed “public charge
point operators, owners and market actors
must make data on chargepoint location,
type, status, capacity, price and availability
consistent and openly available for EV drivers by 2021”.
Intelligent use of data would also allow
charging to be optimised for each driver. An
underlying principle should be that “EV drivers should see value in allowing their data to
be shared with third parties”.
To allow optimisation of charging load
and the infrastructure system, “government, energy system infrastructure, vehicle (including
state-of-charge)

This is needed to modify the
load on the electricity network
to reduce peak demand and help
manage network constraints, and
would require charge point operators to have the ability to modulate the
output of large numbers of charge points.
The use of smart metering in households
would also give consumers access to tariffs
changing at potentially half-hour intervals
and would allow preferences to be set to
take automatic advantage of charging at
times of lower demand and price.
“If everyone who has a dual fuel account
were to use electricity for the energy for
all the miles they drive rather than hydro
carbons, that would almost double the
electricity requirement in every household,”
says taskforce chair and chief executive of
Energy Systems Catapult Philip New. He
adds that smart charging would make a
significant contribution to reducing pressure on the system, as well as providing the
opportunity to charge using the lowest carbon electricity and at the lowest cost.”
Both interoperability and the
management of smart charging depend

If everyone who’s got a dual fuel
account were to use electricity for
the miles they drive rather than
hydrocarbons, they would almost
double the electricity requirement in
every household

and energy market data should be made
available at a local and national level”, the
task force says. “Industry players should
co-operate to develop comprehensive datasharing arrangements, and open and interoperable exchange principles and mechanisms,” the report adds.

Philip New, Energy Systems chief executive

prioritising non-car journeys
Hertfordshire County Council adopted its
fourth Local Transport Plan in May 2018,
in which it inverted the road transport
hierarchy to prioritise walking, cycling,
public transport and shared mobility above
private vehicle use.
Greg Yiangou joined the council at about
the same time in the role of future mobility lead. He says it was apparent there was
hardly any data on walking, cycling and public transport compared with private car use.
“The way the whole industry is set up is
that with count loops, ANPR and so on, vehicle data is easy to collect,” he says.
The same is not true for cycling or walking. His role is to try to find smarter ways of
acquiring such data and using it.
Herts considered using mobile phone
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data but there are significant costs to
acquiring this, so Yiangou and his team are
exploring other ways.
Hertfordshire’s biggest transport challenge, he says, is private ownership of
vehicles leading to high levels of congestion, with an impact on air quality, health,
travel times and through the economic cost
of congestion. To address the problem the
council is seeking to create an expert network, working with start-ups, small and
medium companies and Hertfordshire
University to tap into wider expertise.
A key initiative is a digital travel demand
survey tool it is working on with a Londonbased start-up, Travel AI. This will create
an app to track journeys and collect data
in a similar way to Google Maps. Using the
phone’s sensors, it would track the start
and end of each journey, modes used and
interchanges. The app would also allow
personalised surveys to be pushed to users.
“It would provide very rich data, but we
need to encourage people to install the app
and take part,” Yiangou says.
Herts’ approach is to explain to people in
an open way why it is seeking to collect the
data, which would be anonymised, as well
as using promotions to encourage takeup. It has approached the university and
large employers in the area to encourage
students and employees to take part, as
well as council employees. It is envisaged
people would only need to take part over a
two or three week period.
The app has been developed and the
project, which won funding from Innovate
UK and Highways England, is about to go
into its implementation phase, with results
expected to emerge by the end of the year.
Proposed applications for the data include
using it on end-to-end journeys to help
identify optimal locations for transport hubs
or interchanges.
The council is proposing a series of mobility hubs across Hertfordshire where people
would be able to access different types of
mobility solutions,including EV charging
and “last mile” services. The data will show
where people are interchanging, or where
options for the last mile are missing.
Second, it will help understand people’s
behavioural responses to disruption, and
through personalised questionnaires it
would hope to be able to “nudge” them to
think about their response and possible
alternatives, such as re-routing.
A separate initiative, which arose from
an idea from staff members, is the “flick
button”, a Bluetooth device designed to be
attached to a cyclist’s clothing, which the
user flicks once to record a pothole, twice
to denote a near-miss with another vehicle,
and three times for other road defects. The
data is automatically geolocated and
ISSUE 5 • MARCH 2020
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sent to the council.
Following a pilot with 30
cyclists, its value was shown
when North Road was
resurfaced: the opportunity was taken to redesign
and improve the road
in response to reports
of near-misses. Now,
council funding has
been made available
to develop the idea further, working with
Hertfordshire University.
An improved version is
set to be released towards
the end of the year. It could
also be extended to pedestrians and car passengers.
“The real power in data comes
when you learn to work with the
community and help them to help
you – so involving residents to help us is
really important,” says Yiangou.
MaaS in Manchester
At the time of writing, Transport for Greater
Manchester (TfGM) was waiting to learn
the outcome of its bid as one of seven
shortlisted for the DfT’s Future Mobility
Zones fund.
TfGM plans to demonstrate the potential of its version of MaaS, in support of its
aim for 50% of all journeys to be made by
public transport, walking and cycling, and
to show the potential of UK authorities and
industry to collaborate. It will demonstrate
how MaaS and other mobility initiatives can
meet the needs of users in urban and semirural areas, and explore how the public and
private sector can collaborate to achieve an
integrated and inclusive transport system.
“There are many data pools here and
there, but they don’t get fully utilised,” says
Sam Li, TfGM senior innovation officer. “The
question is how do we create a sustainable
ecosystem rather than a data lake that just
sits there?”
Kit Allwinter, TfGM intelligent mobility officer, adds: “Data enables us to do an
awful lot of things. But for a long time in
transport planning we had to do a lot of work
based on modelling, best guess and so on.”
For example, at the moment TfGM still
uses people with manual clickers to go on
trams and verify passenger flows. It has
data on ticket sales and numbers travelling, “but it’s very hard for us to tie those
two together,” he says. “For MaaS, if we can
get data about when they actually travel,
about how long the gap is being getting a
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valid pass and
getting on the tram,
we can get a lot more information than we
currently do.”
He adds: “A lot of people use journey planners from third party providers that we don’t
have access to. If they were to use a MaaS
platform integrated into the city, we would
know what trips people are trying to make,
when they’re trying to make them and also
which trips they can’t make through our
public transport system.”
Li adds: “The focus is on how do we
better understand the customer and be
more holistic in our approach, and start to
understand why someone travels from A
to B – that’s the fundamental question. If we
really want to influence that car-dependent lifestyle, we need to understand the
reasons people travel.”
Historically, transport data came from
vehicle counters and traffic signal sensors.
“What data can we open up to gain benefit from, across different functions?” asks
Li. In a widely echoed remark he adds:
“Historically, all public authorities have
procured separate systems, creating silos
of data.” This makes it difficult to compare
data from different authorities. Their value
is when they are joined up. What’s needed
is an ecosystem where everyone gets
something out of sharing.”
Allwinter adds: “Technology to bring all
the data together is not beyond the wit of
man. What’s lacking are the commercial

