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Membership
Welcome to the latest edition of The Transport Economist. I hope
you find it interesting.
Our editor has given me this opportunity to remind you that
subscriptions for 2019 are now due. If you need to renew your
subscription, you will recently have had a reminder from me.
Many thanks to all those who have already sent me their
payments.
Renewing your membership of the TEG means you will continue
to receive the latest volumes of this journal, together with copies
of our speakers’ presentations and information about
forthcoming meetings. In addition, you help to support the longterm viability of the TEG.
The simplest way to renew is to make a payment by online or
telephone banking, in the same way as for many other
purchases. As always, don’t forget to include your Membership
Reference when you set up the payment.
Alternatively, you could send me a cheque made out to Transport
Economists’ Group, or contact me about payment by Credit or
Debit Card. All payment details are on the Renewal Form.
If you have any queries, please do not hesitate to get in touch,
ideally by email to gregorymarchant.teg@btinternet.com.
Thank you.
Gregory Marchant
Treasurer and Membership Secretary
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Highways England’s ring-fenced funds
James Gillingham, Cambridge Economic Policy Associates
Arup
23 January 2019

Introduction
Highways England (HE) is a Government-owned company,
funded by the Department for Transport (DfT), which manages
motorways and trunk roads. HE is responsible for 2% of roads
by length which carry 30% of traffic and 65% road freight, for
operating maintaining, renewing and enhancing the network,
and for Post Opening Project Evaluations (POPE). It has a fiveyear Road Investment Strategy (RIS) similar to rail industry
Control Periods (CPs). The Office of Rail and Road (ORR) advises
what can be delivered within the Statement of Funds Available
(SoFA), monitors HE’s performance, and uses enforcement
powers. For 2015-21, HE was allocated £900 million through five
ring-fenced funds shown in Figure 1.
Figure 1: Highways England’s ring-fenced funds

Source: CEPA (Feb 2018) “Highways England’s approach to delivering
schemes through its ring-fenced funds”, available online.
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The funds were to address issue outside HE’s traditional focus:
• £100 million for air quality;
• £250 million for cycling safety and integration;
• £300 million for the environment;
• £150 million for innovation; and
• £100 million for growth and housing.
Performance of the funds has been variable, and overall spend
has been slow, with only a small proportion of the fund value
spent to date. This prompted ORR to commission a review from
CEPA, which ORR has now published. The review focused on
management of the funds, how HE ensured value for money, and
the contribution of the schemes to wider strategic objectives. The
approach involved:
• reviewing internal governance and controls;
• interviewing key internal stakeholders; and
• developing detailed case studies (see published report).
Some of the key issues were:
• governance structures;
• scheme selection, identification and delivery;
• programme management;
• alignment with strategic priorities; and
• stakeholder engagement.
Stakeholders were positive about the funds, but the process of
engaging with HE was variable and often difficult. Stakeholders
had no sight of the full list of schemes, and would have welcomed
guidance on how to produce an acceptable business case. HE did
not at first recognise the full resource implications of effective
stakeholder engagement.
Overall performance was mixed, with an underspend across the
funds. The air quality fund in particular found it difficult to attract
schemes which met its criteria: only capital projects are eligible,
and many research projects do not meet the criteria. The growth
and housing fund had been more successful in attracting
competitive bids. Pipelines had been developed for the
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environment, cycling safety and integration, and innovation
funds, and some were oversubscribed at the time of the review.
HE responded to early concerns by installing a programme
management team, but would have benefited from more senior
leadership support.
Some funds had better governance than others. Risk registers
were in place for some projects, but an overarching view of
project risk at the fund level was required. Clear accountability
for delivery of fund objectives was also needed.
Expenditure is expected to increase towards the end of the RIS
period and benefits will be back-end loaded.
In conclusion, the funds represent an opportunity to do things
differently, but there is a risk that their objectives will not be
achieved.

