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the task of RQ is to highlight 
the latest thinking in global 
engineering and technology in the 
transportation and clean energy 
sectors and related industries. 

We aim to achieve this by presenting an up-to-
date mix of news, profiles and interviews with top 
business leaders, as well as in-depth features on 
programmes – both from within Ricardo and other 
leading companies. 

Client confidentiality is of the utmost importance 
to Ricardo, which means that we can only report 
on a small fraction of the work carried out by the 
company. So we are especially grateful to those 
Ricardo customers who have kindly agreed to 
co-operate with RQ and allow their programmes 
to be highlighted in print: without such help from 
customers it would not be possible to present such 
a fascinating insight into the development of new 
products, technologies and innovations.

RQ magazine is printed on paper 
certified as being in compliance 
with the environmental and 
social standards of the Forest 
stewardship Council ®.
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electric traction is already well established in buses, with BYD 
a major global player and Proterra selling 190 units last year. 
Daimler’s Thomas Built Buses will offer its 81-seat school bus 
(pictured) in electric form in 2019, while in europe the group’s 
e-Citaro bus will enter production in 2018. 

under the C40 Cities Fossil-Fuel-Free streets Declaration 
the mayors of twelve cities around the world have committed 
themselves to buy only electric or zero-emission buses from 
2025, and more are expected to join the list.

InDusTRY news
the latest in technology, innovation and sustainability across world industries

Buses go first

With its customary sense of theatre, tesla 
unveiled its long-awaited electric truck in 
november. Presenting the Semi, a Class 
8 tractor unit, tesla Ceo elon Musk was 
strong on performance claims but shorter 
on technical detail. 

the truck will have a range of 500 
miles (800 km), he said, carrying the 
maximum weight of 80,000 lbs (36 
tonnes) permitted under Class 8 rules; 
recharging for a 400-mile trip will take just 
30 minutes, and anticipated running costs 
are set to undercut diesel by 20 percent. 

Batteries integrated into the chassis 
power four drive motors, themselves 
integrated in the four rear wheels 
concealed behind aerodynamic fairings. 
the single-seater cab has a central driving 

position, large screens take the place of 
rear-view mirrors, and tesla’s autopilot 
suite is on hand.

Production is set for 2019, but there 
is a chance tesla may not be the first 
to market. navistar and its shareholder 
volkswagen are targeting late 2019 for 
their first electric truck in the US, a Class 
6 or 7 model; heavier e-trucks will appear 
later in europe, most likely via vW’s Man 
and Scania brands, and the volkswagen 
e-Crafter van will debut next year. nikolai 
Motors, collaborating with Bosch, expects 
to launch its fuel cell hybrid heavy truck 
by 2021. Daimler’s 
Mitsubishi-

Fuso brand already has the e-Canter light 
truck, and a production version of the 
battery powered vision one heavy truck 
concept, revealed at october’s tokyo 
Motor Show, will follow.

a report by consultants McKinsey says 
the electric truck market is ripe and that 
three factors will support the market 
through 2030. First, based on total cost of 
ownership, these trucks could be on par with 
diesels and alternative powertrains in the 
relative near term. Second, robust electric-
vehicle technology and infrastructure is 
becoming increasingly cost competitive 
and available. thirdly, adoption is being 

enabled by the regulatory environment, 
including country-level emission 

regulations.

e-truck start-ups get serious
A 500-mile range is 
claimed for Tesla Semi; 
other zero-emissions 
trucks are set to hit the 
market too
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Highlighting the latest thinking in automotive 
engineering and technology worldwide 

news In BRIeF

the CoP23 United nations summit on 
Climate Change in Bonn in november 
closed without dramatic headlines but 
with steady progress being made in the 
unglamorous task of translating the 
promises of the 2015 Paris summit into 
the reality of on-the-ground action and 
strengthened financial structures.

Most notably, the meeting generated 
a showdown over coal, branded by one 
delegate as by far the largest single barrier 
to staying within 1.5 degrees of global 
warming. Coal currently fuels 40 percent 
of global electricity generation, but 19 
nations – including the UK – have formed 

an alliance committed to a quick phase-
out, and media entrepreneur Michael 
Bloomberg has pledged $50 million for the 
global elimination of coal.

there was much focus on urban 
emissions, with the mayors of 25 cities, 
representing 150 million people, agreeing to 
aim for net zero carbon emissions by 2050, 
and to boost resilience in the face of severe 
weather triggered by climate change.

C40, which supports cities in tackling 
climate change, will aid nine large african 
cities to come up with long-term plans 
that align with the goals of the 2015 Paris 
accord to stem global warming.

electrified cars hit sales high
Alternative fuel vehicles, (hybrids, electrics, hydrogen, CNG) hit 
their second-highest sales share in Europe in October. Figures 
from JATO Dynamics show AFVs taking 5.5 percent of the 
market, aided by a 9.9 percent slump in diesel registrations. 

Groundwater depletion may release Co2

Excessive exploitation of groundwater could be releasing 
extra CO2 into the atmosphere, according to a study for 
the American Geophysical Union. Rain falling on the ground 
contains CO2, but carbon concentrations in the soil are 
higher because of microbe activity. Fresh rain helps wash 
this carbon-rich water deeper down, where it remains 
stored – unless excess depletion brings it back into the 
atmospheric water cycle again.

Autonomous trucks perfect  
for snow clearance
Clearing airport runways and taxi-ways of snow requires 
precision driving under adverse conditions. This, says 
truckmaker Daimler, makes snowploughs ideal for automated 
operation. The company is undertaking a demonstration on 
a disused air base with four Arocs tractor units synchronized 
together and remotely controlled by a single operator.

Fisker patents new battery
Electric car maker Fisker has secured patents to a new 
battery technology with breakthrough potential. Developed 
in conjunction with Sakti3, owned by Dyson, the solid-state 
battery gives 2.5 times the energy density of standard lithium 
ion systems, promising an 800 km range. The new battery is 
expected to be offered in Fisker models from 2023. 

even dirty electrics are cleaner
Full life cycle analysis of electric vehicles shows that they 
emit fewer greenhouse gases over their lifetime than diesel 
cars – even when recharged with the dirtiest electricity 
in Europe. Conducted for Transport & Environment by Dr 
Maarten Messagie of Vrije Universiteit Brussels, the study 
shows that on the EU generating mix of 300 gCO2/kWh 
the EV emits 45 percent of the lifetime CO2 of the diesel, 
while even on Poland’s 650 gCO2/kWh the EV’s CO2 is still 
75 percent of the diesel’s. In Sweden and France, with the 

lowest CO2 generation mix, the EV’s carbon footprint is 85 
percent smaller than the diesel’s.

hydropower into e-diesel
Audi, known for its recent work on climate-friendly synthetic 
e-gasoline and e-gas, is now moving into the production of 
synthetic fuel for diesel-powered vehicles. In conjunction with 
Ineratec GmbH and Energiedienst Holding AG it is setting up a 
pilot plant for e-diesel production in Laufenberg, Switzerland, 
at a site that has the benefit of renewable hydropower. The 
installation will have an initial capacity of 400,000 litres of 
diesel a year. Independently, Stefan Sommer, CEO of Tier One 
supplier ZF, has called for the industry to decide between 
investing in electric vehicles or synthetic fuels.

Climate ‘at a crossroads’

Serial entrepreneur Richard Branson has 
taken an undisclosed stake in high-speed 
transport start-up Hyperloop one. at 
a site near Las vegas the company is 
currently testing concepts for inter-city 
travel using magnetically levitated pods 
running in depressurized tubes set above 
the ground; the idea was first suggested 
by tesla founder elon Musk in an open-
source white paper in 2013.

Billing virgin Hyperloop one as the 

world’s most revolutionary train service, 
Branson praised the system’s potential “to 
move people and things at airline speeds on 
the ground,” and said that the technology 
was in the early commercialization phase. 

“virgin Hyperloop one are leading the 
way in these efforts and are working on 
exciting projects in the Middle east, europe, 
India, Canada, and the US,” he continued. 
edinburgh to London journey times would 
be 50 minutes, he claimed.

hyperloop’s new backer

hydrogen could account for one-fifth of global final energy consumption by 2050, 
according to the first quantified vision of the role hydrogen could play in the future 
energy picture. 

Compiled by mckinsey, the report for the 18-member hydrogen Council 
estimates a potential business value of $2.5 trillion by 2050 for hydrogen, along 
with the creation of some 30 million jobs. The use of hydrogen would contribute 20 
percent to global efforts to reduce greenhouse gas emissions to meet the 1.5 to 2 
degrees global warming target set by the 2015 Paris Accord.

