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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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The prospect of automated sharing of municipally-owned city cars suddenly 
became much less daunting thanks to this ForTwo EQ concept from Smart. 
Intended as a vision of how personal city mobility could work in 2030, the EQ 
would be summoned by the push of a smartphone button; it would identify itself 
to the user, who could decide whether to offer a ride to another person en route 
if their routes coincide. 

There are no controls as every aspect of the journey is automated. The doors 
rotate open to save space, and the EQ will operate continuously until it decides 
it needs recharging; on the rare occasions it needs to park, its exterior surfaces 
can display information or advertising messages. with this intriguing urban 
concept, the Smart brand appears to have returned to the essence with which it 
was originally envisaged in the late 1990s.

InDuSTRy news
The latest in technology, innovation and sustainability across world industries

Smart take on urban mobility

With the inconvenient issue of diesel 
having been neatly dealt with in a crisis 
summit with the Federal Chancellor 
earlier in the summer, the German 
automakers stormed full throttle 
into the Frankfurt show with a high-
profile vision of a shining electric and 
autonomous future, showcased by 
glittering concept vehicles and next-
generation engineering.

Audi’s fully autonomous Aicon concept, 

an elegant full-sized four-door coupé, 
appeared alongside the brand-new A8 
luxury sedan that it could well replace 
in 2022 or 2023. With no pedals or 
steering wheel, the Aicon’s interior alone 
was enough to signal a new era for the 
automobile, as was its claimed 800 km 
electric range. Alongside stood another 
concept destined to reach the market 
sooner – the Elaine etron sportback, with 
level 4 automation.

BMW countered with a blueprint  
for its long-awaited mid-range electric 
car. The low-slung, 3-Series-sized  
i Vision Dynamics boasted an all-electric 
range of 600 km and its “near-future” 
production version will be one of 12 pure 
electric models BMW will have on sale 
by 2025. Little is yet confirmed on the 
engineering side, but the word on the 
ground is that this is expected to sell 
in large volumes and may feature less 
costly carbon fibre than the i3 or i8 in  
its construction.

Daimler, for its part, showed the 
third variation on its EQ compact EV 
platform, the A-Class-sized Mercedes 

EQA hatchback, as well as the 
well-received Smart EQ – see 

below – with CEO Dieter 
Zetsche confiding that 
Smart would become an 
all-electric brand from 2020. 

And France’s Renault, for good 
measure, showed its intriguing 

Symbioz electric concept, designed 
to integrate its energy management into 
the user’s lifestyle – and the ‘eco’ house 
that also formed part of the concept. 

Full throttle into 
the electric era

Autonomous 
ambassadors:
BMW i Vision 
Dynamics (left) and
Audi Aicon (below) 
concepts point
towards a very 
different
future
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Highlighting the latest thinking in automotive 
engineering and technology worldwide 

news In BRIEF
Never mind city-centre bans for diesel 
cars: now, after a summer of historic 
announcements, the future for all 
combustion engine-only powertrains is in 
question – in Europe, at least. 

In July Volvo caused a stir by 
announcing that it would no longer launch 
purely gasoline and diesel cars from 2019, 
effectively confining itself to hybrids and 
pure EVs. France quickly followed with a 
plan to outlaw the sale of any unelectrified 
combustion-engined cars after 2040; this 
in turn was followed by parallel proposals 
in the UK. Norway and the Netherlands 
have already signalled similar intentions 
for 2025. More recently, India and 
China – the world’s largest car market 
– have begun considering combustion 
engine bans, too. The developments 

have reignited debate in Germany over 
restrictions for combustion-powered 
vehicles, heightened by an emergency 
summit over the diesel issue with the 
Federal Chancellor Angela Merkel, and 
the prospect of electric car quotas has 
resurfaced at the EU in Brussels.

Among automakers, Jaguar Land 
Rover, Honda and even Aston Martin were 
quick to respond with electric pledges, 
though in common with others their 
promise was only to include an electrified 
option in each of their model lines. By 
the time of the Frankfurt motor show 
in September, most manufacturers 
had announced forward strategies that 
included a significantly enhanced role 
for electrified models at the expense of 
diesels, whose market is falling. 