Discussion
David Metz (University College London) thought it surprising
that money was left unspent, and asked the political background
to the fund. As HE is civil engineering-focused, he wondered if
the fund was misconceived. James agreed that highways
operate in a different political environment from rail, and
speculated that HE had not truly expected the volume of funding
it received. Ivan Viehoff (CEPA) added that the specification of
the air quality fund was devised in a hurry, and it is difficult to
find projects to use the money as intended. Some schemes
deliver benefits relevant to several funds, but the scheme is not
sufficiently flexible to deal with this, as bids have to be to a single
fund.
Dominic Walley (Connected Economics) said that large projects
such as the Lower Thames Crossing could have large
environmental impacts, and wondered if packages would be bid
for alongside other funds. James said that, during the review,
HE had recognised that the major projects division had not been
fully engaged in the delivery of the ring-fenced funds to date.
Dominic gave the example of a scheme that might have been
able to benefit. The A380 road was descoped to save money,
with removal of lights and other features. James explained that
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the Benefit Cost Ratio (BCR) is only one component of the
decision criteria: other specific scheme criteria must be met.
Dick Dunmore (Steer) noted that the Rail Performance
Improvement Fund found it difficult to get application criteria
right. Network Rail’s ring-fenced funds were looked at in Control
Period 5, but HE is operating in a new environment. Were there
any lessons to be learned from rail? James replied that ORR
anticipated challenges with the HE funds, which may work better
in RIS2. ORR was impressed by the Strategic Freight Network
Fund and its stakeholder engagement with freight operators and
rest of the industry. The HE funds need stronger relationships
with stakeholders.
Tom Worsley (ITS, Leeds) referred to diverse stakeholders in
highways and asked how HE and local authorities interact?
James said that engagement is successful where there are
existing processes in place, such as planning processes. There is
potential for greater local authority involvement with the funds,
particularly in relation to air quality issues, but it is difficult to
get one voice for local authorities. Portsmouth was cited as an
example of where HE and local authority routes are both
important.
David Metz said that local authorities find HE harder to deal with
than Network Rail, perhaps because they don’t see the wider
strategy.
Alan Peakall (retired) asked if ring-fencing might result in
diversion of HE activity and failure to “pour concrete”. James
replied that the ring-fenced funds were additional, and would not
divert activity. The funds helped to reduce criticism from
environmental stakeholders.
Dick Dunmore noted that Network Rail would consult on all
changes. A member of the audience suggested that HE does not
manage change well. He had worked on a number of large
projects, and found that project managers were unaware of the
fund. An example was a port link. He asked why third parties
were not aware of the fund. James replied the fund should not
fully fund projects if they would go ahead anyway and
shareholders would make gains.
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Dominic Walley asked if the “usual suspects”, such as Greater
Manchester, were lined up to make use of the fund. James saw
little evidence of this, although there was speculation in the
media that the Mayor of London, Sadiq Khan, would want to
make use of the air quality fund. Early schemes had often been
identified within HE, although the involvement of external
stakeholders had latterly improved.
Dick Dunmore noted that rail has performance statistics such
as station usage, and wondered if the report will lead to more
engagement when published. Network Rail is also involved in
project appraisal. James said that the freight industry are large
users of the highways network, and that publication would help
users feel it is worthwhile to get projects funded. There are
barriers to be overcome. As highway maintenance and delivery
contracts come to an end, interest in the funds may be lost.
Some funds, such as noise, have fewer gaps than others. HE
should consider alternative ways of disbursing the funds, such as
a grant-led approach.
John Dodgson (retired) asked if there had been any response
to the report from HE, and what happens next. James replied
that HE had submitted comments and feedback on a draft of the
report, which were incorporated into the final version where
appropriate. CEPA’s final report fed into ORR’s 2018 annual
assessment of HE’s performance.
Report by Carol Smales
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All change: do shifts in travel demand trends matter to
transport economics?
Professor Greg Marsden, Commission on Travel Demand
Arup
27 February 2019

Introduction
The speaker had chaired the Commission on Travel Demand,
which was run like a Royal Commission. It included Elaine
Seagriff, Peter Jones, Nicola Spurling and John Dales. There were
59 participants providing oral evidence, 28 pieces of written
evidence and seven international experts. Only around 25% of
the submissions were academic in nature. A report on sharing
was to be released on 29 February 2019.
Figure 1: travel by mode 1949-2015

The demand for travel has changed radically since the 1950s.
The growth in car ownership and the associated reordering of
land uses and lifestyles was one of the defining social changes of
the past century. In 1950, fewer than 20% of households owned
a car. Today, 74% of households have at least one. Distances
travelled on roads each year have also increased more than
tenfold since 1950, to the current 323.7 billion vehicle-miles.
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The science of transport planning also coevolved in this period of
growth. The approaches adopted to estimating future travel
demand have, quite reasonably, been based on trying to
understand how car ownership and use might grow over time.
The key factors to which demand growth has been attributed are
income, fuel prices, population and network capacity. Thinking
and practice about forecasting road and rail growth have taken
different paths. Little work has been done on understanding
more localised movements by bus, bike and walking. However,
growth first slowed and then stopped before seeing some return
… cue furious debate!
There has been evidence for 25 years that we are travelling less
than we have been, with a reduction of 16% in the number of
trips since 1996. We spend 22 hours per year less travelling than
a decade ago, and travel 10% fewer miles than in 2002.
A critical point to note is that transport planning in all its guises,
from theory and classroom to practice, has been a discipline that
has sought to explain growth in travel. No one advanced any
evidence which suggested that these shifts had been foreseen,
or indeed that we knew where they are going. That is not to say
that work has not begun to understand why, but we are still at a
descriptive stage.
Thinking has been so dominated by the relationships between
income, car ownership and growth in travel that we have
neglected why people travel.
This is not a blip: it is not “the internet” or “the economy”, as it
predates both of these. They are both probably important, but
they are not “the” explanation. There has been a secular decline
in how much we travel, on average, per person in the UK, and
things will not go back to the way they were.
Of course, these trends could reverse but, before we advance an
argument that they would, we should know why they have
happened in the first place. The general approach to this is has
been to presume reversion to previous trends, or some slight
variation of them.