“The world in the 21st century must transition to widespread low carbon 
energy use,” said Takeshi uchiyamada, Chairman of Toyota motor Corporation 
and co-chair of the 
hydrogen Council. 

Toyota revealed 
its fuel cell powered 
Fine-Comfort sedan 
concept and the 
sora fuel cell bus  at 
october’s  
Tokyo show.

hydrogen could be a key player
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Rarely has the pressure on car manufacturers and engineers 
been greater. emissions legislation is tightening rapidly; new 
testing methods such as WLtP and real-world emissions 
(RWe) are being hurried in; governments and city mayors are 
restricting the movements of diesel and gasoline vehicles; 
there is public distrust of official figures in the wake of the diesel 
scandal; and recent figures from the ICCt show that real-life 
vehicle efficiency has scarcely improved in five years – despite 
official vehicle lab test readings having risen by almost 11 
percent over the same period.

added to this are calls from the european Parliament for higher 
safety standards for cars, vans and trucks.

the principal pressure, however, is still on emissions, and this 
has led to calls for stricter Co2 norms and, from some quarters, 
quotas for electric vehicles and a bonus/malus system to speed 
ev adoption. In the event, the european Commission has come up 
with a package of post-2021 proposals comprising a 15 percent 
cut in Co2 emissions by 2025 en route to a 30 percent reduction 
by 2030. For electric vehicles a simple target of a 30 percent 
sales share is proposed for 2030. these measures still have to be 
debated and amended by the european Parliament.

the european environment agency reports that Co2 emissions 
from the transport sector have begun to rise again, increasing 
by 2.1 percent in 2016. Cities such as Paris are planning to 
phase out diesel and gasoline cars from 2030, and nine leading 

city mayors have called for mandatory zero-emission quotas. 
outside europe, China will begin to enforce a 10 percent ev sales 
quota from 2019, and in January a California assemblyman will 
introduce a bill proposing the phase out of gasoline  
and diesel vehicles.

Pressure intensifies on automakers

Fly-away future

European 
Commission:
new CO2 proposals
stop short of quotas
for electric vehicles

After the connected 
car, the connected 
motorcycle. As part of the 
Connected motorcycle 
Consortium Bmw has 
developed its prototype 
R1200s ConnectedRide 
incorporating many of the 
collision-avoidance features now being 
built into advanced cars. A cross-traffic and left-
turn assistant warns of oncoming traffic, and through 
vehicle-to-vehicle (v2v) communication the rider receives 
warnings of threats from other traffic breaching normal priorities. 
These very accurate calls are enabled by a high-precision D-Gnss 
differential global navigation satellite system.

honda and Yamaha, also members of the consortium, will 
present parallel developments on a CRF 1000 L Africa Twin and a 
Tracer 900 respectively.

Now, the connected bike 

The move by China’s Geely to purchase us start-up Terrafugia has refocused attention 
on the growing ranks of hopeful entrepreneurs eager to bring flying cars into production.

Geely, owner of volvo, Lynk & Co and Lotus, said that “Terrafugia is ideally positioned 
to change mobility and herald the development of a new industry in doing so.” The 
company aims to deliver its first flying car to the market in 2019, with the world’s first 
vToL (vertical take-off and landing) flying car being made available by 2023.

Ride-hailing organisation uber has already expressed interest in the principle of air 
taxis, and other start-ups such as Aeromobil, skyrunner, and Pal-v Liberty are also 
developing prototypes.
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vIewpoint

the real-world emissions of today’s 
euro 6 vehicles are crucial to 
tomorrow’s air quality improvements, 
so it’s understandable that there 
is much focus on the new, lower 
emitting, euro 6 (light duty) and euro 
vI (heavy duty) vehicles that are being 
added to the fleet. However, I believe 
that it is removing older vehicles that 
leads to improved air quality in the 
short term. nevertheless, euro 6/
vI vehicles in the fleet today will be 
around for some time to come and it 
is still important to understand their 
emissions characteristics.

In this column I want to share some 
of the evidence for the emissions 
performance of euro 6/vI that is 
emerging from our vehicle emission 
remote sensing measurements. 
Ricardo is currently piloting remote 
sensing around the UK and our 
database currently holds nearly 
100,000 real-world driving emission 
measurements from road vehicles.

today’s narrow focus on diesel 
car emissions suggests people are 
forgetting that other vehicle types 
exist at all. this is a problem if the 
focus of our concerns is local air 
quality, and especially the air quality 
in towns and cities. If we are to equip 
ourselves with the information we 
need to take informed decisions, we 
must obtain a more balanced view 
of the contributions that vehicle 
emissions have across the full fleet.

For instance, over the past decade 
it is clear that in many locations, 
urban buses dominate emissions 
of nox and no2. Similarly, there has 
been a large increase in the use 
of diesel vans - partially from the 
rise of e-commerce couriers. as 
such, I am particularly keen to draw 
attention to how emissions of nox 
from euro 6/vI vehicles, not just diesel 
cars, have changed relative to their 
predecessors.

the data are useful as they provide 
a consistent comparison between 
vehicles operating under similar 
conditions. a key benefit of Ricardo’s 
vehicle emission remote sensing 
data set is that thanks to automatic 
number Plate Recognition, it is able to 
present data that is weighted by the 

actual distribution of the fleet in use. 
this provides a much better indication of 
overall emissions performance. 

the main results across a total of 
19,150 vehicles studied show that, 
overall, diesel passenger car nox is 
reduced by 55 percent between euro 5 
and euro 6. there are greater reductions 
in nox for vans and heavy-duty vehicles 
(HDvs). the greatest reduction in nox is 
seen for the largest HDvs (> 12 t), where 
nox is reduced by 88 percent between 
euro v and euro vI. the situation for 
buses is very variable – overall, euro vI 
buses emit 44 percent less nox than 
euro v buses on a fleet-weighted basis.

taken as a whole, the remote 
sensing data shows very encouraging 
reductions in nox emissions in going 
from euro 5/v to euro 6/vI across all the 
main types of diesel vehicle. Caution is 
needed, however, when making these 
comparisons because euro 6 and vI have 
multiple stages, meaning we can expect 
potentially large differences in emissions 
performance across euro 6/vI vehicles as 
improved technologies enter the fleet. 

the data clearly highlight the need to 
look beyond diesel cars. We must also 
consider the whole of the vehicle fleet – 
including LGvs, HDvs and buses – if we 
are to better understand the impacts 
and the potential for effective mitigation 
measures necessary to improve local 
air quality.

The Joy of (euro) six? 
David Carslaw – air Quality Knowledge Leader,
Ricardo energy & environment 

Today’s narrow 
focus on diesel car 
emissions suggests 
people are forgetting 
that other vehicle 
types exist at all.  
This is a problem if  
the focus of our 
concerns is local air 
quality, and especially 
the air quality in 
towns and cities

Cash moves from 
engines to electrics
Ford prompted a rash of headlines earlier this year when its new 
Ceo, Jim Hackett, announced the company would cut spending 
on combustion engines by one third and divert the cash into 
developing electrified vehicles, an area where Ford lags many in 
the industry. 

other major automaking groups, while less forthcoming about 
what they are cutting from combustion engine development 
budgets, are also shifting their investment focus towards electric 
cars and autonomous vehicles. General Motors promises 20 evs by 
2022, though declines to give a date when all its product lines will 
be electrified; Renault nissan will spend €18 billion over the next six 
years to bring eight evs and 12 electrified models to market. 

Daimler booked €7.6 billion on R&D in 2016 and will spend a 
further €1 billion on a battery production network: it will have 
electrified versions of all its product lines by 2022 and, like many 
of its rivals, expects one vehicle in four of its output in 2025 to be 
electrified in some way.

the biggest spender of all is the volkswagen Group, which 
plans to plough €34 billion into electric vehicles, autonomous 
driving and digitization by the end of 2022. In addition comes 
€22.8 billion on updating its many plants worldwide, including the 
conversion of Zwickau – which once produced trabants – into a 
pure electric facility. 

all 300 of the group’s models will be electrified by 2030, promised 
Ceo Matthias Müller. “We are reinventing the car,” he said. “We 
are making targeted investments in digitalization, autonomous 
driving, electric mobility and new mobility services by providing the 
necessary funds from our own resources. We are, however, doing 
so without sidelining existing technologies and vehicle projects, 
since this is how we will earn our money for the foreseeable future.”