Climate risk classifications expanded
To cater for newly identified future scenarios predicted 
by the latest climate models, researchers at the 
University of California, San Diego, have come up with 
new categorizations for future outcomes which, while 
low in probability, are still statistically significant. A 
global temperature rise of 1.5 Celsius is still described as 
“dangerous”, while above 3 Celsius is labelled “catastrophic” 
and a rise of over 5 will lead to “unknown” scenarios that 
could pose an existential threat to humanity.

Gearbox power record
Rolls-Royce has established a new record with its Power 
Gearbox. Under testing, the new unit, employed within the 
next-generation UltraFan turbofan engine to allow the fan 
at the front of the engine to run at a much slower speed than 
the central shafts, has reached 70,000 hp. It is designed to 
run up to 100,000 hp, making it the world’s most powerful 
aerospace gearbox.

40 battery Gigafactories needed
The rapid expansion in electric car demand over the next 
decade will require the equivalent of 40 new giant battery 

plants along the lines of Tesla’s Gigafactory, says VW’s 
development head Ulrich Eichhorn. By 2025, with 25 
percent of its output expected to be electric, VW alone 
will require 200 GWh in battery capacity, he calculated.

Solar roof increases range
Audi is co-operating with Alta Devices to integrate thin-film 
solar cells into the panoramic glass roofs of its production 
vehicles. Later, the partners plan to cover almost the entire 
roof of the car with solar cells. The current generated will be 
used to power the air conditioning system or seat heaters, 
helping increase the vehicle’s range on each battery charge. 
Eventually, says Audi, the solar energy could be used to 
directly recharge the traction battery.

Autonomous first journey
The Mercedes-Benz S-Class at the end of the assembly 
line starts up, moves off smoothly and drives to the 
dispatch car pound some 1.5 km away. No one gets out: 
no driver is present. This is a pilot study at Mercedes’ 
Sindelfingen plant to employ automated driving within 
the production environment. Initially, it will eliminate the 
need for shuttle buses to ferry the drivers back to the plant 
again; one day, says the company, the car might find its 
own way to its owner.

ByD takes to rail
China’s BYD, best known in the west for its hybrid and 
electric cars, has opened its first commercial monorail 
system. BYD claims its Skyrail service is 80 percent 
cheaper than a city subway system and takes one third 
of the time to build; more than 100 cities have shown 
interest, says the company.

End of road in sight for combustion?

Long-distance cruises are an increasingly 
popular form of holiday but, according 
to a leading campaign group, cruise 
ships are highly polluting. In some 
cases, says Brussels-based Transport 
& Environment, ships emit particulate 
matter equivalent to 1 million cars, and 
air quality on deck can be twice as bad as 
that at street level in central London. 

Shipping is the only industry not subject 
to climate measures, and T&E notes that 
the International Maritime Organization’s 
current EEDI efficiency standard is 
not ambitious enough to cope with the 
expected growth in global shipping traffic. 

Rolls-Royce is addressing the issue 
with a new eco cruise ship design, 
aimed at the growing expeditionary 
cruise market to sensitive areas such 
as Antarctica. The 9300 tonne MS World 
Explorer will incorporate an advanced 
low-voltage power electric drivetrain, 
allowing the main gensets to be run at 
their most efficient regime. On board will 
be 200 guests and 111 crew, while at the 
opposite end of the scale will be another 
Rolls-Royce venture – an autonomous 
naval vessel that is entirely unmanned.
The fully electric ship will be able to operate 
‘over the horizon’ for 100 days at a stretch.

Technology focus moves to shipping

The second generation of volume-production electric cars gets 
under way with the new nissan Leaf. Sleeker and 
less polarizing in its style, the new Leaf has 
advanced driver assistance features such 
as autonomous parking and can be 
integrated into the electricity grid 
for two-way charging. Its 40 kwh 
battery pack gives a range of 378 
km, and a longer range version at a 
higher price will be added next year.

new nissan Leaf
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Solar, wind and tidal power are approaching a tipping point to become 
significant global energy sources, according to latest industry data. 

China has met its 2020 target for 105 GW of installed solar power three 
years early, though this still only represents 1 percent of Chinese demand, 
and by the end of this year global solar capacity of 390 GW will have drawn 
level with the 391.5 GW of nuclear capacity, predicts GreenTech Media. 