-8-

Figure 2: trends in trips, miles travelled and hours spent
travelling: England 1972/73-2017 (1972/73 = 100)

Source: NTS0101

Rail data is commercially sensitive, but data is more available for
car. Rail and London Underground travel is surprisingly resilient
to the recession. Why is this? The DfT was expecting a decrease.
We like our modal silos and the table below shows change over
a decade to 2015 by mode.
Table 1: change in miles travelled per head, 2005-2015
Mode

Change

Cycle

+38%

Rail

+24%

Underground

+15%

Bus

-4%

Walking

-8%

Car passenger

-8

Car driver

-10%

Taxi

-18%

Cycling, rail and Underground travel have increased, but the
continued growth in rail and Underground travel after the
recession was not anticipated. We should also acknowledge the
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declines in some parts of the rail network, and more recently on
the Underground and on London buses.
There have been significant reductions in miles travelled by car
as a driver or passenger, with a lower drop for bus, which was
offset by growth in London, although this is now declining quite
rapidly. Taxi use fell, although this predates most Uber services,
and people are walking less, particularly for short trips.
Changing travel trends cannot be discussed in isolation from the
recession, but in practice the decline has been ongoing for many
years, and predates the recession.
The data underline the fallacy of seeking an explanation only in
terms of income effect. Figure 3 shows the reduction in miles
travelled by car as a driver (black) and as a passenger (grey) for
the five income quintiles. The largest reduction, of 1,420 miles
driven per person per year, is in the highest income quintile,
which would not be anticipated, compared with a reduction of
around 350 miles per year for the second and third quintiles.
Figure 3: change in car/van driver and passenger miles per
capita since 2005-2015, by income quintile
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Figure 4, derived from analysis by Peter Headicar of National
Travel Survey data released earlier in 2019, shows the
relationship between age and spatial location.
Figure 4: change in car driver miles per head per year by age
group and area types and sizes, England 2002-05 to 2011-14

It is particularly powerful because it shows that the decline in
average per capita driving is happening everywhere for under60s, although the effect is greatest in urban areas with better
public transport and cycling and walking networks. However, it
is not happening for over-60s anywhere. This is not the narrative
about traffic growth heard in policy.
Population and car traffic both grew by 13% between 1996 and
2016, but light vans contributed 40% of the growth in vehicle
traffic since 1996 and a greater absolute growth than the car
since 2007. There has been some trip lengthening, for example
for commuting, with spatial variations and concentrations.
Why didn’t we anticipate these trends? Do any changes matter
for decision-making? What are the options to respond?
Understanding demand: cohorts
There has been a major shift in the behaviour of different
cohorts. The evidence from Gordon Stokes and Kiron Chatterjee
was particularly informative in looking at age and cohort effects.
The speaker recommended the 2018 study on younger people’s
travel by Kiron and colleagues for DfT.
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Figure 5 shows how the change in travel behaviour is happening
across cohorts, using data on the percentage of people recording
a driver trip in an NTS week from 1995 to 2014.
Figure 5: reported driver trips by age, 1995-99 to 2010-14

There is a significant decline for younger males in particular, but
to a lesser degree younger women and middle-aged travellers.
This was not anticipated. However, the over-60s are, as
anticipated, driving more than previous cohorts, as the baby
boomers, who had car access through most of their life, reach
retirement.
This raises various issues.
Why has the reduction happened? The short answer is a whole
range of factors from the economy, through house prices,
education trends, delayed parenting, and different social
preferences. As Chatterjee and colleagues state, “the causes lie
largely outside of transport”, a major challenge to the current
forecasting approach.
This means it is not a recessionary blip. That is not to say that
the recession does not matter, just that it is less realistic to
imagine all of these changes reversing to recreate the conditions
of the mid-1990s. Things have changed.
What will that mean for demand in the future? Gordon Stokes’
analysis shows that, in previous generations, when you have
accessed a car later in life you use it less than your peers who
accessed it earlier. So, car later might also mean car less.
However, to understand that requires looking into why people
are travelling and why they are travelling less.
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Figure 6: weekly household expenditure by household head age
band, 2017

It is often said that people do not take up licenses or running
cars because of insurance costs. This is indeed important, but
Office for National Statistics (ONS) spending data suggests that
housing costs might be dominating the finances of under-30s.
Again, it is difficult to see this market turning around quickly: it
could be that non-transport costs are indeed dominating.
We also have population growth. Figure 7 shows expected
growth by age range. Critical questions will be:
• What do the future of pensions look like, both quantum and
distribution?
• How mobile will older travellers be: will we see healthy
ageing?
• What will the travel horizons of people be over time?
If growth is in over-65s, then does this change the investment
needs for the system?
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Figure 7: population in each age band, outline shows 2041
Over 85% of population growth forecast
by ONS is in the over-65s.
Why would this lead to the same kind of
growth profile in traffic as the period
where we had relatively higher levels of
in-migration of working age population
and where women were adopting cars
throughout the life cycle?
That will have played through in the next
20 years.