Genuine surprises are rare in the auto industry, but Tesla Ceo 
elon musk pulled off a spectacular one when, as a finale to the 
launch of the semi e-truck, the trailer’s door opened and a 
stunning red sports car drove out. 

musk claimed the new Roadster would be the fastest-
accelerating car in the world, with a 0-60 mph (96 km/h) time 
of under 2 seconds; its range would be 620 miles (1000 km) he 
said. The new car, to be priced at over $200,000, is promised 
for the 2020 model year.

Roadster’s  
surprise return
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who is leading auto industry innovation – Tier 1s, oems or 
technology companies such as Google?
It’s well known that the large tier 1s are major contributors 
towards innovation and advancement in automotive 
technology. Close to 70 percent of innovation is coming from 
tier 1s, but that doesn’t mean that other stakeholders are 
not bringing innovation on top. the problem we are facing 
is that the journey towards automated driving is an order of 
magnitude bigger than anything we have faced over the past 
20 years, and that’s calling for a lot of innovation. Who will 
contribute most to this innovation won’t be based on what 
we did in the past, but on how quickly we can adapt to the 
changing environment. 

what will be the disruptive forces? will these change  
the way the industry innovates?
Disruption from new players is coming from two angles – 
software solutions and new business models. the challenge 
for the new companies is to bring this to production: you 
need to develop end-to-end systems and they need to be 
automotive grade. new software needs to be developed 
end to end with the hardware, it needs to be integrated 
into the vehicle, and it all needs to be validated for a million 
kilometres. We have the ability to bring it into production: we 
have been investing in areas around new business models. 

the acquisitions of Control-tec and Movimento, and our 
partnership with otonomo bring us the ability to develop 
new business models and to monetize data, and ottomatika 
brings us autonomous driving algorithms. our advantage is 
that we know what it takes and how to do a complex system 
integration and system validation, and we have a strong 
customer intimacy with the oeMs.

so has the initiative moved from the oems to the Tier 1s?
We have significantly changed where we are positioned in the 
value chain. Historically, we were answering to requirements 
from oeMs. now we are looking at end-to-end solutions that 
we can bring to market with oeMS or through new channels 
such as transdev and smart cities to deploy these solutions 
directly with fleet companies. We’re redefining the space 
we play in: it’s not only the oeM space but also new mobility 
providers with new business models. We are developing data 
services as a new business model as well.

Delphi’s electronics business, shortly to be renamed Aptiv, has 
refocused its activities on connectivity, autonomous driving and 
new business models extracting value from the vast amounts 
of data generated by modern vehicles. Tony Lewin hears from 
electronics and safety president David Paja how the new-look 
company plans to be a leader in smart vehicle technology

Turning data into dollars

InTeRvIew

A changing identity
Delphi was spun off from Gm’s parts divisions in 1995 and went public 
in 2001. weighed down by legacy overheads and a collapsing market, it 
entered Chapter 11 bankruptcy in 2005, emerging in restructured form as 
Delphi Corporation in 2009.

A long series of divestments, including steering, braking, suspension and 
thermal systems, saw a major refocusing of the company, culminating in the 
may 2017 announcement of a split into two by march 2018. Powertrain will 
retain the Delphi name, and electronics, safety and automation will appear 
under the new Aptiv label. 

since 2014, multiple acquisitions in the electronics and connectivity 
sectors, including ottomatika, Control-Tec, movimento and nuTonomy, 
as well as the partnership with otonomo, have helped realign Delphi 
from a high-value hardware producer to an integrator of data-oriented 
connectivity systems.

Cars will soon move 
from a complex web
of 50-plus local 
controllers to a 
handful of centralized 
processors linked to a 
data spine
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“The problem we are facing is that the journey 
towards automated driving is an order of magnitude 
bigger than anything we have faced over the past 20 
years, and that’s calling for a lot of innovation”

Can you see a time when you won’t be producing any 
hardware at all?
What is clear is that there has been a massive shift from 
hardware to software development over the past few 
years. More than 50 percent of our engineers are doing 
software development, and that will continue to increase 
as a percentage. as new vehicle architectures are defined, 
hardware and software are becoming increasingly decoupled. 
today the eCUs have dedicated software embedded: in the 
future it’s going to be operating systems that are completely 
independent of the hardware, meaning that a lot of the 
value will move to the software layer. our intent is to play a 
significant role in that software layer.

so how will you approach hardware in the future?
Hardware will still be a key part of what we do. It’s getting 
more complex, too: if you think of perception systems – radar, 
cameras – they are getting more sophisticated with longer 
range, and this creates opportunities for value. Multi-domain 
controllers are extremely complex to manufacture. the one 
we’re making for the audi ZFaS has more than a thousand 
components and ten layers of PCB board, so we still see 
value in making those leading-edge components where 
requirements are increasing. But obviously we want to be 
sensitive to the fact that software is the area where the future 
upside will come from.

on a broader level, you are part of an 
alliance with Bmw, Fiat Chrysler, Intel 
and others. Do you see the industry 
coalescing around two or three different 
solutions, a bit like Android and Apple in 
the phone industry?
We don’t think anyone can do this alone 
– it’s too hard to do. In the auto industry, 
historically, there has been the tendency 

for each oeM to develop its own solution. But now they’ve 
come to the realization that this is too hard to do and that 
you need a large volume to amortize the investment. this is 
why we announced a year ago that we were building a turnkey 
solution to put in front of oeMs and mobility providers. For the 
same reason, BMW is not doing it by itself but is partnering 
with Delphi and a couple of other companies. 

where does your work with Audi fit in?
that is separate. things are evolving: six months ago, no 
one knew that FCa would be joining the BMW platform 
development; others, like transdev, want an end-to-end 
solution. Some oeMs want the end-to-end, others ask for our 
help in specific areas: we’re partnering with BMW on specific 
content, and audi is another important partner. We’ve done 
Level 3 with them with ZFaS, we’re doing radar vision, central 
computing, driver state monitoring – so we’re doing a lot.

with Bmw, are you going to Level 5?
Most oeMs are looking at a progressive evolution from Level 
2, through 3 and to Level 4. that’s the way we see the oeM 
space going, and most people want to get to at least Level 4 
by 2025. But we can’t disclose which programmes we are on 
with each oeM.

xxxxxxxx
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how can compatibility between the different  
technology groups be assured?
today there are no clear standards in the way technologies 
and platforms are developed, so you obviously have multiple 
efforts and no clear convergence around some standards. 
What is happening anyway is that all these platforms are 
being developed in a modular way so it’s easy to adapt [to a 
client]: on our CSLP platform, for instance, most is common 
but when you deploy to a different customer there are specific 

adjustments. You can even change sensors and sensor suites 
in a relatively easy way. Given the [high] level of investment 
and the need for volume, and based on predictions for the 
adoption rate for autonomous driving, it is difficult to envisage 
a situation where you have many different platforms that were 
economically viable. How much would they converge in terms 
of standards? It might be too early to say. 

will concerns about hacking and data security lead  
to more processing being carried out onboard, with less 
reliance on the cloud?
the way we see it is that there will be three big central 
computers in the car. one will take care of all the autonomous 
driving capabilities, the second would handle all the 
infotainment and user experience functions, and the final 
one would be more of a connectivity computing platform 
that connects with the cloud in a safe and secure way. What’s 
important is to enhance cyber security in the way the whole 
system is architected to provide safe channels. We have a group 
working on what we call smart mobility architectures, thinking 
through the right way to architect that secure gateway so 
information can go out of the vehicle and back in in a safe way.

But don’t the autonomous functions of the vehicle require 
constant connection with the cloud?
In our view the connectivity to the cloud would go through 
the secure gateway, so over time we would see just one 
computer connected to the cloud. the way to think of it is this: 
what information needs to go to the cloud? For most of the 
autonomous driving functions, most of the computing is done 
on board the vehicle in any case.

how much will new vehicle access models such as car 
sharing impact on everyone’s business?
there are several studies out there, and one suggests a 10 to 
15 percent decline [in sales] over time. It will certainly have 
an impact, but the total magnitude is uncertain. For us, it’s 
going to happen, so we want to be sure we have a significant 
involvement and content in autonomous technology. But when 
autonomous technology is fully deployed, the value shifts to 
data and services – and we want to be ahead of the game. 