TuNur in Tunisia is embarking on a 4.5 GW concentrated solar project to 
supply energy to Europe via three undersea cables, helping the EU meet its 
renewable energy targets, themselves the subject of discussion and under 
pressure to be raised from 27 to 35 percent for 2030. 

The first phase of Scotland’s MeyGen tidal power scheme generated a 
record 700 MWh in August and is later set to reach its 6 MW peak capacity; 
across Europe, tidal power has the potential to generate 20 GW, according to 
industry consensus.

Within the UK the business case for offshore wind was very publicly 
boosted in the latest round of bidding for upcoming generation contracts, 
said Lloyds Register: two offshore wind projects came in at £57.50 per 
MWh, compared with nearly double that figure for new nuclear. Wind and 
solar power will be cheaper than coal-fired electricity within five years, 
according to Bloomberg New Energy Finance, and will provide one third of 
global energy requirements within 25 years. 

Renewable energy boost

while public attention and the media focus 
has shifted dramatically towards the fast-
accelerating electric car sector, automakers 
are continuing to invest heavily in conventional 
technologies and, says Volkswagen’s head of 
engineering development, ulrich Eichhorn, 
combustion-engined vehicles – including 
diesels – will be around for a long time.

Vw would be investing €10 billion in the 

development of electric powertrains, but 
also a similar sum in combustion engines and 
transmissions, he said. The nOx problem is 
solved in new engines, he noted, and future 
legislative limits will be fully met, even under real 
driving emissions conditions. 

However, conceded the engineering chief, 
fine particulate matter is still an issue with 
direct injection gasoline engines. Although 

this amounts to only 2 percent of overall 
PM emissions, Vw would be fitting gasoline 
particulate filters across the board within the 
coming two years, he said.

Though some automakers are moving 
away from diesel for small and medium cars, 
Honda has announced a new diesel for its 
tenth-generation Civic, using steel pistons and 
incorporating a new nOx storage converter.

Engine development continues

As near-production electric cars jostle for position in a European 
EV market set to broaden dramatically after 2020, driving range is 
emerging as one of the key competitive factors.

while extravagant showcars at the Frankfurt salon boasted of more 
than 800 km before needing recharging, their more production-ready 
counterparts such as the Mercedes-Benz EQA (above) promised 400 km, 

with the larger Volkswagen 
I.D. Crozz 2 (right) offering 
500; its closely-related Skoda 
counterpart, the Vision E, is 
rated at 310 km – similar to the 
showroom-ready Tesla Model 3. 

By contrast, the Mini Electric 
concept and the neat Honda urban EV were short on technical detail, 
though both are scheduled to launch in 2019. Volkswagen said it would 
initially launch five EVs on the ID architecture from 2019, as well as 50 EVs 
across the group’s brands by 2025. Even Bentley will be represented in the 
EV sector, with an electric convertible sports car confirmed for 2019.

The Renault-nissan Alliance, now also incorporating Mitsubishi, 
announced an ambitious 2022 Strategy to include common EV 
platforms for multiple segments by 2020. Twelve new pure-electric 
vehicles will appear by 2022, with ranges of up to 600 km, as well as a 
30 percent reduction in battery cost and just 15 minutes charging time 
to deliver range of 230 km. CEO Carlos Ghosn said overall Alliance sales 
would exceed 14 m units by 2022.

EVs will compete on range
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VIEwpoint
Imagine asking motorists to change 
their tyres whenever they cross a 
national border. Or expecting bus 
operators to wait several years to 
establish which roads their new fleet will 
be allowed to drive on – and then require 
them to pay for information about bridge 
heights along those routes. But such is 
life in Europe’s rail industry. 

Far from being a seamless network – a 
single, interconnected mode stretching 
from Lisbon to Moscow – the reality of 
European rail is more a patchwork of 
national systems that, for generations, 
have developed in accordance with 
their own rules and regulations, which 
have been run by powerful national 
monopolies, and which, naturally, utilize a 
range of incompatible technologies.

The result is an industry that, 
with some justification, can be 
accused of inefficiency, high costs 
and protectionism. A sector where 
innovation has often foundered in 
the face of complex technical and 
bureaucratic barriers. For those who 
work in it, or serve it – let alone those 
who use it – the industry can test 
people’s patience.