Understanding demand: social change
The speaker then turned to another neglected subject, activities
or journey purposes, shown in Figure 8.
Figure 8: average miles travelled per person per year for selected
purposes, England 2002-17

Source: NTS0403

Except for trips to school and escort education, which are stable
or marginally growing, all other trip types are in decline. This
suggests that the relationship between travelling and ability to
participate in society has changed and is continuing to change.
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Figure 9, illustrating the change in commute patterns, is from
work from Scott Le Vine and colleagues, commissioned by DfT
and released late in 2018.
Figure 9: employees, population, travel and commuting trips

There has been a downward trend in the number of commuting
trips from 7.1 to 5.7 journeys per worker per week. The average
distance per commuting trip has risen by 10% and the number
of people in work has never been higher.
Shopping is a more readily understood example, but again there
is no great understanding of the trends. Between 2002 and 2017
there has been a 15% decline in trips per capita, and an 18%
decline in distance.
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Figure 10: travel on shopping trips

Why did we not anticipate these trends?
Economics deals with trade-offs such as price, cost, quality, and
preferences, but does not have a model of change. Social change
is captured in preferences, but how these change is unspecified,
while change in other markets is in practice omitted. Units are
fossilised.
Travel is a derived demand, so why is there so little focus on the
activities responsible, including non-fuel costs, GDP or
congestion related changes?
What is our conceptual model of change over the life course and
between cohorts? If the big growth is among the over-65
population, are we sure we know what to value? Has the
desirability of car ownership really changed in younger cohorts?
For whom? How fast? And where next?
Adding in supply-side uncertainty to transport results in changes
in value of time from average values, valuing interchange
differently in Movement as a Service (MaaS). Are the first order
effects those that matter most?
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It takes attention away from wider societal uncertainty. How will
healthcare technology evolve? How will this affect the mobility
capabilities of older people, and what might this mean for
independent mobility given new technologies? What types of
employment will people have and how often will they need to
travel to access it? Will this make individual ownership more or
less attractive?
Does it matter for decision making?
Figure 11 shows the range of different outcomes modelled by DfT
in the 2018 National Road Traffic Forecasts (NRTF). The range in
2050 is wide, at 95.6 billion vehicle-miles, 33% of 2015 demand.
Does this mean that all schemes need to be feasible in all of these
different futures?
Figure 11: National Road Traffic Forecasts (NRTF)

One of the challenges of the scenarios as now set out are how to
use this diversity in informing decision-making. If we continue
with the practice of using reference case scenarios, which should
be used? Forthcoming work with Glenn Lyons shows that, in
Scenario 1, schemes might need to be robust across the full
range of outcomes indicated by all of the scenarios. However, if
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Scenario 6 were chosen as the reference case, the schemes
might need to be value for money in futures with no traffic
growth and perhaps only the lower half of the forecast fan.
Business as usual, at least for the cities, seems to be suggesting
that the need for major infrastructure investment might be
significantly inflated.
Figure 12 is taken from the 2015 Leeds Draft Development Plan.
Data has been superimposed for the future growth rate for the
Leeds all day (green) and 24-hour cordon (purple) from 1992.
Figure 12: Leeds traffic trends, 1990-2028

It shows the changes in traffic levels from 1990 to 2015, and
then what the development plan and TEMPRO forecasts suggest
will happen: a trend reversal in almost all of the data lines. The
growth rates exceed anything seen since the mid-1990s, if at all
over this time period. It is not that Leeds has not seen population
and employment growth in the period to 2015, but what would
make it possible to return to the pre-1990 trends?
The speaker has disagreed with DfT’s Transport appraisal and
strategic modelling (TASM) division over the interpretation of this
chart. However, it has been used to explain just how much
demand is being stifled in Leeds. It has been said by more than
one authority that “it is not in our interests to explore the viability
of a lower demand future, because it weakens the business case
for investments in our area”. This is a big problem.
We need to focus on where the changes to demand trends might
matter most. Transport for London’s (TfL’s) strategic plan
considers which kinds of journeys are susceptible to what sorts
of demographic change. Some parts of London are robust to
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change, given today’s travel patterns and congestion. Some
decisions are unlikely to be affected, such as whether to provide
more comfortable seats on a new train. However, long-term
strategic investment seems likely to be at risk. Not only do we
not know enough to take effective risk-allocation decisions, we
do not even know enough for shorter-run procurement such as
franchising, where there is a demand risk to be agreed.
More generally, the lack of understanding of demand shifts is
important from the perspective of designing a more user-centric
transport experience. Without good information on why people
travel, we may plan the wrong sorts of interventions or
incentives.
The demand shifts raise a number of different policy questions:
• Are less transport-intensive lifestyles possible?
• Why are people travelling less (and for which groups) and
is this a good or a bad thing?
• What kinds of behaviours are we trying to support? Are
season ticket discounts discriminatory? Should we move the
age boundaries of 16-25 and Senior Railcards? Could the
peak shrink?
• Should we be focusing housing growth on sites of declining
retail importance?
• How much of this is about being better at what we currently
do? Where does the transport profession need to open up
to other disciplines and insights?

