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Routing tool takes the pain
out of SEN transport planning

I

Planning transport for pupils with special educational needs (SEN) can be a time consuming activity for local
authorities. But help could be at hand from a new cloud-based system – Q Routes. Geoff Dudley explores the
technology and asks if it could have wider applications in planning transport networks
n times of intense austerity for local authorities
the cost of school transport can be a necessary
but highly expensive item. Within this type of
expenditure, the specific and detailed requirements of special educational needs (SEN) pupils
can necessitate complex planning processes and
expert scheduling, and is inevitably more expensive than
mainstream schools transport. The planning and implementation of SEN transport can therefore be lengthy and
time-consuming. In this context, an automated routing
tool that takes advantage of the latest technology could
offer significant cost and time-savings, and also give
greater flexibility in terms of dealing with the changing
needs of SEN schedules.
Q Routes is a cloud-based automated SEN routing
tool that has benefited from EU funding for its development, and has found a development partner in Kent
County Council. The Kent planners have been
impressed with the Q Routes system and are expanding
its use for their SEN transport needs.
The development of systems such as Q Routes also
raises major questions concerning the fundamental
impacts new technologies can have on the integration of
transport operations, as illustrated by the DfT’s current
quest to promote these processes through the Total
Transport pilot fund.
Jeff Duffell is the business development director of Q
Routes, and has two decades of experience in devising
software for routing and scheduling school transport.
Twenty years ago he set up a partnership with the
Finnish software company Mobisoft to form Mobisoft
UK, which was sold ten years ago to the Canadian
company DDS. Duffell has built on his Mobisoft experience to seek to make a step change improvement in
what he sees are the major limitations of existing SEN
routing systems.
“I saw the potential for massive savings on SEN
transport budgets that are often many millions of
pounds,” he says. “I’ve been involved in the development of established systems, but found that the number
of UK local authorities who actually bought them could
be counted on the fingers of one hand. One of the chief
reasons for these limitations was that they were far too
expensive. For example, I worked on an SEN system
for one local authority that cost about £600,000 over the
contract period. It took far too long to implement and
from when I first started talking to them it was about
five years before the system was properly developed. It
was highly complicated and had to replace the previous
system, so this required retraining all the staff.
“Overall, it was a nightmare. Apart from the other
problems, after five years you had no idea whether or
not you had made any savings compared with your starting point. Another basic disadvantage was that the
system lacked the flexibility to keep up with the often
rapidly changing requirements of SEN transport, so that
over time it became clunkier and clunkier in terms of its
efficiency to do the job.”
About 18 months ago, Duffell’s own software
company, Responsive Technologies, got together with a
Bristol company, Esoterix, and jointly founded a third
company, Q Routes, designed to produce an automated
routing tool for SEN transport. They successfully
applied for EU funding from the Seventh Framework
Programme for research, technological development and

Q Routes is a cloud-based system, which can produce routing results in minutes

demonstration through the frontierCities accelerator programme. The project was given the name SEND-TO,
standing for Special Educational Needs and DisabilitiesTransport Optimisation. So far, Duffell estimates that it
has cost around £300,000 of the EU funding to develop
Q Routes, although he emphasises that it has also
required a major commitment of ‘free’ time on the part
of those involved.
Duffell describes how they bought the rights to a software routing engine initially developed by a company
that went bust and developed Q Routes from that. The
premise of the project was to find the best routing engine
for their needs, rather than write a new one from scratch,
and he believes that this strategy has worked well for
them.
“The premise of the project was that it was essential
to produce something that was relatively cheap and also
could be implemented quickly. Rather than the years
taken by the established systems, we wanted something
that would produce almost immediate results. For these
purposes, it needed to be cloud-based, so that people
could just turn to it and use it.
“We believe that Q Routes has fulfilled these aims.
Our prices are clearly stated on the Q Routes website
(www.Qroutes.co.uk) and would typically cost around
£21,000 per annum, compared with the hundreds of
thousands charged for the established systems. The customer sends files of data giving their routing
requirements for each school, together with the types of
vehicles they have available, and the Q Routes system
will produce, usually within minutes, an optimum
routing solution. These results are clearly displayed on
maps.”