Slow change coming
In the late 1980s – to its great credit 
- the European Union set out on the 
long journey to bring change to the 
sector. Various reform packages 
have been introduced over the past 
25 years, each one helping to lay 
the foundations of a more efficient, 
borderless and competitive rail system. 
Central to this are consistent technical 
standards across rolling stock, track and 
communications technology.

The process is ongoing. Just last year, 
agreement was finally reached on a 
number of measures to further liberalize 
the European market - such as the 
expectation of competitive tendering 
for the right to operate domestic 
passenger services in each territory. 
But agreement was achieved only after 
more than five years of negotiation, 
objection and eventual compromise 
between member states. In other words, 
it has taken until 2016 for the European 
rail industry to accept, at the very least, 
the concept of open competition in the 
operation of services.

But herein lies the main problem. 

Although policymakers undertake 
the painstaking process of building 
consensus and forging agreements, true 
transformation will still require the full 
co-operation of governments, incumbent 
companies and a workforce that is 
devoted to deeply ingrained procedures. 

For example, at the heart of plans 
to develop a single European railway is 
ERTMS – essentially a common system 
of signalling and control that will enable 
trains to cross national borders without, as 
they do today, being required to have the 
specific onboard technology and qualified 
drivers for each national signalling system 
they encounter.

But despite it being more than 25 years 
since ERTMS was launched, only one 
country, Denmark, has begun the process 
of converting its entire network. In that 
time, the technology underpinning ERTMS 
has been pulled in different directions as 
each country imposes local amendments 
and variations, challenging the very 
concept of a common standard.

A dose of radicalism
The industry needs to get better at 
working together. And fast.

Competing modes such as automotive 
and aviation have accepted the need to 
break with long-established business 
models to meet the changing needs 
of society. The rise of the low-cost air 
carriers, investment in fuel efficiency, 
the emergence of autonomous vehicles 
– these are all the result of sectors 
acknowledging that the way things used to 
be done should not necessarily be the way 
things will continue to be done.

Collectively, the rail industry has proven 
ill-equipped to digest large-scale change. It 
is still too fragmented, too inward looking. 
It needs to work together to solve common 
problems. It should see liberalization as a 
positive change. It should welcome fresh 
thinking and the odd dose of radicalism.

Or risk being forever stopped at the 
border to change tyres.

Rail needs to break down the frontiers
Paul Seller  – MD, Ricardo Rail

The rail industry 
needs to work 
together to solve 
common problems

Fuels from CO2  
in the air

Engineers in Finland have succeeded in producing renewable 
fuels and chemicals by extracting CO2 from the atmosphere 
using solar energy. The Soletair demonstration project, run by 
Finland’s VTT Research Centre and the Lappeenranta University 
of Technology (LUT), has produced some 200 litres of fuel so 
far in its pilot configuration housed in a shipping container. Each 
installation is capable of producing around 80 litres a day.

In the Soletair process, solar energy is used to split water 
into hydrogen and oxygen; the hydrogen is then synthesized 
with CO2 separated from the air by adsorption to produce 
hydrocarbon molecules, which are in turn refined and separated 
into chemicals, oils and gas. These in their turn can be used to 
produce plastics, gasoline and diesel-like fuels and syngas.

Additional modules can be added in order to increase output, 
and the intention is for the pilot plants to be used across a 
variety of EU projects.

“The concept we are exploring is an example of how the 
chemical industry could be electrified in the future. The burning 
of fossil fuels must end by 2050, but people will continue to need 
some hydrocarbons,” said Professor Jero Ahola of LUT. 

One clear candidate for the large scale use of synthetic liquid 
fuels is Europe’s road freight sector. A recent study has shown that 
even with the implementation of advanced second-generation 
biofuels, GHG emissions would only reduce by 4 percent.

Ducati fans accustomed to the distinctive 
off-beat pulse of the company’s large-
capacity V-twin engines will soon have a 
very different sound to enjoy. Launching in 
november will be the Desmosedici 
Stradale, the roadgoing version of 
the Italian premium bikemaker’s 
works MotoGP racers, and the 
firm’s first four-cylinder model 
for customers. The 1100cc V4 has 
desmodromic valve operation, 
allowing it to rev to 13,000  
rev/min for peak power in excess 
of 210 hp, as well as torque of  
120 nm between 8750 and  
12,250 rev/min.

