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“Never make predictions, especially 
about the future.” This familiar warning 
has been ascribed to many different 
people, but it has not deterred the many 
generations of writers and film-makers, 
from Jules Verne through to George 
Orwell, Arthur C Clarke and Margaret 
Atwood, who have captivated audiences 
with spellbinding visions of future 
societies and how they might evolve.

Yet, compelling though those highly 

detailed visions are, they represent at 
best the imagination of one individual 
or a single team; they may contain 
penetrating insights, intriguing concepts 
and timely warnings, but at the end 
of the day these are works of fiction 
and a very personal take on the future. 
In the real world, with pressing social 
and environmental issues and major 
investment decisions to be taken, such 
fanciful predictions have little place and 

a broader and more robust approach to 
preparing for the future is required.

Accepting that no one can reliably predict 
the future, it is nevertheless perfectly 
possible to anticipate – and thus prepare 
for – a range of plausible alternative future 
outcomes, several decades ahead. This 
is especially important at times of rapid 
technological and political change, like now. 
The outlook is highly confusing and all types 
of business, from large manufacturers to 

Volatile governments, erratic leaders, patchy legislation, capricious 
consumers and a climate balanced on a knife edge: the world is becoming 
increasingly unpredictable. Making sense of a seemingly chaotic future 
is a daunting task for businesses and governments but, as Tony Lewin 
discovers, Ricardo Strategic Consulting has developed a set of planning tools 
to help organizations prepare themselves for a wide range of future worlds, 
whether in 2030, 2050, or even further ahead
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government departments, are seeking 
guidance in how to plan their strategic 
future investments.

New dimensions to  
futures research
Ricardo is among the leading international 
consultancies to have developed a 

suite of tools to help clients address the 
uncertainties of the future. In the case of 
Ricardo’s Technology Strategy team, this is 
underpinned by deep technical knowledge 
and many decades of experience in 
generating technology roadmaps 
extending decades into the future.

Yet in order to capture the influence 

of the many complex extra forces now 
affecting every aspect of industry and 
society, the new approach is much broader 
and goes much further than the familiar 
technology roadmaps. Horizon Scanning 
continuously monitors scientific, political 
and social developments around the 
world in order to flag up incipient trends 

Name Example Description Example Axis Extremes

Axis 1 ‘Competition’ Competitors’ product development 
trajectories; consumer preferences

Intense: Intense competition, eager and 
enthusiastic consumers

Cautious: Cautious and suspicious 
consumers; patchy product 
development

Axis 2 ‘Building Blocks’ Improvements in energy, enabling 
technologies, infrastructure

Pervasive: Joined-up thinking; 
significant infrastructure and 
technological progress

Nebulous: Infrastructure progress 
inconsistent across nations; lags in 
deployment of new approaches

Axis 3 ‘Governance’ Power and reach of governments 
(environmental legislation and taxation)

Connected: Legislation keeps pace with 
technology development; government 
‘hands on’ 

Constrained: Global political 
developments delay effective legislation. 
Governments ‘hands off’

Option Axis 1 Axis 2 Axis 3

1 Cautious Pervasive Connected

2 Cautious Pervasive Constrained

3 Cautious Nebulous Connected

4 “STATIC” Cautious Nebulous Constrained

5 “UNITY” Intense Pervasive Connected

6 Intense Pervasive Constrained

7 Intense Nebulous Connected

8 “UNTAMED” Intense Nebulous Constrained

“STATIC”
“Some political and 

financial instability. New 
banking & cybersecurity 
crises. Post-truth culture 
& climate apathy. Energy 
security issues; solar & 

renewables important but 
progress constrained by 
energy storage issues. 

Delays in the rollout of new 
emissions standards….”

“UNITY”
“Improving economic 
and political stability. 

Governments implement 
clear energy policies: 
renewable electricity 
generation, energy 

storage, smart grids, 
charging. Progress toward 
legislation for the control 

of vehicle lifecycle and 
well-to-wheel GHG…”

“UNTAMED”
“Improving global 

economic conditions, 
but decreasing 

government influence 
and international 

consensus. Successful 
private renewable energy 

projects; disruptive 
mobility models. 

Competitive, rapidly-
changing business 

environment…”

Autonomy

City ICE Bans

Popularity of car sharing

New Business Models

Battery Breakthrough?

How the scenario planning process 
works: a matrix (below) ranking 
perceived influences from certain to 
uncertain, and from low-impact to 

high-impact, helps distinguish critical 
uncertainties from secondary forces.
The scenario matrix (bottom) 
looks at extremes of each of these 

uncertainties to establish a range of 
possible future worlds and describe the 
likely conditions and consequences for 
company strategy
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HIGH-IMPACT 
LOW-UNCERTAINTY 

FORCES

SECONDARY 
ELEMENTSDemographic Shifts

Competition from Chinese players 

Direction of globalization

US President in 2030

Trade Agreements

Status of EU

Internet Security

Economic Growth

Automation

Co-creation

Consumer wallet share

Consumer interest in cars

New Mobility Brands

Availability of key materials

Level of Protectionism

A.I.