arrangements to make it feasible.” He envisages creating such an ecosystem
“where TfGM’s role is to
facilitate. TfGM would
become the middle
man, with an overview
of the mobility situation in the city, supply
and demand, and
would then seek to
influence the sort of
behaviour we would
like to see”.
Other barriers
include the level of skills
available to extract
or analyse that data,
something TfGM is
beginning to address but
which also applies to the
private sector. There are issues
concerning privacy and GDPR: “MaaS
is about providing options based on who
you are, where you are and what you want
to do – all privacy sensitive,” says Li. “How
do we make people aware of the benefits of
their data being available?”
Cybersecurity is another area, as is
the reliability of the original data. TfGM
would like to use artificial intelligence (AI),
for example to inform – or automate –
responses to disruption, but if the data input
to AI is not accurate what comes out will
also not be reliable.

50
%

TfGM’s ambition
for the amount
of its journeys
to be walking,
cycling or via
public
transport

DfT strategy
The TSC/ODI report, mentioned earlier, concluded the free flow of transport
data could underpin the development
of new mobility solutions and sustainable transport systems that, in turn,
would contribute to tackling some of
the UK’s biggest economic, social and
environmental challenges. It estimated
annual benefits of nearly £14 billion by
2025. But it warned this is at risk because
data is not being shared in the transport
sector, because of concerns about privacy
and cost, as well as closed cultures.
Its analysis revealed three core reasons
why organisations lack incentives to share
data: the fear that it could lead to breaches
in privacy, security and safety; the belief
that the costs of sharing data outweigh the
benefits; and a focus by organisations on
their own mode of transport.
These barriers are exacerbated by a
shortage of data literacy skills to use data
effectively and maximise its benefits.
“If nothing is done to improve access to
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data and break the barriers to sharing, the
UK stands to lose £15bn in mobility solution
benefits by 2025 than if data were effectively
shared,” the report says.
“The transport industry recognises its role
in improving access to data, but it needs help
to co-ordinate a system-wide approach,
challenge current viewpoints and break
down silos.” It said there was a strong case
for the Government to work with industry to
create the conditions to support industry to
share more data “so the UK can become a
global leader in intelligent mobility”.
The recommendations covered secure
data access, reducing the costs of data
sharing and shifting cultures towards
sharing and openness.
The ODI’s website says: “While the report
didn’t lead to the immediate change in
Government intervention in the sector, it
did gain attention… (and) has informed the
development of the DfT’s new data strategy,
which ODI Leeds is contributing to.”
Specification of the data strategy is the
main task of the DfT’s newly formed Data
Unit. Its head, Giuseppe Sollazzo, says this is
intended to provide a unifying approach and
an over-arching framework to support DfT
activities by reference to benefits for passengers, connectivity and economic growth.