Ducati sounds new era
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what is the background to Skyactiv-X?
Kiyoshi Fujiwara: In 2005 we started to develop a roadmap towards 
2050 for the ideal gasoline and diesel engines and how they 
could be improved with the aim of manufacturing emission-free 
combustion engines by mid century. We have been continuously 
developing our engines towards that goal in order to reduce CO2 
as we don’t believe that electric vehicles (EVs) in themselves can 
minimize emissions enough for the future of the planet. Between 
2008 and 2015 our goal was to reduce CO2 by 30 per cent for our 
Skyactiv gasoline and diesel engines. The first step in this process 
was in 2011 when we unveiled gasoline and diesel engines sharing 
the same 14:1 compression ratio – high for a gasoline engine and 
very low for a diesel. This resulted in a 15 per cent improvement 
in fuel economy for the gasoline engine, with a similar gain in 
torque at low and medium speeds. The diesel version saw a 20 
per cent improvement in fuel economy without the need for NOx 
aftertreatment. Skyactiv-X is a logical development of that.

Many of your rivals are pursuing downsizing, or rightsizing. 
wouldn’t this have been an option for you?
Yes, but we don’t see that it delivers sufficient benefits in Real 
World Emissions and fuel consumption; we don’t think small 
turbocharged engines are that effective, especially under low 
load conditions, for premium European brands. Around 2005 we 
decided not to downsize as we think that bigger displacement 
engines with cylinder deactivation are better for our customers 
when driving under high load conditions.

what role does electrification play in your future strategy?
As you know we have signed a deal with Toyota to build a $1.6 
billion American assembly plant for EVs and self-driving cars. We 

have a lot of knowledge about the internal combustion engine, but 
not so much about the best way forward for EVs – especially the 
platforms and how to utilize the battery technology. Toyota and 
Mazda engineering teams will be seeking the best way to develop 
EVs for our customers. Firstly, we need to develop EV technology 
by the end of 2019 for customer availability the following year; after 
that we will work with Toyota on developing the technology jointly 
for large-scale production but with our own unique body designs. 
Some countries, or regions, are better suited to EVs than others, 
especially those where electricity is produced cleanly. We have 
to have multiple solutions for the planet and EVs are part of that. 
We will also be developing 48-volt systems for i-stop and i-eloop 
(energy recovery systems) this year, followed by mild hybrids in 2019 
and plug-in hybrids in 2021 and beyond. We believe a combination 
of electrification with Skyactiv-X will result in emission-free 
combustion engines by 2050.

Though small in a global industry context, Mazda has always been big 
on engine innovation. With its latest development, Spark Controlled 
Compression Ignition, the Japanese automaker is claiming what could 
be the biggest technical breakthrough in decades for the internal 
combustion engine. Ian Adcock reports from Mazda’s European 
technical centre in Oberursel, Germany, where he spoke to R&D 
director Kiyoshi Fujiwara (left) and Mitsuo Hitomi, senior technical 
fellow in charge of the technical research centre

“Combining electrification 
with Skyactiv-X will result in 
emission-free combustion 
engines by 2050”

InTERVIEw

Mazda’s Skyactiv-X 
engine uses both 
compression ignition 
and spark plugs  
to combust its  
gasoline fuel
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“Our aim is to reduce corporate average 
well-to-wheel carbon dioxide emissions to 

50 percent of 2010 levels by 2030 and 
achieve a 90 percent reduction 20 years later”

Kiyoshi Fujuwara, R&D director

Expanding FirE Ball
= air piston
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ComprEssion

ratio 15

additional
ComprEssion

Compression Ignition using  
Spark Plug as Control FactorThat’s a bold claim…

Our aim is to reduce corporate average well-to-wheel carbon 
dioxide emissions to 50 percent of 2010 levels by 2030 and 
achieve a 90 percent reduction 20 years later. Key to that is our 
collaboration with Hiroshima University into genome editing and 
Tokyo’s Institute of Technology research into plant physiology to 
develop microalgae biofuel. This won’t impact on food stocks and 
has the potential for high fuel productivity; moreover, it can be 
used across a wide range of transportation including aircraft and 
ships. If this can be artificially manufactured to replace fossil fuel 
it will contribute to CO2-free vehicles as well as energy security. 
It might take time, but we want a sustainable future and we 
believe that instead of EVs, improved fuel consumption and some 
electrification is the most effective way to reduce CO2.

