INSIGHT: SCENARIO PLANNING

How scenario planning
embraces uncertainty
in transport planning
The past offers an unreliable guide to the future in transport,
where new technologies, environmental pressures and
changes in demand have the potential to blow the best
laid plans off course, reports Jonathan Manning

T

he practice of gazing into the
rear view mirror to determine
the future direction of travel
policy is facing fundamental
challenges from some of the UK’s leading
transport planners.
In an era of disruptive change, both in
transport and wider society, experts are
increasingly adopting scenario planning
techniques to assess different potential
futures and engage communities in alternative visions of transport decades ahead.
Advocated by the Government Office
of Science, scenario planning explores
possible and preferable futures, typically
by identifying areas of uncertainty and
underlying drivers.
The objective is to deliver policies that
are more resilient in the face of a variety
of uncertainties.
Armed with a clear vision of the most
desirable future, planners can wrestle
with the ‘what if’ questions, testing current strategies and potential interventions
against trends that develop at different
paces and intensities.
The arrival of autonomous vehicles
provides a prime example of how a longanticipated development might be posi-

tive or negative, or both, dependent on the
ultimate vision of transport planners.
On the plus side, autonomous vehicles
could dramatically reduce road traffic
accidents (helping planners achieve their
goals of safer travel), cut traffic volumes
and increase road capacity as fewer vehicles will be required. They will also provide travel solutions to people who can’t
access transport today.
Alternatively, self-driving cars could
compete with public transport, luring
passengers away from trams, tube, trains
and buses, increasing traffic volumes.
There’s no crystal ball to reveal how
trends will advance, but it is possible to
take a view on which developments would
blow transport ambitions off course, and
which might accelerate progress towards
the stated objective.
“We suggest future demand policy
should be led by asking ‘What sort of
places do we want to live in and what sorts
of actions need to be taken to bring that
about?’,” says the Commission on Travel
Demand in its report All Change.
“The solutions will be quite different in
different places, but the question seems
equally important everywhere.”
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ACCEPTING A WIDE 		
RANGE OF POSSIBILITIES

Naturally, transport scenarios range widely
dependent on the criteria that lie behind
them and the level at which they apply,
whether national, regional, city or citizen.
Plausibility can help scenarios capture
the attention of both policymakers and the
public but, importantly, for scenario planning to work, no potential outcome should
take precedence over another for being
more likely.
“The current practice of operating with a
‘core’ or ‘preferred’ scenario is not defensible,” says the Commission on Travel
Demand. “With this comes a disproportionate depth of analysis and focus on the
benefit-cost ratio of a scheme under one
imagined future. A more pluralistic and feasible set of futures should be developed. It
should be established that schemes make
sense in a broader range of futures than is
currently the case.”
In effect, policies and investment decisions should be tested against a wide range
of potential scenarios to sift out vulnerable
ideas from the more resilient and robust.
Glenn Lyons, Mott MacDonald professor
of future mobility at UWE Bristol, is one of
the ‘godfathers’ of transport scenario planning, having worked in the field for the past
20 years. He sees scenario planning gaining
momentum as planners and policymakers
grapple with how to handle mounting levels
of uncertainty.
“Instead of reactive policymaking that is
vulnerable to policy failure due to unanticipated change (predict and provide), we need
proactive policymaking that helps guard
against policy failure through adaptability to
unanticipated change (decide and provide),”
he says.
Lyons accepts that this puts decisionmakers in the uncomfortable position of
having to judge the full extent of uncertainty
as well as distinguish between subjective opinions of probable (likely to happen),
plausible (could happen) and possible
(might happen) futures.
But, making decisions on the basis of
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a clear, well-defined future is seriously
flawed.
Where traditional decision-making has
aimed to close down, or even conceal,
uncertainty by focusing on a most likely
future, scenario planning embraces this
uncertainty by exploring how different
developments could impact the direction of
travel towards the ultimate ambition.
“If you have what one might call shallow,
limited uncertainty about the future, then
other techniques become or remain appropriate,” says Lyons.
“If you have confidence that the causeand-effect relationships you have been
observing in the past and incorporated into
your modelling approaches hold true going
forwards, then those modelling approaches
remain fit for purpose.
“But if, as one moves into deeper uncertainty, there is less confidence in how things
are changing over time, then notions of
forecasting in the traditional sense seem
less relevant.”
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TRANSPORT FACES A
REGIME TRANSITION