Duffell says Q Routes offers greater flexibility than
traditional methods. “Over time, the efficiency of the
SEN transport contracts have a tendency to slip badly
and on a weekly basis needs and circumstances can
change. For planners in these situations there is a real
tendency to just say ‘we’ll put another taxi on,’ but this
often means a sub-optimal system.”
He continues: “Even manually, it may be possible to
make the system more efficient but this would often take
too long and cost too much. However, Q Routes has the
speed and economic viability to re-optimise the system
very quickly, and of course this can be repeated over
time. It also allows planning to take place at a particular
time of the year when requirements are known, rather
than undertaking the process over a period of months.”
Duffell says that probably the most difficult challenge
in developing Q Routes was to produce an automated
routing system as a low-cost tool. In doing so, he
stresses the bespoke character of these types of solutions: “There isn’t a single routing tool that solves all
problems. For example, a tool that works in another
country might not be suitable for the UK. Our aim was
to produce something that would be at least as efficient
as the work done by planners, and ideally better. We
believe we have achieved this.”
In terms of selling the system, Duffell acknowledges
that the biggest challenge is in persuading people that Q
Routes produces the results claimed: “The limitations of
the established systems means that there is a touch of
disbelief that Q Routes can produce results within
minutes. There is also a challenge in that some planners
see Q Routes as a threat to their own work, but we are
not aiming to replace the planners. Instead, the effi-
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Q Routes is a ‘many to
one’ engine, which means
getting a lot of people to the
same place.
Jeff Duffell
Q Routes
ciency of Q Routes frees them up to do more strategic
and consultative work.”

Developments in Kent

A major step for Q Routes was to secure Kent
County Council as a development partner. Kent has a
large network of around 27 main special schools and
caters for the transport needs of around 4,000 SEN
pupils. The total cost of this transport is around £23m
a year. Phil Lightowler is head of public transport for
Kent County Council and has extensive experience in
management in this area, including a period of fourand-a-half years as bus and coach strategy manager for
airport operator BAA. It was during this period that he
first met Duffell.
In 2015, Lightowler heard of Duffell’s work with Q
Routes, and quickly saw its potential advantages: “Like
a lot of local authorities, Kent has a transport information system. Ours is called Route Wise. It has database
elements of managing school transport and helps
process things such as payments. However, what it
doesn’t have is a planning tool. Instead, routes were
being planned manually, or we were going into Google
and using online mapping systems. It was a very ad hoc
approach to planning, and depended on who did the job
in terms of the results we produced.
“What we needed was a system that was reasonably
priced and could be set up quickly. As Q Routes operates on a cloud it doesn’t work internally on our existing
system, and so doesn’t retain personal data. This is
important for covering issues of information governance.”
Duffell says Kent had employed a consultant to spend
three months re-planning the transport needs of three
SEN schools. “We took the largest of these schools and
put the system through Q Routes,” he says. “It took ten
minutes to come up with the answer. The school has 36
contracts, but Q Routes showed how this could be
reduced to 32, with each contract worth around £25,000
per annum. The Kent people estimated that the particular needs of two pupils could mean the number of
contracts being increased to 34, but this represents a significant saving. Kent was very impressed with our
results, and in fact the consultant who was working on
the SEN planning is now acting as an agent for us.”
Lightowler explains that using Q Routes enables
Kent to undertake a process of re-tendering its SEN services as part of a new approach that delivers a better
service and provides value for money: “Without Q
Routes I doubt we would get through this re-tendering
process. It does save a great deal of time. We have completed seven schools so far, and are working at the
moment on another eight. Q Routes will then work on
four big schools in January next year. This will complete its work for 2016/17, and then there will be
another ten schools to work on in the next financial
year. We would hope that Q Routes could also work on
some of the smaller SEN schools.”
Lightowler estimates that, on average, Q Routes can
reduce the vehicle requirement by between ten and 15
for a school that uses 50 vehicles. He points out that a
few of the vehicles taken out by Q Routes may need to
be retained in order to meet specialised needs, but given
that the average cost of a vehicle is around £160 per
day, the savings quickly add up.
Lightowler estimates that a further major advantage
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of Q Routes is the time saved by the
planners: “Previously, if we were
planning the needs of a big special
school in Kent, it would take my
planners three to five days to come up
with the routes, depending on how
they were doing it. Now, Q Routes
takes data in a format straight from
our Route Wise system, so we
produce an output file in a given
format, drop that in Q Routes, and it
can plan a school in about five
minutes.”
Lightowler adds: “The real benefit
to us is that the days saved by the
planners we can spend running the
solution past the school. Q Routes
provides you with the optimum solution but, given the complexities of
SEN transport, after consulting the
school we don’t necessarily finish
with the optimum solution. Nevertheless, the time saved by Q Routes
gives us more scope to work with the
school. In any case, Q Routes produces far more variations than the
human mind could ever achieve and
allows the team to concentrate on
other areas of delivery.”
Lightowler says Kent is considering extending the use of Q Routes to
mainstream schools: “The use of
transport by our mainstream schools
Jeff Duffell
has been declining because of
changes in the rules of entitlement. There might be an
opportunity here to do something with Q Routes. In a
time of austerity, anything that helps keep a lid on cost
inflation and allows us to speed up tendering and processing is a good thing. We have a licence for Q Routes
that lasts for a number of years. This is good in that we
can give them feedback, and then they can feed refinements into the system. We’ll continue working with
them for certainly the next couple of years.” He says
the next stage for Q Routes is to bolt on more of the
management information systems, such as client records
and financial data.