Discussion
Peter Gordon (Editor, the Transport Economist) suggested that
in times of uncertainty we can only really consider scenarios. He
also suggested that growth in interurban rail travel may have
been despite, rather than a result of, operators’ business plans.
Dick Dunmore (Steer) suggested that change may be due to
longer holidays and an increase in foreign residents, although
perhaps not for much longer. Do models include the former
effect? Do foreign residents have the same travel characteristics?
Greg replied that there had been little research done on this.
- 19 -

Dick said that there is data on this. Transport for London has
looked at car ownership level by community.
Andrew Price (Jacobs) said that adolescence is extended
through longer education and people staying at home later. We
cannot therefore use the same age categories. Greg agreed that
we need to become smarter.
David Starkie (Case Associates) suggested that company car
taxation was a factor: the emphasis on pay constraint in the
1970s led to employees being rewarded with company cars.
Fiscal policy has changed over time. Greg said that Peter Jones
and John Polak have done some work on this. Current historically
low borrowing rates may be providing a strong stimulus to
purchasing cars, but may not continue.
Liam McGrath (Transport for London) noted that there was
much uncertainty. Are we equipped to deal with it? Is forecasting
good enough? How does transport compare with energy sector?
Greg said that we need to look at scenarios. There is evidence
that major schemes such as Crossrail are less at risk because of
the wide area they cover. Forecasts need to address the risks of
the Northern Powerhouse, which is about widening the labour
pool. East West Rail has not been not tested at all. We need
scenario planning.
Gerard Whelan (KPMG) asked if the Commission had spoken to
anyone outside the transport industry. Can we get data from the
big data crunchers? Greg replied they have not had the
discussions, but that it is a very interesting area.
Tim Elliott (independent consultant) asked if shifts in demand
matter to all of planning. It is very hard to correct underprovision, and you are unpopular if you overdesign. He agreed
that extrapolating the past is not the way forward: transport is a
derived demand. Greg replied that yes, should they be entirely
divorced. Transport is linked to total demand.
Tim Gent (Atkins) said that, in discussing peak car, many factors
will explain the model when fed back. What, for example, does
the Leeds model not consider? What of trip rates? Greg said that
trip rates lead to understanding activities better and to a
connection with external changes. How robust is the national
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travel model? It is as transparent as it could be, but if we did not
predict the changes, then something is wrong with the model.
John Segal (independent consultant) said that a key question is
who we are as individuals. A trend to later childbearing has led
to a reduction in car ownership, but this can’t go on for much
longer. We need to look at cohorts, but this should not be limited
to age groups but also include factors such as the number of
children. Not everything is uncertain. We need to go back and
double check our assumptions. John found the 95.6 billion
vehicle-mile difference by 2050 troubling. If we reduce activities
that require travel, what about other activities such as staying at
home, watching TV, or surfing the web? Greg said that time use
surveys are a decade apart and not detailed.
Adriana Moreno Pelayo (Arup) noted that the evidence is
inconclusive.
Simon Temple (retired) said that we have broken an iron law
over the last 25 years. Reduced travel demand is good from a
sustainability view, but less so if making money from investing.
It used to be the case that poor people who owned cars couldn’t
afford other modes. Now mileage per car is dropping. Why is
this? Internet retail has not affected food sales so much.
Waitrose says that customers are buying less but more often,
with people now stopping off as part of a trip chain. This may not
be separately recorded. Do we really understand why growth has
differed between modes? The recession is hitting those on lower
incomes, for whom any reduction is painful. Greg agreed about
shopping, but many large households are structured for large
shops. Internet shopping is less common for some items, such
as furniture. Much of the growth in cycling is for leisure.
Gerard Whelan (KPMG) said that wider error bars are a factor
of life and make decision-making more difficult. Greg replied
that we are good at opening out, but less so at closing down. We
may need to close down, but have to be certain that it works in
various scenarios.
Dick Dunmore commented that a counterargument was that we
tend to base the commercial decision on the central case. For
example, what if HS2 is used less than forecast but allow
unexpected growth elsewhere on the network?
- 21 -