David Paja, president, Delphi electronics and safety
Paja was named to his current position in February 2017 after a 
career at Honeywell, which included presiding over the Security 
& Fire division, managing transportation Systems in China and 
India, and marketing turbocharging systems worldwide. Prior to 
Honeywell, Paja held several positions at valeo automotive. He has  
a BSc in mechanical engineering and holds an MBa from InSeaD. 

making money out of Big Data
Delphi’s complex new business model works like this. Cars generate 

massive amounts of data, and Control-Tec software selects the most 
important to transmit to the cloud. some of this information is vehicle-
related, such as software fixes and mapping updates: this is of value to the 
vehicle operator, and could lead to in-field vehicle updates via movimento. 

The most valuable element of the data is location-specific and is handled 
by otonomo. This can relate to anything from driving style to consumer 
preferences, and otonomo packages and anonymizes this information to sell 
to local retailers and businesses as well as a host of other takers. The revenue 
from this data then returns to the automaker, other data-driven businesses, 
or even the driver in the shape of insurance discounts.

The sums involved could be large, with mckinsey estimating a global value 
of some $750 billion by 2030. “surveys show that people are in general open 
to sharing data,” says David Paja, “but it is not clear their willingness to pay 
for certain things.” 

“when autonomous technology is  
fully deployed, the value shifts to  
data and services — and we want
to be ahead of the game”

Interview
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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

  making sense out of

        unCeRTAInTY
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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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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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Water is essential to almost every aspect 
of life, from the most rural to the most 
industrialized of societies, as well as to the 
wider environment and its ecology. Water 
is required for the health and sanitation of 
our towns and cities, it is a crucial enabler 
for vast numbers of manufacturing 
processes and, most of all, it provides one 
of the most essential inputs for agriculture 
to grow the food that we eat. 

 Yet with growing urbanization, rising 
populations and the escalating impacts 
of climate change, clean fresh water is 

becoming an increasingly scarce resource. 
arguably, it now rivals crude oil as the most 
economically critical commodity of the 
modern world.

With the Ricardo Group’s long-stated 
strategic focus on energy and scarce 
resources, the acquisition of UK water 
consultancy Cascade provided a new 
level of market presence and capability. 
From that nucleus, the Ricardo Water 
and environment business has quickly 
expanded and is already going much 
further, exploring opportunities for applying 

out-of-sector technologies and innovations 
for the benefit of its water industry clients. 
this radical new thinking draws on the 
many synergies available from Ricardo’s 
geographical footprint and presence in a 
wide range of markets and industries.

uk origins 
“We’re a long-standing consultant and 
trusted partner of the UK water industry,” 
explains Daressa Frodsham, Ricardo 
director for Water and environment. “We’re 
known for our expertise in planning and 

water innovation
Ricardo’s Water and environment business unit is already well established as a trusted 
consultant to the UK water industry. now, in a radical extension of its thinking, the group is 
actively seeking to exploit innovation, technology and processes drawn from automotive and 
other industries for the benefit of its water industry customers. Anthony smith reports

automotive know-how inspires
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overseeing complex and sensitive water 
and environmental projects, and the 
water industry looks to us for our strong 
aquatic and terrestrial ecology expertise. 
We understand our customers’ issues and 
constraints, and have a unique perspective 
on their forward strategy. there are 
other infrastructure and environmental 
consultants who are much larger, but 
what we can offer is a fully independent, 
technology-astute source of expert advice 
and assistance that brings in smart systems 
thinking from outside the water sector.” 

the UK represents something of 
a unique market for water industry 
consulting. Since privatization of the 
water industry in england and Wales 
in 1989, a business model of effective 
competition through comparison has 
applied, under the control of the economic 

regulator, ofwat. the ten largest regulated 
companies serving the sector are 
essentially geographically delineated 
and aligned with the major river valleys 
(catchments) such as the thames, 
Severn, and trent. these larger companies 
provide both water and sewerage services 
and are regulated alongside a series of 
much smaller water-only companies in 
a number of towns, cities and districts, 
many of which date from the earliest days 
of urban civic development.

Regulation is based upon five-year 
asset management control periods. 
In advance of these, and based on the 
strategic priorities set by government, 
ofwat sets out the methodology to 
be applied in reviewing and evaluating 
each water company’s investment and 
operational business plans. Key themes 

for each control period are defined, and 
the extent to which each company is 
able to deliver on these is reflected in the 
so-called ‘K’ factor percentage they are 
allocated. this forms part of the ‘price 
review’ which takes place a year ahead of 
the start of the control period, defining 
the allowable annual price increase to be 
charged to the company’s consumers as 
‘K’ plus the Retail Price Index.

“In the early years of privatization, 
the approach used by ofwat was highly 
effective in improving operational efficiency 
and delivering specific environmental 
goals,” explains Frodsham. “the approach 
has worked well, and the regulatory 
framework has attracted significant 
amounts of private capital to fund agreed 
major infrastructure projects, not least 
due to the very safe and predictable rate 

water innovation
automotive know-how inspires
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of return. the environment has benefited 
greatly from this investment.”

Thirst for innovation 
For the seventh control period, which runs 
from 2020 to 2025, ofwat has identified 
four key themes that it expects the water 
companies to address in their business 
plans to be submitted under the 2019 price 
review (known by the industry term PR19). 
two of these are ‘great customer service’ 
and ‘affordable bills’, which reflect in many 
respects the value and efficiency targets of 
previous periods. But in a marked change 
of direction for the regulator, two further 
themes of ‘long-term resilience’ (financial, 
corporate and operational) and ‘innovation’, 
have also been added.

While many of the opportunities for 
Ricardo relating to PR19 are effectively 
an extension of the existing consulting 
services offered by the water team, 
Frodsham sees the most significant new 
opportunities arising under the innovation 
heading: “Research and development 
spend in the UK water industry is currently 
around just 1 percent of turnover, which 
compares very poorly with other sectors. 
Water companies are thus very interested 
in the fresh thinking Ricardo can offer 
from the automotive, transport and other 
industries. and this innovation is not just 
about technology but can also be, for 
example, in terms of customer service, 
tariffs or new regulatory models: it may 

even extend to assistance we might 
provide in the cyber security of critical 
systems.”

exploiting automotive 
technology 
automotive development processes and 
technologies might at first sight seem a 
million miles removed from those of the 
water sector – yet there is considerable 
potential for opportunistic innovation. 

the powertrain of a modern car or truck 
comprises fluid-based processes in both 
the combustion and coolant systems. 
Predictive Cae methods enable the 
simulation and optimization of these fluid 
processes, and allow the development of 
advanced control systems working on the 
principle of monitoring through sensors 
for temperature, pressure, or the presence 
of oxygen, fuel and combustion products. 
While water distribution networks exist 
on a fundamentally different scale, they 
obey the same laws of physics and can 
be modelled using essentially the same 
simulation processes.

Chris Barnes is MD Ricardo Software, 

and explains how this idea came to fruition 
at around the time of the acquisition of 
the business that now forms the kernel of 
the Ricardo water business unit: “the idea 
of adapting our commercially available 
vehicle system modelling product, IGnIte 
– which was initially developed for use in 
the automotive sector – to simulate and 
optimize water distribution networks 
arose during pre-acquisition due diligence 
discussions with members of the water 
team. We quickly came to appreciate that 
the physics, including system dynamics 
and water quality, of water distribution 
systems can be modelled and quickly 
analysed using this tool. We saw a clear 
synergy potential between automotive 
and water, and we are now partnering 
with key clients in the industry to bring the 
benefits of this technology to the UK water 
sector.” (see box, left).

synergies between  
water and energy 
While waste water treatment may seem 
the less attractive side of the water 
industry, water technical director John 

Automotive software for 
strategic water network 
planning 

working with the water team, Ricardo 
software is collaborating on an R&D 
project with a major uk water company to 
adapt the IGnITe system modelling tool to 
enable the modelling of city and regional 

water distribution networks. new building-block models 
are being developed into a library of ‘components’ 
including reservoirs, pumping stations, abstraction 
points, treatment works and metered areas.

The next step in the project will be to use the new 
software tool to model the water distribution network 
of a mid-sized uk city lying within the water company’s 
area. This city is projected to have a significant increase 
in population over the coming years, but is currently 
heavily reliant upon ground water abstraction, with 
obvious risks if overused. once this first region has been 
modelled, the company intends to extend modelling to 
include other zones within its distribution area.

The water company intends to use the new water 
system simulation package, based on IGnITe, as a 
strategic tool to guide future decisions – such as how and 
where they will need to replace assets within the network, 
and where will they secure future water supplies from. 