Total transport dilemmas

An important wider policy question concerns the
extent to which technological advances such as Q
Routes can be integrated to form the basis of larger
transport systems. In this context, the DfT’s £7.6m Total
Transport pilot fund is based around the premise that
modern technologies can help to integrate a variety of
forms of transport. Its purpose is therefore to integrate
transport services currently commissioned by different
central and local government agencies and provided by
different operators.
Duffell says there is not a single supplier that can do
it all, and that the way forward is difficult and entails
bringing together a variety of different systems. “You
can start with a software engine that delivers pre-planning of routes, such as for SEN. You would then have
to combine this with other types of specialised transport, such as social care and non-emergency patients,
and you would need another engine to do that. From
there, you would need to go into real-time same day
planning, as there are bound to be changing needs all
the time. Each of these is a different routing problem.
Q Routes can be a starting point for these services but
the different systems have to be able to talk together.
Either one company decides to do it all, or someone has
to come up with a mechanism for putting things
together. For example, in this context we are currently
talking to a supplier of real-time systems about the possibilities of them acting as an agent for Q Routes.”
Duffell acknowledges that a bespoke system such as
Q Routes can have limitations in terms of its applications: “Q Routes could not be applied to such services

as demand responsive transport (DRT). This is because
Q Routes is a ‘many to one’ engine, which means
getting a lot of people to the same place. In contrast,
DRT is ‘many to many’ throughout the day, and the
requirements can change hour-to-hour. We are not
trying to make a system that does everything. We want
to be the best suppliers of automated routing tools available in the cloud. At the same time, our potential
collaboration with a real-time system means that eventually Q Routes could have more than one engine, so
that our long-term ambition could be as an engine
expert, rather than be restricted to a particular application.”
In terms of Total Transport systems, Duffell believes
that the Government can have an important role in
developing a framework that allows data to be passed
between different systems.
Lightowler argues that bringing systems together is
only part of the solution in developing models of Total
Transport, and that the DfT needs to re-examine the
limitations imposed by the regulatory regime. “The
concept of Total Transport is wonderful but what is the
DfT going to do to make it happen? They really do need
to re-examine the licensing laws. In particular, why
can’t we use SEN taxis, such as those scheduled by Q
Routes, to also provide an alternative to rural bus services? We are lucky in Kent in that we have continued
to support local bus services but the budget is around
£5.6m per year and the pressures on it are massive in a
time of austerity. We are also paying for the SEN transport but these taxis are only being used at particular
times of the day. They could be used to provide a bustype service in rural areas but we can’t do that because
the taxis are classed as private hire vehicles and so can’t
be used as a type of bus service.”
Lightowler believes that a change in the licensing
laws would allow a system such as Q Routes to be used
to plan a secondary network to fit in with the main bus
network: “The bus has become the default option, but
the Government has to find ways in defined areas to use
smaller vehicles. We are already paying for the SEN
taxis and rural communities could find they had a new
service. The costs of running a taxi are far less than
running a bus. Q Routes could help to schedule these
types of services and some fresh thinking is required
here on the part of government.”