Andrew Beck (Transport for London) said that there is a day of
the week factor: Monday and Friday are becoming part of the
weekend. Decisions may not work for all of the week. Greg
replied that demand can be shaped, for example by offering
tickets not valid on certain days of the week, or cheaper travel
on days such as Friday. This has been proposed by the rail
industry.
Report by Peter Gordon
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The many assumptions about self-driving cars:
where are we heading and who is in the driving seat?
Glenn Lyons, Mott MacDonald & Professor of Future Mobility,
University of the West of England, Bristol
Arup
27 March 2019

Introduction
Glenn Lyons was introduced as a member of “the awkward
squad”, to which he responded that his aim was to be
“constructively challenging” rather than taking up any definitive
position, either for or against what are collectively referred to as
Connected Autonomous Vehicles (CAVs). He emphasised that
CAVs represented an example of a “wicked problem”, that is one
with a wide divergence of views, paucity of evidence and
involving complex interactions. It was important for all those
involved in addressing the issue to have a rounded
understanding of the technology and its potential wide-ranging
implications.
Both governments and industry talk as if we are on the “cusp of
a revolution”. For many, self-driving cars (the focus of Glenn’s
talk) offered the prospect of addressing a number of
uncomfortable issues relating to economics, climate change,
transport integration, mobility and other issues … hence their
attraction.
Professor Lyons and his colleague, Graham Parkhurst, Professor
of Sustainable Mobility at the University of the West of England
(UWE), saw themselves as socio-technical commentators,
sharing their thoughts with interested parties in both public and
private sectors. Graham is involved in a number of UK studies
funded by the UK government relating to CAV trials, while Glenn
is involved in a number of initiatives addressing the handling of
deep uncertainty about the future. Their aim was to construct a
body of knowledge which might influence decision-making in a
climate where there were powerful stakeholders.
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Challenges and opportunities
One of the perennial challenges facing society was to satisfy
demands for more efficient, more equitable and more accessible
transport provision. However, at present there was a paucity of
evidence as to how CAVs might achieve this. In contrast, there
has been the emergence of attractive, fleet-of-foot visions
offering the prospect of a “revolution” in transport provision.
Hence the sense of urgency among business and government
that there is some sort of “global race” to achieve a potential “pot
of gold”, with a feeling that the UK “must not lose out”. So far
this has led to an emotive enthusiasm for CAVs in some quarters.
One prominent source is quoted as saying that “intelligent
mobility”, including CAVs, may be worth £900 billion to the UK
economy alone, although the provenance of this figure is unclear.
The UK government is attempting to take things forward in a
sound manner, but may be trying to square the circle of
developing an industrial strategy to put the UK in the forefront
of vehicle development and manufacture, while at the same time
offering the prospect of sustainable transport.
It is important to consider even-handedly the possible benefits
of CAVs beyond the industrial strategy. The following
observations highlight the wide divergence of assumptions which
are being made about autonomous vehicles.

System safety
Driverless vehicles provide a vision of zero (or near-zero)
accidents by removing human error, but could reinforce
sedentary lifestyles with wider detrimental health effects. Is it
better to reduce the number of accidents by introducing CAVs
before the technology is perfected (even if those cars kill a few
people) or wait until the systems are better, and have more
fatalities from conventional causes in the interim?

System efficiency
A potential benefit is seen as being able to operate the existing
highway network at greater vehicle density. However, if CAVs
operate in a continuously cruising hail-and-ride manner, vehicle
occupancy could go down, with some vehicles running around
- 24 -

completely empty. This could lead to lower people throughput on
highways and potentially more vehicle congestion, particularly in
urban areas.

Social inclusion
People who are physically and/or mentally unfit to drive, or who
do not have a licence to drive, are likely to be able to use fully
autonomous cars independently. How would their needs be
prioritised, and what would this mean for the rest of the
population? What happens if the technology cannot deliver full
autonomy but only partial autonomy: would those unable to
drive at present remain excluded?

Economic productivity
Will people in autonomous vehicles use their time constructively?
Or will it mean, for example, that people are encouraged to use
the vehicles for nights out with no prospect of penalties for drinkdriving?

Place-making
What will be the effects on the urban environment? Where will
we put the CAVs? Will they release car parking space for better
place-making, or will our towns and cities be full of continuously
circulating vehicles?

Environmental quality
Experience has shown that traffic levels are highly sensitive to
vehicle occupancy rates. If efficient use of the transport system
in terms of people movement is improved through CAVs, then
this could reduce adverse environmental effects. If efficiency
deteriorates as individuals prioritise apparent convenience, then
this could exacerbate environmental problems.