Lyons denies that the UK is on the cusp of
a transport revolution, preferring instead to
see a 20-year period of ‘regime transition’
that started with the millennium.
From about 2000, economic growth has
not been mirrored by traffic growth, for the
first time in history. This uncoupling hints
at the combinations of technological and
behavioural change that are fuelling uncertainties as the motor age merges with the
digital age.
“Traditionally, there would be the notion
of a ‘do nothing’ scenario, which you would
compare with ‘do something’ to work out
the benefits and costs of your investment,”
he says.
“Scenario planning is saying there is more
than one ‘do nothing’ approach – there are
a number of future states, which create a
context for our vision or our strategy, and
the decisions we are making. So, how can
we ensure that our investments or policy
decisions are resilient to the uncertainty
that surrounds us?” asks Lyons.
The answer: Expecting the unexpected
makes for resilient decision-making.
This approach may leave politicians in the
awkward position of wishing to exude confidence in decisions built upon acknowledged
uncertainties, but the alternative is to base
policies on what happened in the past, which
leaves them exposed to unanticipated developments and subsequent failure.
The transitions from sail to steam, or
horse to car, all show how paradigm shifts
in transport can lead to fundamentally dif-
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ferent futures. With transport infrastructure
investment being a multi-year, multi-million pound process, no one wants to be left
holding the credit notes for digging a canal
while a train whistles past.

STRESS-TESTING SCENARIOS

Built on the need to anticipate change,
scenario planning still leaves transport
planners with the difficult decision of
whether it is better to pursue a policy that
performs moderately well across a wide
range of different scenarios, or to adopt
an alternative that has the potential to
be game-changing in some futures, but
ineffective or counter-productive in others.
Some scenarios may resemble science
fiction, but it is important to remember that
they are not fairy tales.
Once planners have established the critical drivers of change – such as the electrification of the vehicle fleet, the growth of the
economy, population change and technological developments – figures can be introduced to the drivers of change to stress-test
a range of impacts in the scenarios.
Assessing demand for road space, for
instance, can rely on data that, for example,
shows a 20% fall in the number of commuter trips per person per week since the
1990s or a rise in the number of licence
holders in the UK, with young women driving the trend.
Scenario planning will then explore
whether these trends will continue, speed
up or reverse.
We are, by nature, more narrow-minded
than we think, says Lyons, who views the
current focus on connected, autonomous,
shared and electric (CASE) vehicles as

an example of this.
“There is this strange fixation with intelligent or smart mobility, or even future
mobility, which is the term I prefer. It’s as
if CASE catches in four neat boxes what
the future is going to consist of and we just
have to try to understand each of those four.
Some of these didn’t exist 10 years ago, so
how can we imagine 20 or 30 years into the
future when other disruptive forces may
come into play?” he asks.
Unfortunately for transport experts, the
idea of a single scenario planning blueprint
is elusive, given the uncertainties facing
different sectors of the transport world,
from national to regional, city to village.
Nevertheless, certain trends do repeatedly
appear in different scenarios as being both
influential and uncertain.
These were encapsulated at the start
of this year in the Government Office for
Science Future of Mobility report, which
outlines four scenarios (see panel page 14).
For Lyons, the question is whether four
scenarios are sufficient. He suggests they
are a helpful starting point to begin the
process of scenario planning, but then the
question of proportionality enters the mix.
Infrastructure decisions with hundreds of
millions of pounds attached deserve scenarios tightly tailored to the specific project.
“What one does see over time is that
scenario planning exercises do return to
common themes and common drivers of
change, and that’s not surprising,” says
Lyons. “So, for instance, are you going to
have a free-market-led future or more
government intervention and a nanny state
– in some ways that reflects the oscillation
we see in politics all around the world.”