Price of Oil & Gas

Emissions Legislation

Competition from Korean players

Capability of ICEs EV
Improvements

Connectivity

Urbanisation
Materials Tech

Air 
Q uality

LEZ s

Computing Power

Decreasing C02 Targets

Perceived outcome by 2030CERTAIN UNCERTAIN
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or shifts; Opportunity Workshops help 
customers to focus their goals in the 
context of a longer-term future, and 
Scenario Planning distils this vast array 
of information into a handful of feasible 
future outcomes representing different 
combinations of influences.

This, says Carl Telford, chief engineer 
in the Technology Strategy team, allows 
engineers and decision makers to apply 
a proper structure to futures research – 
something which is especially important 
in sectors where long-term planning and 
investment are required. “Energy sector 
companies are the perfect example of 
organizations who can benefit from 
long range scenario planning, because 
of the large infrastructure investments 
involved,” says Telford, who worked for 
15 years in futures research consultancy 
prior to joining Ricardo in 2015. “The 
[UK] National Grid, for instance, has 
just spent three years developing its 
scenarios for 2050 and automakers and 
chemical and materials companies are 
also becoming involved.” 

Current Ricardo futures research 
clients include fuel and lubricant 
companies, carmakers, and governmental 
organizations. Yet, according to Angela 
Johnson, head of Technology Strategy, 
that list is set to expand significantly as 
unexpected events such as Brexit, the 
Trump election win and the diesel scandal 
challenge conventional thinking on forward 
planning and prompt companies to adopt a 
more holistic approach.

The age of certainty is over
The future cannot be calculated as a 
simple extrapolation of past trends or 
cycles. There are now too many disruptive 
forces at work, preventing straightforward 
analysis; legislation is often out of step 
with technology, and random political 
events are thrown in for good measure. 

Classically, it has been large-scale 
infrastructural investments such as power 
stations that have drawn most heavily on 
techniques such as scenario planning. But 
now, says Angela Johnson, a mechanical 
engineer who has been with Ricardo since 
1999, the automotive sector is becoming 
much more interested in innovative 

methods: “There are so many changes 
going on in the external environment, so 
many questions around electrification and 
automation. There are multiple technology 
options, and automakers want to ensure 
that the option they select as their main 
solution is going to be robust for the future, 
whatever the scenario might be.”

The beauty of the Scenario Planning 
approach, however, is that it goes well 
beyond engineering to integrate inputs 
that Telford describes as PEST – political, 
economic, social and technical. In this way, 
pictures of possible alternative future 
worlds can be built up, against which 
potential engineering solutions can be 
matched and adapted. And, as both Telford 
and Johnson point out, many engineers like 
structure and can respond well if the basic 
conditions are clearly mapped out.

How the planning  
process works
The foundation for Ricardo’s futures 
research is provided by constant horizon 
scanning work. This, in the words of 

Johnson, is all about identifying different 
activities and changes that are taking 
place in the world. “We then cluster them 
and decide whether, when taken together, 
all of these things point in a specific 
direction. We’re looking for early signals 
of change in the external environment, 
evidence that something is happening.” 
This 360-degree scanning process helps 
build up a picture of the forces that could 
be shaping the world in the future, though 
the precise weighting given to each of 
these forces will have a big influence on 
the eventual visions that are generated. At 
this stage the pictures are strictly neutral, 
simply a snapshot of a future world 
arising from the influences being tracked. 
Later, looking through the client’s lens – 
see below – some factors can be given 
greater prominence and others pushed 
further into the background; it is these 
adjustments that generate three or four 
contrasting outcomes (the Scenarios).
Johnson and Telford cite the example of a 
set of ‘neutral’ 2030 scenarios developed 
for the purpose of illustration. Many 

Vivid written 
descriptions of 
possible future 
scenarios, along 
with graphic 
illustrations (above] 
help companies and 
their strategists 
prepare for a variety of 
contrasting outcomes

Looking into the future: what’s on offer

Benchmarking, profiling, 
market research 0-5 years ahead Current situation, limited scope for change

Technology, industry and 
strategic roadmapping 0-15 years Known technologies and high-certainty external factors

Horizon scanning 5-20+ years
Captures external events and influences, discerns trends, gives early 
warning of change

Scenario planning 10-30+years
Weighs up external influences, technologies and wild-card factors to 
generate plausible alternative scenarios for the future