Monetary cost of mobility
Will competition drive down the costs of the vehicles and of “hailand-ride” services? Alternatively, if the technology is dominated
by only a few manufacturers and providers, will this lead to
higher charges through the extraction of monopoly rents?
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Visionary projections
Numerous assumptions, such as those referred to above,
underlie any future scenarios or visions put forward about CAVs.
One report suggests that over 95% of passenger journeys in the
USA will be made by CAVs within the foreseeable future. There
are also some eye-watering financial estimates: a report in 2017
by the RethinkX thinktank stated that, in the USA, “gains as a
result of reclaimed driving hours will boost GDP by an additional
$1 trillion by 2030”.
The assumption pathways towards future CAV scenarios are
characterised by assumptions not only about technology
readiness and adoption, and how the transport system then
performs, but also about synergies with how the rest of the world
surrounding CAVs will also have changed over time.
Figure 1: assumption pathways

The outcome depends critically on the assumptions made
between each of the steps shown. For example, we know that
micro-mobility, such as walking and cycling, are currently
increasing, while car usage by younger people is declining.
Chancellor Philip Hammond told the BBC “That is our objective,
to see fully driverless cars without a safety attendant in the car
on the roads in the UK by 2021”. Perhaps the vague “the roads”
may provide a get-out if needed?
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Public acceptance of CAVs
Glenn reminded his audience of a rather different event, when
he recalled the death, on 18 March 2018, of Elaine Herzberg, who
became the first pedestrian killed by a self-driving car while in
self-driving mode.
At present most people do not have a clear appreciation of what
CAVs have to offer. This raises three issues about overall public
acceptance:
• Do they want them?
• Will they want them?
• How to make them want them?
The first two questions convey a sense of seeking to understand
consumer demand for CAVs. The third shifts to seeking to
influence consumer demand for CAVs.
The reactions may not just represent a Luddite public backlash
against automation. There is also the question of whether
motorists will accept greater control over their actions. As John
Urry commented in 2013, “just the pleasures of driving, of
finding your way, and, especially for male drivers, [] driving too
fast and aggressively” are very real for some people.
While it was possible to model scenarios for technical variables
such as vehicle headways and occupancy rates, these involved
second guessing people’s behaviour. Similarly, there was little
evidence of public willingness to accept radical redesign of local
environments to suit large numbers of driverless cars, whether
to provide additional parking or to accommodate continually
circulating hail-and-ride vehicles. One had to beware of the law
of unintended consequences. There were two important
questions when thinking about the key issues:
• Synergies: what interdependencies are assumed or being
taken for granted?
• Context: how will the world itself change beyond CAV
transition?
For example, we are currently gradually transitioning towards
fully or partially electrically-propelled vehicles. How will this

- 27 -

affect, or be affected by, a transition to CAVs? What will be the
positive and negative feedbacks between the two transitions?
Currently people are prepared to accept shared space and
provision on public transport. Will they then accept vehicle
sharing, whether synchronous by sharing small vehicles with
someone they have never met, or asynchronous by calling up
vehicles only when they need them? This raises further questions
about what types of CAVs will make up the vehicle fleet and how
we will ensure acceptable behaviour in shared vehicles. Will
sharing in either form upscale to become large businesses? Who,
if anyone, will be driving this situation forward?
At this stage it is worth remembering that other forms of sharing,
such as car clubs or ride-sharing apps, are still minor influences
on car usage.

Summary
Each assumption about CAVs can be likened to a single card in a
house of cards. The lower and more fundamental the
assumption, the more likely it is that the house of cards will come
tumbling down if that assumption is wrong.
Optimism and confirmation biases risk plaguing both
protagonists and opponents of future visions of a world of CAVs.
So far believers and sceptics have held separate dialogues
influenced by these unconscious biases. How can we now replace
this with a more focused approach for the benefit of local and
national governments in formulating policy?
An opportunity is required for people with differing views, be they
opponents, evangelists, agnostics or pragmatists, to come
together in an open-minded, listening and sharing context, to
provide a vision which is greater than the sum of the various
parts.
As a contribution to this approach, Mott MacDonald published a
report in January 2019 on “Planning for connected autonomous
vehicles”. It was based on crowd-sourced thinking aimed at
constructively addressing the issues which should matter to
public authorities. It specifically omitted pictures of the CAVs
currently on offer or under development. The 130KB report can
be downloaded at http://www.mottm.ac/ZKfe50kgGpb.
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As mentioned at the outset, policy makers face a “wicked
problem” in addressing the prospect of CAV futures. There is
much need for open minds, collaborative thinking and
responsible innovation.