Developing this theme, Elliot Shaw,
executive director strategy and planning,
Highways England, says the network operator required more specific scenarios than
those projected by the Office for Science,
even if the drivers of uncertainty overlap.
“Our scenarios are more focused on the
roads and on us as an operator,” Shaw
says. “At least three of our scenarios surround new vehicle technology and how that
changes – I would be surprised if we didn’t
see Level 4 autonomous vehicles by mid2020s. We also have a big trend around the
environment and how it will impact on roads
and how people travel.”

TRANSPORT SCOTLAND’S
20-YEAR VISION

North of the border, Transport Scotland’s
scenarios predated those of the Office
for Science, but also included a ‘do nothing’ option, amid eight plausible futures,
twice the number outlined in the Future of
Mobility.
The development team for the new
National Transport Strategy was tasked
with setting out a clear vision “for the kind
of transport system we want, for the whole
of Scotland over the next 20 years or so, and
how we plan to get there”, says Stephen
Cragg – senior transport planner, strategic
transport planning, Transport Strategy and
Analysis Directorate, Transport Scotland.
Importantly, the objective was not to
forecast the demand for travel, but instead
to establish a ‘preferred future’, eventually
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they painted were not coherent.
A future with high fuel prices, for example, is unlikely to encourage people to drive
more miles.
Eventually, Transport Scotland selected
the listed scenarios and devised narratives
to describe each of them.
“We wanted to paint a picture for people of
what the future might look like if we don’t do
anything,” says Cragg.
“So, if we were to see a scenario where a
large increase in the number of petrol and
diesel cars was emerging, how would we
get to the future that we want?
“We can’t bury our heads in the sand and
just hope for the best. We have to work out
how we are going to get to our vision.
“We have to develop a strategy that is flexible and nimble, with annual monitoring of
what is happening, and then we may have
to implement a policy harder and faster, or
not at all. For example, if e-bikes become
popular, we may not need to persuade people to take up cycling. But if we want people
to take up cycling, we might need a policy to
encourage cycle ownership.”

THE IMPORTANCE OF NARRATIVES

At a regional level, England’s Economic
Heartland (EEH), which extends from
Swindon through Oxford and Milton
Keynes to Cambridge, and between
Northamptonshire and Hertfordshire, is
creating narratives to accompany its scenario plans to engage its constituent communities in a framework for the future.
Tasked with delivering transformational
growth across the region, “it has always
been clear that this will not be business as
usual”, says Martin Tugwell, programme
director, EEH. “The question is, what is the
future we want and how are we going to
get there?”
EEH has set out its vision for
transport across the region
as, “connecting people and
places with opportunities
and services”. It will publish four initial scenarios to
illustrate its objective.
“One is a typical high
street, one is a business
park, one is a rural community and the other is
an edge-of -town housing
development, reflecting four
situations to which people can
relate,” says Tugwell.
“All of this is about encouraging a
conversation with people about where

they want us to be in 2050. We need to build
some plausible scenarios for the future.”
But, playing devil’s advocate, do people
really know the future they want? As Henry
Ford is once supposed to have said: “If I’d
asked people what they wanted, they’d have
asked for a faster horse.”
Tugwell disagrees. “It’s about recognising
that people’s choices are a lot more varied
and sophisticated and recognising that,
increasingly, people are looking to have
access to services and ways of travelling
without necessarily owning them,” he says.
Concentrating on qualitative rather than
quantitative feedback, Tugwell hopes that
EEH’s scenarios will act as a catalyst for
communities to push for an even more
ambitious future. The first draft scenarios will be superseded by more detailed
ones that reflect community feedback.
These futures will be twinned with a policy
scenario model, which will explore plans,
investigate the scale and distribution of
growth, and consider a variety of combinations when painting different scenarios for
future travel.
“Personally, I think we will move away
from a transport strategy that says we will
use this policy for this and that policy for
that. It will increasingly look like a document
which sets out a vision for the future, which
sets out some principles that will guide us
in that direction, and will then set out some
challenges we need to solve,” says Tugwell.
Other regional bodies are following suit,
he adds. “All sub-national transport bodies are exploring the potential of scenario
planning. It’s an area where we want to start