“Companies want to ensure that the 
technology option they select as their main 
solution is going to be robust for the future, 
whatever the scenario might be” Angela 
Johnson, head of Technology Strategy
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dozens of factors, spanning everything 
from taxation to politics, and from battery 
technology to consumer behaviour and 
artificial intelligence, are placed in a matrix 
according to their likelihood and their 
impact. Each factor is then classified 
under one of three headings, in this 
instance competitive landscape, energy, 
and government. Mixing and matching 
these very unpredictable variables, or 
axes of uncertainty, is what creates the 
spectrum of alternative outcomes.
Pushing each of these three axes to 
its extremes – for instance joined-up 
governments with tight legislation versus 
divided politics with delayed legislation – 
gives a set of eight contrasting scenarios. 
From these it is possible to select the 
three or four that provide contrasting, 
plausible outcomes. For example, one 
outcome may be the following scenarios: 
‘Static’, where legislation is unresponsive, 
technical development sluggish and the 
economy struggling, and ‘Unity’, where 
well-organized governments encourage 
technical progress and infrastructure 

development through legislation and 
everyone is happy. ‘Untamed’, finally, 
characterizes the free-for-all of 
unregulated competition with few rules but 
high risks and high rewards. 

It is the vividness of these alternative 
worlds that helps client companies shape 
their strategies and their products to suit 
the different future contexts.

Interactive sessions
Clients signing up for scenario planning 
are engaged in an interactive process 
right from the start. Firstly, a decision 
focus session explores how the company 
sees itself and its mission at the target 
date, say 2040. Then, says Johnson, “we 
brainstorm all the forces that relate to 
them achieving that goal. This will later 
help home in on what key factors should 
be highlighted or reduced in importance.”

 Through a series of collaborative 
workshops a picture will gradually build up 
of the forces likely to be influential in the 
world around the target year; this will be a 
mix of technical, political, social  

and environmental factors, and 
subsequent sessions will rate each 
of these in terms of their certainty/
uncertainty and importance to the project. 

The lower uncertainty items become 
common features across all scenarios. 
However, the uncertain forces require 
further thought, and are used to underpin 
variation between scenarios. From a 
procedural standpoint, these forces are 
grouped into three themes, called Axes 
of Uncertainty. Two extremes are defined 
for each Axis, resulting in eight potential 
scenario options. These options are 
reviewed with the client, with three or four 
selected. “Again,” says Johnson, “you work 
with the client, go through each one, and 
select the ones that are most relevant to 
them and their decision focus.” 

With the scenario options finalized and 
perhaps further iterated, the team then 
writes up a descriptive account of the 
contrasting future worlds represented in 
each of the options in order to present the 
client with a vivid picture of each of the 
scenes; often, it is helpful to commission 
an actual illustration, too (see page 13].

Implications of the scenarios
The real challenge is how to deal with 
the implications for the client company 
of each of the scenarios that have just 
been created. One of the techniques is to 
place engineers into those worlds; those 
engineers would ask a series of questions, 
such as what the world looks like, what the 
legislative environment is likely to be, and 
what the attributes of a product might be. 

“From product attributes it is possible 
to drill down into some engineering 
detail,” says Telford. “That is when we 
would bring in more technical specialists, 
and vehicle and powertrain engineers 
could devise technical features to suit 
those consumer requirements and that 
legislative environment. By asking a series of 
specialists, a high-level vehicle specification 
can be imagined, for example. We think this 
interface with engineering is where Ricardo 
is doing something different.”

With a notional vehicle specification in 
place, this could be superimposed on one 
of the company’s technology roadmaps. 
The roadmap would lay out known 
extensions of current technologies and 

The scenario planning process
1. Interactive workshop with customer decides company goals for target date in the future
2. Additional workshops identify influential factors for the future and determine their likelihood and 

impact on the project
3. Interactive sessions establish strongest forces and determine which are the most influential 

unknowns, forming axes of uncertainty
4. Axes of uncertainty combinations defined, generating eight scenario options
5. Selection of the three or four most challenging, interesting, and contrasting scenario options for 

further exploration
6. Elaboration of the chosen scenarios in words and pictures
7. Assessment of the implications for each scenario: define key scenario features, explore potentially 

successful products and services, and define desirable engineering attributes
8. Monitoring of signposts to gauge direction of the real world 

“It is possible to drill down into some engineering
detail and devise technical features to suit
those future consumer requirements. We think 
this interface with engineering is where Ricardo
is doing something different” Carl Telford, chief 
engineer, Ricardo Technology Strategy team
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foreseeable next steps and juxtapose 
these with the technical requirements 
at the target date and the steps required 
to get there. So-called gap analysis 
would then be brought into play to devise 
a strategy to bridge this divide. “We 
think Ricardo’s extensive modelling and 
simulation capabilities are a logical next 
step for clients,” notes Telford.

The work can be equally informative 
for non-vehicle products, adds Telford, for 
instance allowing an oil company an idea of 
demand patterns for fuels and lubricants.