where does that leave diesel or, indeed,  
the wankel rotary engine?
There will continue to be a role for diesel because we have to 
utilize it especially for commercial vehicles and other heavier 
forms of transport. But we need cleaner systems, and we are 

continuously developing diesel technology so that by 2019 we will 
show a new diesel engine and also a hybrid model. Diesel is a key 
element for us within the Skyactiv strategy. I have an RX rotary 
dream, but I can’t say anything about that. But what I can tell you 
is that there will be a Wankel range extender in 2019.

Kiyoshi Fujiwara, director and senior managing executive officer
Fujiwara joined Toyo Kogyo Co Ltd, now Mazda Motor Co, in 1982, rising 
through a succession of roles in powertrain development and product 
planning in Asia and Europe. In 2010 he took overall charge of product 
planning and powertrain development before becoming director of R&D 
and Innovation in 2016.

SCCI engine gains  
extra compression as 
fuel around spark plug 
ignites and creates
a fireball pressure 
wave effect

Overleaf:  Engine Q&A with Mitsuo Hitomi »

Fujiwara: by 2019 
we will show a new 
diesel engine
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Q&A: Mitsuo Hitomi, senior technical fellow in charge of Mazda technical research centre

Both Mercedes-Benz with its DiesOtto and GM tried to develop 
Homogenous Charge Compression Ignition (HCCI) engines but have 
not followed it through. How has Mazda managed it?
There are lots of roadblocks on the way to developing HCCI or, as we 
call it, Spark Controlled Compression Ignition (SpCCI) and I think that, 
maybe, those who were developing it [earlier] decided to go down the 
hybridization route rather than persevere.

How does SpCCI differ, then, from HCCI?
There were a number of breakthroughs we made during the development 
process that allowed us to get to the stage we’re at today. Achieving 
a super-high compression ratio was a key breakthrough in realizing 
combustion with lean fuel-air mix; secondly, the leaner you make the air-
fuel ratio the more the specific heat ratio increases. To make the big step 
forward we need to more than double stoichiometric [air-fuel] levels from 
14.7:1 to 30.0:1. The base compression ratio is 15:1, but this increases 
during the compression stroke so that fuel-air mixture self-ignites.  
But the key challenge with HCCI is limited engine speed and load 
range. Our task was to expand the range of compression  
ignition (CI) combustion and develop technologies that could 
seamlessly control the switch between spark ignition (SI) and CI; 
Mazda’s breakthrough was developing Controlled Compression 
Ignition (CCI).

How is this achieved?
A spark plug is necessary to burn fuel in areas outside 
of the HCCI range. We turn this to our advantage and 
use the spark plug as the control factor for the compression 
ratio and, because of this, CI becomes possible across 
almost all of the power range except for cold start and 
under heavy loads, like acceleration. We chose a compression ratio 
of 15:1 because it is close to the start of CI conditions at normal 
temperatures. On top of that there is an expanding fireball created 
by the spark ignition which creates additional compression, like 
a secondary air pump, to provide the optimum temperature and 
pressure for combustion to transition from SI to CI. The air-fuel 
ratio is kept lean apart from the area around the spark plug where 
it is richer: by making this uneven, and controlling the injection 
behaviour and motion of the air, CI can be achieved.

what about the issue of pre-ignition?
In conventional HCCI, pre-ignition is a problem, causing super-high 
temperatures and pressure, and also because the amount of fuel is 
increased in the air-fuel ratio. Mazda’s solution is to reduce the time 
the mix is under high temperature and pressure; to enable that we 
inject the fuel on both the intake and compression strokes to generate 
a lean mix. By increasing the injection during the compression stroke 

we minimize the time to compress the unburnt mixture, which helps to 
prevent pre-ignition, and, by injecting on the compression stroke, pre-
ignition is avoided as the fuel has less time to mix with the air. Normally 
this would result in high soot levels, so we developed a new injection 
system running at 500 bar, which helps to promote atomization and 
create strong air turbulence, stable ignition and improved combustion 
speed.