Agricultural irrigation 
efficiency can be 
a major issue – in 
developing nations 
efficiency can be 
typically as low as  
40 percent, with 
over half of the water 
being lost through 
evaporation and  
leakage before 
reaching the field
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Sanders explains that this too is an aspect 
of the thematic agenda of PR19 in which 
the internal synergies within Ricardo will 
come into play: 

“From 2020, along with the management 
of water resources (abstraction and 
groundwater), the treatment of biosolids will 
be subject to competition. the framework 
will not allow costs for infrastructure such 
as treatment works, but will instead allow 
price competition per kilogramme of sewage 
sludge treated. this will open up a whole new 
area for competition from the big waste and 
recycling companies as they look to exploit 
waste for fuel. Working with our waste and 
recycling team, this is a big opportunity for 
Ricardo to combine our expertise together 
with colleagues in the energy business unit.”

Following bio-digestion to extract 
natural gas, the bulk of current solid 
wastes go to agriculture for use as 
fertilizer. “Further into the future, we may 
be exploiting this resource for the recovery 
of valuable elements such as lithium, 
which will be in increasing demand due 
to its application in batteries,” continues 
Sanders. “the recovery of phosphorous 
is also a further avenue of potential 
development. this would be something of 
a win-win, as there is an emerging global 
shortage, while phosphates entering the 
river systems and sea can be problematic 
in environmental terms in promoting 
algal blooms and thus disrupting the 
established ecosystem. When the time 
comes that it is economically viable and 
environmentally attractive to extract 
and recover such elements from sewage, 
Ricardo will be ideally placed to assist.”

Community energy and  
water schemes
In a further demonstration of the linkages 
between the water team and the other 
specialists at Ricardo, the energy team is 

currently working with a water company 
to explore the opportunities arising from 
its many distributed sites. each of these 
physical assets has electrical connections 
for the operation of machinery such as 
pumps, filter beds and other systems

there is also an opportunity to create 
links with locally based renewable energy 
schemes. 

the team is facilitating discussions with 
community energy groups, for example 
looking at the use of the water company’s 
electrical connection to take power from 
a community solar project, thus reducing 
connection costs and giving the water 
company access to more renewable 
electricity.

In another case, discussions have 
focused on community-owned generation 
assets being hosted on water company 
sites, providing the opportunity for the 
community renewable energy scheme to 
work within a different financial model.

Longer term scenario planning
While the PR19 agenda is providing 
the impetus for short to medium term 
innovation, Ricardo’s water team is helping 
its customers with much longer term 
strategic planning, too. “When considering 
major infrastructure investment projects, 
it’s essential to consider a time horizon of 
50 to 80 years in our strategic planning,” 
says Sanders. “this work is not just in terms 

of evaluating the engineering and financial 
feasibility of schemes, but also their socio-
economic and environmental impacts.” 

the same requirement set may suggest 
a range of fundamentally different options 
to achieve the same ends. For example, a 
water shortage for a town or city might be 
alleviated by a new water treatment plant, a 
desalination plant, inter-catchment water 
transfers, or a reservoir development: each 
of these will have very different investment 
requirements, operating costs and 
environmental footprints.

the extended time horizon of evaluation 
is necessary, however, as many of the 
assumptions on which the case is based 
may change dramatically over time. For 
example, if we assume a given average 
temperature increase due to the effects of 
climate change, it may mean that certain 
salmon populations will have died out. If the 
presence of salmon is the reason for the 
limitation of abstraction licenses for a given 
river, then, somewhat counterintuitively, 
the increase in temperature might enable 
a higher level of local abstraction, perhaps 
allowing a reservoir development that 
might otherwise not have been permissible. 
at the other end of the temperature scale, 
while a reservoir might be being planned in 
another colder location, scenario modelling 
might indicate that, by mid-century, 
salmon would be expected to spawn in the 
river, in which case it might be prudent to 

helping uk airports with water management
Ricardo energy & environment provides a wide range of services to 
airports, ranging from air quality management and modelling, ground 
fleet electrification, and utility strategy. The water business is actively 
involved in this work, providing surface water management support at 
11 major uk airports. 

This work tends to be focused both on the performance of the existing 
airport layout, as well as the potential impacts of future developments. 
The key challenge is in surface water management. In most cases, this is 
allowed to flow as run-off into the local water courses. Although typically 
clean, occasional spillages, or seasonal use of de-icing chemicals, must 
also be considered in terms of their impact on the local environment. 

Beyond surface water management, the team also supports airport 
operators with strategic flood risk assessment, which includes flood risk 
issues on-site as well as key off-site strategic assets such as radar, and 
vulnerabilities of key access roads, and main public transport corridors.

“we’re known for our expertise in planning and 
overseeing complex and sensitive water and 
environmental projects, the water industry 
looks to us for our strong aquatic and terrestrial 
ecology expertise” Daressa Frodsham, Ricardo 
director, water and environment
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International growth
a veteran of water projects in 13 countries 
throughout europe, the Middle east, africa 
and asia, Dr. Mohsin Hafeez is head of 
international business development for the 
Ricardo water business unit. agriculture, he 
feels, should be the key focus here: 

“on average, the developing nations of 
asia will deploy around 81 percent of their 
fresh water resources for agriculture, 
with just 10 percent used by industry 
and the balancing 9 percent for domestic 

consumption. So agriculture is by far the 
biggest user but the efficiency of irrigation 
is poor, with typically more than 60 percent 
of the water delivered for irrigation being 
lost through evaporation and leakage 
before reaching the field. this compares 
poorly with developed nations such as 
australia, where irrigation efficiency is 
around 75 percent.” 

Hafeez has previously led projects 
involving the use of drones for monitoring 
of agricultural regions at risk of drought. 
By using multi-spectrum cameras, it is 
possible to use this technology to remotely 
assess the health of vegetation as well as to 
spot incipient water stress. Crop selection 
can also play a significant role, for example 
with new strains of rice that avoid the need 
for whole-field flooding. together with the 
use of targeted irrigation, he believes that it 
should be possible to maintain and increase 
rice yields for this staple food source, 
while reducing total agricultural water use 
substantially.

“We need to work primarily with the 
international donors to improve the 
situation through more strategically planned 
investment and effectively managed 
operations,” he explains. “In the past, the 
focus of these donors has been on capital 
investment rather than on operations, so 
schemes fail over time as maintenance is 
sacrificed for the more pressing needs of the 
recipient country. the water team can thus 
provide donors with both technical advice 
and assurance that schemes will work as 
intended, and in a sustainable manner.”

In a further potential synergy with 
other teams within Ricardo, Hafeez cites 
the climate change team as a potential 
collaborator, where nationally Determined 
Contribution (nDC) related projects 
frequently involve agriculture, water 
supply or flood resilience investments.

Beyond water
Ricardo’s investment in its water business 
has proven to be prescient in its timing. 

with agriculture 
accounting for 
around 81 percent of 
the water supply in 
some parts of Asia, 
crop selection can be 
crucial – with some 
new strains of rice 
avoiding the need for 
whole-field flooding

consider environmental measures such as 
fish ladders at the planning stage. 

natural capital accounting
one of the more recent environmental 
management concepts that the water 
team has been helping its customers with 
is natural capital accounting. 

“Increasingly,” says Dr Jenny Mant, head 
of water management, “we are looking 
at natural ecosystems and ascribing a 
financial value to the benefits that society 
derives from them. this enables better-
informed decisions to be made over 
infrastructure development proposals 
that impact the environment.” 

She illustrates this concept with the 
example of a possible scheme to reclaim 
a wetland area for agriculture or building: 
“We would first consider the role of 
that particular environment in holding 
floodwaters, absorbing runoff, and other 
water flood management functions. 
We then calculate the actual cost of the 
necessary infrastructural development to 
achieve exactly the same ends; that cost 
can thus be considered the natural capital 
value of the wetland in terms of those 
particular outcomes.”