Discussion
Tim Elliot (independent consultant) asked whether Glenn could
give a more precise definition of Connected Autonomous
Vehicles. Glenn explained that the term covered a wide range of
different technologies and vehicle types. He acknowledged that
his use of the shorthand “CAV” did not mean that he had focused
upon the “connected” part, which may or may not be an
accompaniment to autonomous vehicles, given cybersecurity
and system vulnerability risks.
Peter Gordon (Editor, The Transport Economist) raised a
number of points. He felt that public opinion did not regard CAVs
as sufficiently safe at present, but pursuing absolute safety was
not practicable. He feared that the technology might result in
increased congestion in cities. He questioned whether the various
benefits claimed for CAVs were additive: could any reliance be
placed on the figures quoted in the presentation? Glenn felt that
even indicative figures could be helpful. When considering safety,
the reference point had to be the current level of accidents,
especially those causing injury or fatalities. CAVs raised an
interesting legal point since, at present, a person can be
prosecuted for the mishap, but how would one take action
against a system or technology?
A member of the audience from Jacobs considered that mixing
manually-driven vehicles with CAVs might be problematic. Glenn
agreed. History showed that the evolution of the motor age had
involved the coevolution of vehicle technology, infrastructure and
consumer demand. Rapid development and introduction of CAVs
represented a much more dramatic change of questionable
plausibility. He pointed out that some vehicles already have
various forms of lane and headway control, so mixed
technologies already existed. Questions remain over whether
CAV use would require segregation of infrastructure.
David Starkie (Case Associates), elaborating on the last point,
wondered whether CAVs were less a dramatic shift and more of
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an evolution from current technologies of cruise control,
headway management and lane discipline. Glenn responded that
very few vehicles currently had all these features, and even
fewer drivers actually used them when they were available.
Tom Worsley (ITS, Leeds) felt that, as so often, the benefits
were likely to arise from the interaction between people and the
technology.
Andrew Evans (Imperial College) asked whether the speaker
foresaw a gradual rollout of the technology everywhere, or a
more dramatic cutover in certain areas or on designated roads.
In the latter case, might governments mandate specific cutover
dates? Glenn noted that he could imagine Uber’s investment in
automating ride hailing leading to a point where it might
introduce fleets of such vehicles into selected areas. Meanwhile,
Volvo has focused on developing Level 4 CAVs (where a steering
wheel still exists, and the driver has the option to switch to fully
autonomous mode when road conditions allow. This suggests
more of a trickle-down of autonomy into the car fleet.
Andrew Price (Jacobs) referred to the recent announcement
from the EU about making automatic speed limiters compulsory
on all new vehicles. Was this part of the same process towards
CAVs? Glenn explained that there were many plausible scenarios
for routes towards fully autonomous vehicles.
David Metz (UCL) considered that CAVs represented enormous
uncertainty for the development of transport policy.
Governments in general appeared to be motivated primarily by
industrial policy; however, for the UK this seemed to be too little,
too late. Was it not better for the UK to be in the forefront of
development of electric vehicles, which offered greater gains
more quickly, and to be a follower in the riskier area of CAVs?
Glenn did not disagree with these thoughts. It would be a
regrettable policy development if “smart” became more
important than “sustainable” as a goal. Was a vision of CAVs
offering both smart and sustainable too good to be true?
Bobby Sharpe (Jacobs) raised some psychological issues
associated with CAVs. How would the natural human “blame
concept” for accidents work against system failures, rather than
individuals? How would other road users interact with such
vehicles? Might pedestrians come to assume that CAVs would
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always give way? Glenn was reminded of Isaac Asimov’s “Three
Laws of Robotics”, particularly the First Law that “A robot may
not injure a human being or, through inaction, allow a human
being to come to harm”.
Tom Worsley noted that the majority of funding and effort was
directed towards the positive aspects of CAVs. How might one
redress this balance, with more money and effort going towards
challenging the technology and the vision? Glenn felt the
situation was beginning to change. While the drive towards
securing a CAV future has been centre stage, waiting in the wings
have been more cautious and counterviews about whether, why,
how and with what consequences we are moving to a CAV future.
Helen Bowkett (Arcadis) asked how the Chancellor’s apparent
enthusiasm for CAVs might affect decisions about investment in
other modes, such as railways. Glenn pointed out the difference
between railway investment, which tended to be in large periodic
chunks, compared with the gradual investment in CAVs which
could be spread over a long period.
Andrew Price expressed the opinion that, since people appear
to like owning and driving cars, the motor industry might be
“shooting itself in the foot” by developing self-driving vehicles.
Part of their consumers’ identity was being removed. Glenn
wondered whether the motor industry was approaching the
equivalent of a “Kodak moment” when its basic technology
changed fundamentally. There had already been a substantial
change in the number of young people getting driving licences,
with a large part of this demographic preferring to rely on shared
mobility services such as public transport and Uber.
Tim Elliott noted that Uber relied exclusively on owner-drivers.
Had they faced up to the capital requirements of owning a large
fleet of self-driving cabs? Glenn pointed out that various forms
of venture capital organisations were keen to be involved in
CAVs. Raising finance did not seem to be a problem in this field.
Report by Gregory Marchant
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