It’s about recognising people’s choices
are a lot more varied and sophisticated
and recognising that, increasingly,
people looking to have access to
services and ways of travelling
without necessarily owning them
Martin Tugwell, programme
director, EEH
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Plot different scenarios on a Venn-style grid of
interlocking circles and it’s fascinating to see the overlap.
Covering different interests and responsibilities,
whether to global shareholders’ national populations,
businesses or local residents, the scenarios naturally
vary in their focus, but the uncertainties they attempt to
address reveal common drivers of change.
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FUTURE OF MOBILITY SCENARIOS
The four futures for 2040 outlined in the Government
Office of Science Future of Mobility report, arguably set
the planning agenda for the UK. They create future
narratives that are both plausible and at odds with each
other, giving decision-makers and planners imagined
circumstances against which to stress-test policies:
n Individual freedoms – members of the public become
much more protective about sharing their personal
data, effectively hamstringing the development of
smart mobility solutions and autonomous vehicles,
and boosting the use of non-data-driven technologies
such as road and rail. Private electric vehicles account
for a greater share of journeys, increasing congestion.
n Greener communities – the public prioritises the
environmental and social aspects of mobility over
individual choice and new technology. This sees
Mobility as a Service solutions succeed in major cities,
walking and cycling increase rapidπly, and private car
ownership declines in a sustainable transport system.
n Technology unleashed – deregulation allows the
private sector to implement hi-tech transport
solutions, with autonomous vehicles eventually
accounting for the lion’s share of passenger miles,
cannibalising healthier modes such as walking
and cycling, increasing congestion, and causing the
decline of shared public transport as market forces
dominate.
n Trends unmodified – a laissez-faire approach sees
the Government fail to back promising technologies,
leading to a slow uptake of autonomous vehicles,
diesel trains continuing to dominate, and a two-tier
transport system emerging where smart, shared
transport modes satisfy cities, but leave suburbs and
rural households dependent on car ownership.

HIGHWAYS ENGLAND SCENARIOS
Adopting an understandably narrower focus,
Highways England used demand, infrastructure
and connected and autonomous vehicle
technology as its key themes to outline four
scenarios in Connecting the Country.
Two explore an increase in demand on the
Strategic Road Network (SRN), two investigate a
fall in demand. Given its place in the chain, Highways
England envisaged scenarios where the state plays a
major role, with policies to curb private vehicle use and
cut congestion, and an alternative free market where,
left to its own devices, the public maintains its appetite

for private cars, pushing up traffic volumes:
n Boom and build – a thriving economy,
growing population and cheap fuel
bring increased road use. Autonomous
vehicles increase rapidly in number,
but are privately owned, creating high
levels of demand on the SRN, with
infrastructure investment to match. This
outcome is similar to the Government’s
Technology Unleashed scenario.
n Two-tier free market – a mixed economy
sees geographical hotspots in demand
for the SRN, while other areas decline,
so infrastructure investment is limited to
specific sections of the network. The high
price of autonomous vehicles restricts
them to the wealthy, while expensive fuel
pushes the poor towards mobility and
car-sharing solutions.
n Sharing society – the economy and
population enjoy medium growth,
increasing miles travelled. However,
Mobility as a Service becomes
mandatory, with widespread uptake
of autonomous vehicles and a modal
shift that includes hyperloop. Overall,
sustainability is a key element of a high
quality of life, and even cheap fuel has a
high renewable content.
n Diminished prosperity – an economic
slowdown and slow population growth
sees demand on the SRN either plateau
or diminish. Bus travel starts to dominate,
while car and communications technology
develop incrementally. Advances in SRN
infrastructure are minimal.