Sollazzo says the DfT essentially does two
types of work.
First, data-driven work such as statistics
and policies for which there is a need to
understand and use data better, with an
appreciation of data issues such as ethics
and licensing. This also includes technical
procurement work where there is a need to
know how to deal with big data.
Second, on policy, the DfT is involved in
pilots and regulation, where data is needed
to underpin these activities.
Sollazzo adds a caveat to the expectation
that open data always leads to innovation.
“I think there’s been a bit of hype around
that. Don’t expect something major to
immediately come out of every dataset that
is released,” he says. Some initiatives will
take longer, or several datasets will need to
be combined.
The unit undertook a six-week data discovery project, working with PA Consulting,
to find out what data existed, and received
400 responses internally and externally, as well as a great deal of feedback.
Unexpectedly, there were a lot of requests
from local authorities about data standards
and what approach to take to them.
The exercise also showed that “there is a
lot of data locked into long-term contracts”,

sources
[1]
tinyurl.com/
v3qtxmv
[2]
tinyurl.com/
u6mhhjv

for example with bus operators providing
tendered services for councils, where the
contract was not set up with the idea of
extracting data in mind, so this would be an
additional cost to the operator.
The exercise identified six areas for
further action or research: skills, standards, sharing, discoverability and access,
data governance and users’ needs and
communication.
Publication of the draft strategy was
delayed by the General Election, but is now
expected around the end of March.
In summary, it appears clear that data,
and in particular open data, will be pivotal
in policy development and execution, not
just throughout transport but extending
to areas such as energy and health. It can
be argued that initiatives such as BODDS
and the London Datastore (see below)
put the UK at the leading edge of innovation in the field. But there is equal concern that any lead could be lost if efforts to
release and share data, and to address the
barriers to sharing, are not intensified.
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Case study: london datastore
London Datastore celebrated its tenth anniversary in January. Created to make the city’s data
widely available, it was one of the first of its kind
developed by a major city.
There were two drivers for its creation, says
Theo Blackwell, chief digital officer for London:
one was political, to create more transparency
in public administration, and the second from
within the organisation itself as a potential asset
for policy analysis and development. It would aid
planning for London’s future, helping to answer
questions such as where is regeneration needed,
where areas of deprivation are, and where money
should be spent?
The original 500 datasets have grown to 6,000.
In early years improvements were added to make
the data store more user-friendly – for example
adding user dashboards.
In 2015 there was a reboot with added functions,
and in 2018 a radical evolution when the ability to
allow private data-sharing and data from sensors
was added. Data from sensors is a departure
because it is dynamic and different in nature from
the monthly or quarterly published statistical data
which was the Datastore’s mainstay until then.
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An example of an initiative sharing private data arose when data
from utilities and private developers
was brought together to create the
Infrastructure Mapping App, which
allows coordination of roadworks to
minimise disruption and congestion.
Although the intention was to
cater for data analysts, a number
of applications have been developed to allow data to be visualised and used by a
non-specialist audience and today users, of which
there are about 60,000 each month, are split about
50/50 between the two groups.
In parallel, TfL developed the Unified API, which
opened a number of datasets for buses and trams.
This was “useful for innovation”, says Blackwell,
and led to the creation of various travel planning apps as well as feeding into Google Maps,
Citymapper and so on. A 2017 report by Deloitte
estimated it had led to the creation of around 600
apps, used by 42% of Londoners [2]. It estimated
the release of open data by TfL directly supported
more than 500 jobs and generated annual economic benefits and savings of up to £130 million

annually for travellers, London and TfL itself.
A report by the ODI made recommendations for
its evolution, including improving the “findability”
of the data, increasing the variety and volume of
data, documenting best practices, championing
the adoption and development of standards and
encouraging and facilitating collaboration.
Blackwell says originally the Datastore “was
created without knowing what the user wanted.
Now we want to create a datastore where we
understand the needs of users – to change from
being a product to being a service.
“London’s population will be two million larger
by 2050: tackling issues such as congestion and
poor air quality can only be done through data.”
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