Potential future innovations
A core strength of Ricardo is its ability to develop new product innovations to the level of functional 
prototypes and niche manufacture. Projects have included high-profile vehicles such as the 
development and manufacture of the ocelot/Foxhound for the British Army, IAI’s semi-robotic, pilot-
controlled aircraft tug system TaxiBot, a steerable oil and gas drill-line tractor capable of operation in 
the extreme environments via a 2 km umbilical, and numerous novel powertrain and vehicle systems.
Based on this extensive technology portfolio, the following are just some of the possible innovations 
under discussion with water companies: 
 › an autonomous tractor system that can travel through major pipe systems, detecting and repairing 
incipient leaks before serious problems occur 

 › a major leak repair system based on a tractor vehicle linked to an externally fed bandage, accessed 
via a keyhole surface-drilled hole of around 3 cm to minimize disruption to traffic through extensive 
road closures

 › a small in-pipe robot to survey erosion of pipe support material using the same ultrasonic sensors 
used to monitor bearing condition in wind turbines

 › a diesel-powered drone for long-endurance missions with increased payload, to inspect the inside 
of major infrastructure or for above-ground surveys

 › a platform-driven system for breakup and collection of sewer ‘fatbergs’ – with possible subsequent 
fuel-based use of the collected material.

“Increasingly, we are looking at natural 
ecosystems and ascribing a financial value to 
the benefits that society derives from them. This 
enables better informed decisions to be made 
over infrastructure development proposals that 
impact the environment” Dr Jenny mant, head 
of water management
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the company has long stated its vision 
of providing services related to scarce 
resources, of which water is internationally 
recognized as being an emerging focus. 
But few could have predicted such an 
immediate fit with the wider Ricardo group. 

Potential value-adding synergies and 
opportunities for collaboration abound 
– everywhere from automotive design 
software and control technology, to waste 
and recycling, pollution incident response, 
climate finance, infrastructure planning 
and electrical power systems. Like a 
crucial missing piece of a jigsaw puzzle, 
few of these would have been apparent 
beforehand, yet they seem strikingly 
obvious once in place. 

“the opportunities we face are many, 
and they are there for us to realize,” 
concludes Daressa Frodsham. “as a part 
of Ricardo, the water business unit has the 
potential to work with specialists across 
the company in developing our presence in 
the UK and internationally. We are bringing 
our skills to the mix of those across the 
rest of Ricardo to provide something new 
and different for the water industry and 
beyond.” 

Case study: A new water supply for west Cumbria

The water supply to west Cumbria currently relies on water sources 
including abstraction from ennerdale water (above), which is located in 
the uk’s Lake District national Park – one of the country’s most sensitive 
and iconic landscapes. ennerdale, its lake and the River ehen play host 
to a range of protected wildlife. The wider ennerdale valley is also home 
to some of england’s most vibrant natural environments and one of 
the longest running ecological restoration projects in the uk, which 
aims to allow the landscape to evolve naturally with reducing human 
intervention.

Permission to continue using ennerdale as a water source ends 
in 2022 when the environment Agency withdraws the abstraction 
licence. As a result, certain customers in west Cumbria will be at risk 
of water shortages. To compensate for this, water company united 
utilities has proposed a £300 million capital investment scheme 
linking west Cumbria to the rest of their regional water network via a 
major new pipeline from Thirlmere to west Cumbria. This scheme also 

comprises construction of a new water treatment works, pumping 
stations and underground service reservoirs. Given its location at the 
heart of the Lake District, this infrastructure will be developed across 
environmentally sensitive and challenging terrain, including mountains, 
valleys, rivers and peat bogs. 

Ricardo water & environment supported united utilities in delivering 
a successful planning application for this major new water supply 
infrastructure. The Ricardo team led the ecology and water environment 
input, which included extensive wildlife and river surveys, impact 
assessments, mitigation design, and stakeholder engagement for 
the environmental statement. ultimately, the work was significant 
in demonstrating the environmental case for replacing the local 
abstraction of water, so reducing the potential impact on a designated 
european site for nature conservation, with a more distant, but less 
sensitive source. The success of the scheme was recognised as ‘highly 
Commended’ at the 2017 Planning Awards in London.

“on average, the developing nations of Asia will 
deploy around 81 percent of their fresh water 
resources for agriculture, with just 10 percent 
used by industry and the balancing 9 percent 
for domestic consumption” Dr. mohsin hafeez, 
head of international business development , 
Ricardo water business unit
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the railway industry represents a highly 
complex system of interrelated players, 
from the manufacturers of rolling stock, 
signalling systems, station equipment 
and other components of the permanent 
way, to service operators, regulators and 
governments. Safety is universally a critical 
consideration, and this is reflected in the 
highly regulated nature of the industry in 
almost all international jurisdictions. 

Beyond safety, the need for 
interoperability imposes an additional layer 
of necessary regulation. operators must 
be able to provide cross-border services, 
equipment and vehicle manufacturers 
need to be able to supply overseas 
markets safe in the knowledge that their 
products will operate as intended. 

ukAs accreditation
In order to provide its comprehensive 
range of rail industry assurance services, 
Ricardo Certification itself requires 
the accreditation by the appropriate 
national agency. this effectively ensures 

a high quality threshold so that only truly 
competent organizations can provide 
these safety and operationally-critical 
assurance services. Within the UK, this 
national accreditation body role is provided 
by the United Kingdom accreditation 
Service (UKaS), which is appointed by 
government, to assess organisations that 
provide certification, testing, inspection 
and calibration services. 

“Independence and impartiality are two 
of the key prerequisites for holding UKaS 
accredited conformity assessment,” 
explains Ricardo Certification director 
Richard Gibney. “So, when Ricardo 
acquired its certification business in 
2015, it was necessary for us to create 
additional and separate legal entities for 
this purpose.” 

Ricardo Certification UK Ltd was duly 
created and within a year, in 2016, it 
achieved its UKaS accreditation, enabling 
it to provide a comprehensive range of 
assurance services to the international 
rail sector (see box). In doing so it also 

achieved the accolade of being the 
first independent assurance provider 
operating in the rail market to offer a 
UKaS accredited Independent Safety 
assessment service. 

the process of gaining accreditation 
was necessarily transitional, as Gibney 
describes: “Many of the larger rail projects 
we’re involved in take several years to 
complete, with the notified, designated 
and assessment bodies being appointed 
at the beginning for the duration of the 
project. all of the projects’ stakeholders 
are keen to maintain consistency and to 
avoid having to re-conduct previously 
completed assessments should a new 
body be appointed. It was hence vital 
that Ricardo Certification achieved UKaS 
accreditation so that it could continue to 
work on the projects that had commenced 
prior to acquisition.”

Prior to the creation of Ricardo 
Certification, the team acquired by 
Ricardo was already providing a global 
service across 12 countries. as such, 

Ricardo Certification provides a fully independent assurance service on the crucial 
matters of safety and regulatory compliance for rail customers, and since its 
formation in 2015 it has gained an impressive portfolio of accreditations to underpin 
an expanding global demand for its services. Anthony smith reports 

interoperability
safety, assurance and 
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the three-car and four-car sets for 
passenger service.”

Looking to the future
the establishment of an accredited 
independent certification service in the 
rail sector will help Ricardo to develop 
its portfolio in new areas of energy 
and transportation, contends Gibney: 
“We are already seeing our rail and 
certification experts collaborating with 
the automotive business on autonomous 
vehicle safety assurance. there are also 
potential opportunities with our energy 
and environment business, where some 
markets are currently not regulated 
but may move towards an independent 
assessment model in the future. our UKaS 
accreditation means we can demonstrate 
to prospective customers that we have 
the requisite expertise and competence 
to carry out a range of assessments that 
can be applied to these emerging and 
innovative areas.”

“our first two years of operation as 
Ricardo Certification have been extremely 
positive,” concludes Gibney. “Despite the 
challenges of the transition of ownership 
and seeking UKaS accreditation in our 
own right, we’ve been able to grow our 
certification business in the rail area while 
simultaneously branching out into other 
domains too.” 

a fresh accreditation provided an 
opportunity to improve the consistency 
of the approach to work across the whole 
business, while still respecting the local 
regulations and business practices that 
vary from country to country. “Going 
through the accreditation process gave 
us the ideal opportunity to align the 
global certification side of our work by 
streamlining processes to ensure they are 
consistent across international borders,” 
explains Gibney. “the discipline of having 
to meet the standards in the certification 
area has really helped to roll out more 
efficient procedures to other areas of the 
business too.”

the achievement of accreditation 
has also had a positive effect on the 
collaborative working of Ricardo’s 
global offices, he continues: “one of the 
conditions of Ricardo Certification holding 
UKaS accreditation is that we have to 
demonstrate that we are in control of 
all certification and inspection activity 
conducted in our name across the 
world. the resultant management and 
control structure we have implemented 
has helped bring the various global 
organizations together, meaning we are 
significantly more joined up than before.”