Words of warning
As has been clear from the outset, 
anticipating future scenarios is not a 
data-driven science. Instead, though the 
scenario planning process uses robust 
methodology to build up its inventory of 
influences, a lot of expertise and human 
intuition is required to cut through the 
maelstrom of competing and confusing 
forces to produce a coherent outcome 
that businesses can relate to. 

“We build illustrative scenarios 
rather than quantitative models in an 
engineering sense,” explains Telford. “But 
we do work closely with Ricardo Energy & 
Environment on other projects and I can 
see deeper collaboration in the future. 
We could take our scenario of what the 
world looks like and feed it into some of 
EE’s [climate] models and produce some 
numbers – but you’ve got to be very 
careful when you apply numbers to this 
sort of thing.” For this reason, scenarios 
are never accompanied by probabilities 

or other hard data. “Viewing scenarios as 
predictions is incorrect and misleading; 
they can be dangerous in the wrong 
hands,” he warns. 

Signposts
Coming out of the scenario planning 
process it is then useful to put together a 
set of signposts to look out for. Monitoring 
these can provide an idea of the direction 
events are taking in the real world: in 
the example given above, key signposts 
could give an indication of whether the 
world was moving towards a scenario 
that is Static, Unity or Untamed, or even a 
combination of these.

Signposts could be either political, 
such as the introduction of tariff barriers, 
economic, social – maybe a shift from 
vehicle purchase towards shared 
ownership – or technological, perhaps a 
breakthrough in solar cell design. 

“We’re not saying the world is going to 
be either, say, Static, Unity, or Untamed,” 
explains Telford. “But by considering 
signposts out there you can get an idea of 
which direction the real world is heading in.”

This, in turn, can give companies the 
benefit of early warning of key shifts in 
the external environment, allowing them 
extra time to make the necessary course 
corrections in their strategy.

The way forward
Scenario planning is already showing itself 
to be a powerful tool for making sense 
of a future that seems chaotic and full 
of contradictions in its signals. At a time 

of unprecedented change it can draw 
out some much-needed clarity thanks 
to a robust, interactive structure that 
maps the customer’s aspirations onto a 
selection of very different future worlds. 

The scenarios themselves can do 
much to stretch corporate thinking and 
inspire visionary design and breakthrough 
products. On a strategic level, the 
collaborative process can be instrumental 
in anticipating future problems, 
highlighting weaknesses in company 
structures and procedures, and helping 
to generate mechanisms to cope with 
crises and disruptive market entrants – as 
well as to anticipate the direction of new 
legislation well before it is published.

Most of all, however, the futures 
research techniques outlined here 
can provide a systematic way of 
understanding a bewildering number of 
seemingly random variables and getting 
them into proportion to paint a picture 
of what the world could look like around a 
company at a particular date in the future. 
For company managements wavering 
between multiple technology choices for 
the future, the techniques can help focus 
minds and encourage both flexibility and 
resilience in decision making.

Scenario planning is of course just 
the start. Technology Strategy can 
then support the stages to come 
afterwards, and in the nearer term on a 
narrower engineering level Technology 
Roadmapping provides the reassurance 
of an established technical pathway to link 
the present to the future. 

Question time 
The Technology Strategy team give off-the-cuff 
answers to quick-fire questions on how scenario 
planning thinking can be applied

Is rail the transport system of the future?
“That’s more of a scanning question, but we would seek to 
cluster the various forces in play to develop a future mobility 
landscape from which three to four scenarios could be derived.”

Can plastic packaging be eliminated this century?
“We can’t necessarily answer yes or no, but we can report 
on the factors that might influence the situation. It’s hard to 
respond to yes/no questions, but we can do a scope of work 
that surrounds the question.”

Are zero-emissions trucks feasible?
“This is interesting because it is technology-heavy. We could 
do a report on what the barriers might be, and we could 
also look at the technology packages that would be needed 
on those trucks to make them low- or zero-emissions. We 
could assess these against a set of criteria that the market 
requires, and from that we could do a gap analysis to see 
what gaps need to be closed.”

What is the future of heavy industries in a net-zero  
carbon economy?
“The scope of work surrounding this is perfect for scenario 
planning. You could think of three or four potential futures for 
heavy industry, rival scenarios with a focus on what heavy 
industry is doing. That’s perfect.”

Will air travel still exist in a low-carbon era?
“It’s a massive question, and we would have to define it 
more clearly. There are numerous ways you could approach 
it, and we could again use scenarios. There are all kinds of 
things involved, but these are areas we would love to do 
projects in.”

What is the likely evolution of global demand  
for transport?
“Because our work considers future consumers, and 
macroeconomic factors, we think we are in a great position 
to explore this evolution. We are already developing a system 
of economic categorization of countries using factors such 
as population profiles, and metrics defining a country’s 
readiness to adopt new technology. So our work is also truly 
global in its outlook.”
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