BP SCENARIOS
As a private, rather than political,
enterprise, BP avoided predictions of what
it “would like to happen” when it outlined
a series of scenarios that explored the
challenge of satisfying worldwide energy

sharing our experiences and our thoughts;
scenario planning is going to be something
that becomes mainstream.”

TESTS PERFORMED BY INDIVIDUAL
TRANSPORT AUTHORITIES
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demand in the face of international efforts to
create a lower-carbon transport sector.
Each of the scenarios in the BP Energy Outlook:
2019 report sharesπ common features, such as
ongoing economic growth and a shift towards a
lower-carbon fuel mix.
But, they vary in terms of policy, enhanced
vehicle efficiency, electrification, shared mobility
and behavioural assumptions, as well as in the
pace of development.
The scenarios overlap with some of the futures
explored by the Office of Science and Highways
England, but BP also considered a scenario
where oil-based fuels continue to dominate:
n Energy efficiency – in this evolving transition,
rapid improvements in the efficiency of
internal combustion engines (ICEs) offset a
doubling of demand for transport services,
so energy consumption rises by just 20%. The
rate of growth in demand from road transport
slows significantly, but efficiency gains in
aviation and marine use are more limited.
n Oil rules – despite rising use of natural gas,
electricity and biofuels, oil continues to
dominate the transport sector, declining to
an 84% market share in 2040 from 94% today.
Marine and aviation drive the surge in demand
for oil, rather than road transport. Electricity
makes inroads into cars and light trucks, while
HGVs switch to natural gas.
n Electricity surge – cars, light commercial
vehicles and buses switch rapidly to battery
power, accounting for 15% of the global
car fleet by 2040 and 12% of LCVs. Shared,
autonomous vehicles also grow in popularity,
to the point where 25% of passenger travel is
electric-powered by 2040. Globally, however,
rising prosperity causes a shift from shared
public transport to private vehicles, increasing
congestion.
n Triple-whammy – increasing efficiency,
alternative fuels and shared mobility all
support a lower-carbon transport sector.
Tighter standards on vehicle efficiency
improve ICEs by 55%, while ICE bans and car
scrappage schemes boost EV sales, especially
from 2040. Shared mobility services shift
passengers from buses to electric minibuses.

The practice of scenario planning is not
confined to national or regional transport
authorities. Individual ones are also using it
to stress-test their own localised plans.
Highways England used scenario planning to help identify the trends which will
shape the Strategic Road Network (SRN),
and influence the network operator’s planning and strategic thinking for the next 30
years (see panel left).
“We were looking at the pace of change
in technology being the most important
uncertainty, particularly with regard to connected and autonomous vehicles,” says
Elliot Shaw, executive director strategy and
planning, Highways England.
“Do you believe the vehicle manufacturers
who say these are just around the corner,
and in 2025 we will have level 4 autonomy
(effectively, cars that can self-drive on the
motorway), or do you agree with others who
say will it take a long time for these vehicles
to arrive?
“There is a disparity of views between radical change in the early 2020s or a 20-30 year
transition through the 2030s and 2040s.”
How vehicles interact with each other and
with the road infrastructure is central to
the investments to be made by Highways
England. It is also contending with the fact
that the electrification of the UK’s vehicle
fleet may reverse a trend that has traditionally seen road travel as bad for the environment when compared with rail.
“Some historic presumptions about what
is environmentally good or bad will be more
blurred – and that’s healthy,” says Shaw.
“We should be talking about the right
mode for the right journey. Even if you
have fully decarbonised road transport,
you will still probably want most people
moving around cities in public transport.
Electrification will enable us to have a less
intense debate about the right mode for
each journey.”
Given the infinite number of potential outcomes, scenario planning has exposed the
flaws inherent in basing decisions on any
one possible situation, to the point where
Highways England now expects its view of
the SRN to evolve – an important acceptance given that major road infrastructure
initiatives can take years to implement.
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