International customer base
the international scope of Ricardo 
Certification’s business was underscored 
in July 2017 with the announcement of the 
successful completion of an independent 
assessment of a new signalling technology 
developed in China by Beijing national 
Railway Research & Design Institute of 
Signal and Communication (CRSCD). 
From initial application to the final issue 
of the certificates, the entire assessment 
process - which extended across the 
complete design and production phase - 

was completed by Ricardo Certification in 
just seven months. 

“We were particularly proud of 
this work,” continues Richard Gibney, 
“as these are the first domestically 
developed signalling products to have 
been assessed by Ricardo’s team against 
the european ‘technical specifications 
for interoperability’ standards. their 
successful certification means they can 
now be considered for application in the 
european market.”

In europe, netherlands national rail 
operator nederlandse Spoorwegen 
(nS) introduced the new Sprinter next 
Generation (SnG) trainsets, manufactured 
by CaF of Spain, for testing on the national 
network in october 2017. Ricardo was 
appointed as the independent and 
accredited party to assess compliance 
of the new vehicle against technical 
regulations in order to start the testing 
phase on the nS network. this required 
expertise on a wide range of technical 
areas, such as the electrical sub-systems, 
braking, environmental conditions and 
train safety systems. 

“We are now supporting CaF with the 
management of the test campaign,” 
explains Gibney, “with Ricardo’s teams 
monitoring key measurements and 
metrics of the vehicles’ progress. the 
project remains on schedule to enter 

“we were particularly proud of this work in 
China, as these are the first domestically 
developed signalling products to have been 
assessed by Ricardo’s team against european 
interoperability standards” Richard Gibney, 
Ricardo Certification director

Ricardo Certification – services and roles
notified Body (noBo) – Ricardo Certification provides conformity 
assessments of products and subsystems against the relevant 
requirements of the european Directive on the Interoperability of the 
Rail system. The company’s accreditation covers all sub-systems and 
interoperable constituents, including infrastructure, energy, control, 
command and signalling, as well as rolling stock, maintenance, and 
operations. 

Designated Body (DeBo) – a similar role to that of the noBo, but focusing 
on assessments of compliance with national, as opposed to european, 
regulations. 

Assessment Body – Ricardo Certification acts as an independent party 
appointed to assess the safety risk process applied during a project, 
determining compliance with the ‘common safety method on risk 
evaluation and assessment’ regulations. The final output is the production 
of a safety Assessment Report. 

Independent safety Assessment – Ricardo Certification can assure 
customers that their projects are meeting recognized industry, legal and 
regulatory standards. It also demonstrates that the assessed business 
is committed to operating in a safe, sustainable and efficient manner, 
sending a reassuring message of transparency to passengers, regulators, 
investors and employees.

Railway Product Certification – for customers manufacturing railway 
related equipment, from vehicle components to signalling systems. 
This service applies processes accredited under european regulations 
to demonstrate a product’s compliance against a range of international 
railway standards. This provides the assurance to customers that the 
equipment will be compliant in their intended market.

Assessment Party and Plant Assessment Body – assuring, respectively, 
compliance with Iso regulations for all types of rail vehicles, and for on-
track plant and machines to be used on the uk national railway.
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Fisker chooses Ricardo 
to support electric 
powertrain integration

RICARDo news
Latest developments from around the global Ricardo organization

oxford City Council and oxfordshire County Council have put 
forward joint proposals to introduce a Zero emission Zone in oxford’s 
historic city centre. The design of the Zero emission Zone, including 
the financial modelling, has been delivered by Ricardo energy & 
environment. The proposals would see a ban on polluting vehicles 
from oxford’s city centre, adopting a phased approach, and initially 
targeting specific vehicle types across a small number of streets 
from 2020. 

As vehicle technology develops, the zone will expand to include 
all vehicle types across the whole of the city centre by 2035. If 
implemented, it is believed that these plans would lead to oxford 

becoming the world’s first Zero emission Zone. 
Guy hitchcock, Ricardo’s knowledge leader for Low emission 

Zones and strategies, said: “It has been a privilege to support 
oxford City and oxfordshire County Councils with the financial and 
emissions modelling that supports oxford’s ambition to implement 
a Zero emissions Zone. Cities around the world face the challenge of 
economic and population growth whilst managing increases in air 
pollution and associated impacts on the health and wellbeing of their 
local communities. I am confident that the work being done in oxford 
demonstrates that zero emission development can be technologically 
and economically achievable.”

world’s first Zero emission Zone

Fisker Inc., designer and manufacturer 
of high quality electric vehicles with 
impressive ev ranges, has announced 
a strategic partnership with Ricardo to 
integrate the all-new Fisker eMotion 800 
v electric Powertrain. the partnership will 
include integration of Fisker’s proprietary 
800 v Ultra Charger, 800 v battery pack 
and e-axle systems.

the eMotion powertrain is based on an 
800 v high-voltage system architecture 
which includes the motors, inverters and 
power electronics. LG Chem will deliver the 
cylindrical cells, based on nCM chemistry, 
that are structured into Fisker’s high 
energy density battery pack. the exact 
details of the proprietary charging method 
are still held closely inside Fisker. all vehicle 
system controls will also be included in the 
Ricardo Fisker partnership. 

the benefits of an 800 v electrification 
system are thinner and lighter cables, 
smaller, more efficient motors, lower 
system weight, less heat generation, lower 
manufacturing costs, faster charging and 
higher power throughput. Fisker plans 
to showcase the all-new eMotion at the 

2018 Consumer electronics Show (CeS) 
in Las vegas. 

“For the past year, we’ve been in stealth 
mode talking about our technology 
without discussing partners,” said Henrik 
Fisker, founder and Ceo of Fisker Inc. “With 
CeS being the global debut of the Fisker 
eMotion, we are now starting to share 
who our partners are. Ricardo is, without 
question, a global leader in powertrain 
integration. We are setting the benchmark 
high with the eMotion and Ricardo is yet 
another partner that will help make the 
eMotion truly a world-class vehicle.”

Ricardo US President Paul Rivera 

commented: “I am pleased that Ricardo 
will be working with Fisker Inc. to 
overcome the challenges associated with 
integrating ultra-high voltage systems, 
energy storage, components and wide 
band gap semiconductors. We look 
forward to partnering with Henrik Fisker 
– arguably one of the most well-known 
automotive designers in the world – and 
his team to bring the eMotion premium 
electric vehicle to market and generating 
advanced technical solutions that benefit 
our customers.”
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The 2017 ITs world Congress in montreal, the premier 
global forum for discussion of intelligent transportation 
technologies and innovations, was the perfect venue for 
Ricardo to present no fewer than three papers giving its 
latest thinking in the areas of automated vehicle systems 
design and homologation for safety.

It is generally accepted that the introduction of 
Connected and Automated vehicles (CAvs) offers the 
potential to improve the efficiency and convenience of 
road and vehicle use. It also promises to reduce accidents 
and provide higher standards of safety than are possible 
today. In the paper Safety Homologation Process 
For Connected Automated Vehicles, Ricardo argued 
that while CAvs hold the prospect of delivering such 
commercial and societal benefits, they will bring new 
forms of risk, too. The paper proposed a common process 
for the homologation of driverless transport systems for 
a large variety of applications ranging from automated 
cargo carriers on a dedicated track to driverless public 
transport on public roads. 

In a further paper, New Safety & Security Methods 
Required For Connected Automated Vehicle Development, 
Ricardo set out to show how the new functionalities 
provided by high connectivity and automation make CAvs 
technologically distinct from conventional vehicles. Their 
robust and successful development therefore requires a 
new and different approach. The paper set out what needs 
to be considered at each step of the vehicle and ecosystem 
development cycle in order to assess and mitigate risks, 
and to validate and assure safety and security of CAvs 
during their complete lifecycles. 

The final paper presented by Ricardo at the 2017 ITs 
world Congress was entitled Developing A Platooning 
System For A Real-World, Long-Term Road Trial. This 
paper described how the trial of heavy truck platooning 
will be carried out to evaluate the real-world benefits 
and effects of operating platoons on public roads, and 
the implications of integrating it into the operations of a 
logistics organization. The trial has been commissioned 
by the uk Department for Transport (DfT) and highways 
england, and is to be the first real-world operational 
trial of platooning vehicles on uk roads. The trial, using 
connected vehicles which will still have drivers, is being 
delivered by a consortium led by TRL, and including 
Ricardo, DAF Trucks – with which Ricardo is already 
collaborating on the european ecoTwin platooning 
project – and global logistics company DhL.

Ricardo energy & environment is pleased 
to be working with the C40 Cities Climate 
Leadership Group as an implementation 
partner for a ground-breaking project 
supporting nine african megacities 
tackling climate change.

C40 is the network of the world’s 
megacities committed to addressing 
climate change, and the project – 
announced at the Un Climate Conference 
in Bonn (CoP23) – aims to accelerate 
climate action in african cities, to build 
local capacity, and to support integration 
of city actions within the country’s 
nationally Determined Contributions 
(nDCs) under the Paris agreement. 

entitled Cities Matter: Capacity Building 
In Sub-Saharan African Megacities 
For Transformational Climate Change 
Mitigation, the project is part of the 
IKI International Climate Initiative. 
the German Federal Ministry for the 
environment, nature Conservation, 
Building and nuclear Safety (BMUB) 
supports this initiative on the basis of a 
decision adopted by the Bundestag.

as C40’s main contracted technical 
implementation partner, Ricardo will be 
providing tailored technical assistance 
and practical support to the cities, 
working with them over the next three 
years to develop transformational, robust 
and evidence-based long-term climate 
action plans that align with national 
climate strategies and the goals of the 
Paris agreement, and which support 
sustainable development goals.

the cities that will be supported through 
this initiative are accra, Cape town, 
addis ababa, Dar es Salaam, Durban, 
Johannesburg, Lagos, nairobi and tshwane.

why is this project important?
With over 70 percent of global Co2 
emissions attributable to cities and 

urban areas, sub-national action will be 
key to delivering the Paris agreement. 
Limiting warming to 1.5 degrees will 
require identification of transformational, 
ambitious and robust transition pathways 
to 2050 and beyond. Cities often lack the 
technical capacity to develop long-term 
abatement strategies and there remains 
little integration of city and country-
level activities; this limits the ability of 
these cities to identify, understand and 
effectively target and finance the most 
efficient mitigation opportunities. 

although sub-Saharan african 
countries are among the lowest emitting 
in the world, the region is urbanizing 
faster than any other. With growth of 1.4 
percent per annum, by 2050 some 56 
percent of the region’s population and 
21 percent of the world’s total urban 
residents will live in cities in sub-Saharan 
africa. Many of these cities are investing 
in infrastructure and setting policies that 
will impact on development pathways for 
years to come. there is therefore a narrow 
window of opportunity to avoid high 
carbon ‘lock-in’ and to support climate-
resilient and sustainable development by 
mainstreaming climate change into long-
term investments and planning decisions.

this project is ground breaking as 
it aims to support greater vertical 
integration between city and national 
governments. Whilst cities are widely 
recognized as having a key role to play in 
delivering international climate objectives, 
they are still not acknowledged in most 
country climate strategies and are rarely 
given attention in nDCs. Identifying ways 
to improve vertical integration of local 
and national government climate actions 
in african countries and cities will include 
identifying best practices and common 
challenges, thus providing valuable 
lessons for other cities and regions. 

vehicle automation focus 
at ITs world Congress 

helping African megacities 
deliver Paris climate goals
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Ricardo strategic 
Consulting and A2mac1 
are to renew their 
trailblazing partnership 
providing crucial 
benchmarking and 
competitive analysis of 
electric and plug-in hybrid 
vehicles. since 2011, 
the two companies have 
collaborated to develop 
innovative benchmarking 
services, including the 
first ever web-based 
electric and hybrid 
electric vehicle (ev & 
hev) benchmarking and 

competitive analysis online database, ev/hybrid Analysis. 
“we are delighted to continue our long-standing partnership 

with the A2mac1,” said Derek schlonsky, president of Ricardo 
strategic Consulting. “we have built a collaborative and successful 
relationship with their team, and consider A2mac1 a key and valued 
partner in helping deliver Ricardo’s benchmarking services. we look 
forward to continuing to provide subscribers with customizable 

electrified vehicle insights that can be used to support their 
competitive intelligence requirements.”

Benchmarking and competitive analysis have become essential to 
success in an increasingly global competitive market place. Ricardo 
and A2mac1 deliver essential intelligence on the current state-of-
the-art electric drive systems for every stage of the product lifecycle 
from the early target definitions to the final technical analyses. users 
of ev/hybrid Analysis are given a profound insight into the design and 
value chain strategies employed by manufacturers of today’s most 
advanced electric vehicles.

“Ricardo has been a great collaborator to A2mac1 for the past six 
years. we are excited to extend this partnership,” said Benoit singher, 
General manager of A2mac1.

To date, Ricardo and A2mac1 have completed the teardown 
and benchmarking of over 20 electric and hybrid vehicles. Their 
continued partnership will allow the addition of new vehicles to their 
subscription service to keep clients at the forefront of technical and 
strategic competitiveness. Five vehicles were added to the service 
in 2017, including the Chevrolet Bolt. under this new agreement five 
more vehicles will be added in the coming twelve months. 

For more information about Ricardo’s benchmarking products and services 
visit https://estore.ricardo.com/shop/xev_benchmarking_database

EV and hybrid benchmarking

Ricardo helps with new Beijing maglev line
experts from Ricardo are playing a key role in the final 
preparations for Beijing’s new maglev line. the S1 line will be 
first in the Chinese capital to operate with magnetic levitation, 
serving a 10 km route through the western districts of 
Shijingshan and Mentougou.

appointed earlier this year as the Independent Safety assessor 
of the line’s signalling technology, Ricardo’s Beijing team has been 
closely involved throughout the final stages of the project, making 
every effort to assure the new line’s safety through a series of 
assessments and on-site audits. Under particular scrutiny have 
been the design, installation, testing and documentation of the 
system critical safety components such as the automatic train 
supervision and protection, automatic train operation, and the 
computer interlocking subsystem. 

the unique characteristics of maglev technology – for 
example, the special track and switch layout, as well as axle 
counter configurations – require specialist consideration. 
as such, the Ricardo team has hosted workshops with 
stakeholders to apply a risk-based approach, ensuring 
potential challenges are identified and resolved as the project 
moves towards completion.

“It was fascinating to watch the team at work on this 
unique and exciting project,” commented Ricardo Ceo Dave 
Shemmans during a recent visit to Beijing to observe some of 
the team’s on-site audits. “Projects like this show that maglev 
technology is becoming an increasingly viable option for major 
international cities like Beijing looking to reduce their reliance 
on car usage. alongside conventional tram and metro systems 
with steel wheels and steel rails, this is an area in which 
Ricardo is ideally placed to assist.”

Initial service trials of the S1 line started in the early autumn 
of 2017. once launched, services will operate with an initial 
fleet of ten locally-manufactured six-car maglev trains, each 
with the capacity for around 1000 passengers and capable of 
operating at speeds of up to 80 km/h.

Ricardo news
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Delivering Excellence Through 
Innovation & Technology

www.ricardo.com

Mission-ready 
engineering solutions
Ricardo delivers wide-ranging engineering programmes across light and heavy land and sea operating 
spaces and is the partner of choice for many original equipment manufacturers.

The quality of our solutions results from a unique combination of operational, technical and strategic expertise, 
coupled with access to world-leading engineering facilities.

Thought leadership

• New systems critique

• System veri� cation engineering

• New technologies assessment

Performance engineering

• Complete system design/optimization

• Component and whole-vehicle engineering

• Hybrid and electric systems 

• Niche manufacture and assembly

• Vehicle and infrastructure testing

Technical consulting

• Project management

• Technology migration

• Technical investigation

• Energy e�  ciency 

• Environmental impact assessment

• Incident investigation

• Fleet performance 

• Condition monitoring

• Corporate strategy and future-trend modelling

• Health and usage monitoring 

Email: info@ricardo.com  Tel: +44 (0)1926 319319
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Proven Winning 
Transmissions
Delivering bespoke and o � -the-shelf race-winning solutions

We design and manufacture championship-winning transmissions for both OEM factory and customer 
racing applications. We are experts in both, and our transmissions have helped our customers win races 
for decades. 

Our strength lies in delivering solutions that meet our clients' exact needs. We work exhaustively to ensure seamless 
integration and, ultimately, to develop an overall package that gives a clear competitive edge.  

Our transmissions team, consisting of more than 150 experts, specialises in prototype manufacture and assembly 
through to low-volume production.

Delivering Excellence Through 
Innovation & Technology

Find out how Ricardo can help with your transmission development
Email: info@ricardo.com   Tel: +44 (0)1926 319319