Combustion is measured cycle-by-cycle by an in-cylinder sensor 
that monitors pressure, temperature, air-fuel density, distribution and 
exhaust gas recirculation. Additionally, air is forced into the cylinders by 
an air pump, although you would know it better as an Eaton-supplied 
Roots supercharger.

what benefits will your customers derive from SpCCI?
The most obvious will be a 20 percent improvement in fuel economy 
over the current Skyactiv two-litre gasoline engine, the best of any 
gasoline engine – it’s even better than the Skyactiv diesel. Also the 
torque curve is vastly improved, which enables us to use longer 
gear ratios for further gains in economy. Under RWE testing we see 
improved fuel economy right across the driving range. While this is an 
all-new, aluminium two-litre, SpCCI can be applied equally successfully 
to both larger and smaller capacity engines. When it appears in 2019, 
its manufacturing costs will be between those of a gasoline and diesel 
engine. 

Mitsuo Hitomi, managing executive officer
After joining Toyo Kogyo Co Ltd, now Mazda Motor Corporation, in 1979, Hitomi 
worked in a succession of roles in powertrain development. He was given 
responsibility for the Mazda Technical Centre and powertrain development in 
2013, with electric drive systems and control systems added in successive 
years. In 2017 he was named Senior Technical Fellow.

Interview
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                 Opening the door to

Climate finance

The 21st Conference of the Parties 
(COP21) in Paris produced an 
international agreement on climate 
change that committed almost every 
country on earth to the collective effort 
to limit global temperature increase to 

2 degrees Celsius above pre-industrial 
levels. In under a year, the agreement was 
ratified, with each participating nation 
pledging to deliver country-specific 
commitments, known as Nationally 
Determined Contributions (NDCs). 

For most countries, the actions needed 
to deliver their NDCs are inextricably 
linked to national development and 
economic growth priorities – such as 
improving energy access, tackling water 
scarcity, developing climate-resilient 

Following the ratification of the Paris Agreement in November 2016, the focus 
has shifted to how to maximize countries’ chances of achieving their climate 
commitments. Now the Climate Finance Accelerator initiative delivered by 
Ricardo and a consortium of climate experts aims to support this process 
by helping countries overcome the biggest hurdle to turning their ambitions 
into reality – unlocking and accelerating the financing needed to deliver their 
climate plans. Tony Lewin reports

The Climate 
Finance Accelerator 
workshop, London, 
September 2017
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agriculture and making growing cities 
more liveable and sustainable. As a result, 
in addition to the sincere environmental 
and humanitarian motivations that 
underpinned the Paris Agreement, 
there are strong local economic and 
social drivers for national and regional 
governments to deliver on their 
commitments.

“NDCs go beyond countries’ 
environmental ambitions, they chart a 
path to low-carbon, climate-resilient 
growth and prosperity,” says Emelia 
Holdaway, Ricardo’s Manager for 
International Climate Change Policy. 
“Many countries began the process of 
implementing their NDC ambitions even 
before the Paris Agreement, and with its 
ratification in 2016, many more started 
planning their implementation strategies.”

For many years, Ricardo’s international 
climate team has supported nations 
to develop national and sectoral plans 
and roadmaps to achieve their climate 
commitments. Now with the spotlight 
on the real-life implementation of these 
commitments, Ricardo is helping to 
answer a fundamental question that 
underpins all countries’ NDC plans: where 
to find the necessarily large flows of cash 
needed to support implementation.

where does the money  
come from?
“Countries have many challenges in 
implementing their NDCs,” says Emelia 
Holdaway. “They face many barriers 
and have different starting points, but a 
common challenge is how they will finance 
the effort that will be needed to implement 
the full extent of their ambitions.”

Over recent years, Holdaway and her 
team have played a crucial role supporting 

several signatories to the Paris Agreement 
to strengthen their climate finance 
readiness. 

This is a highly complex task. NDCs 
cover multiple national sectors, and 
countries must establish institutional 
arrangements for the oversight and co-
ordination of climate finance activities. 
They must also prioritize which NDC 
projects to focus on, evaluating actions in 

terms of the greatest value they bring for 
the country alongside whether finance will 
be realistically available in the short and 
medium term. 

The good news is that climate finance 
flows are increasing. Aided by the Paris 
Agreement, developed countries have 
committed to mobilizing $100 billion per 
year by 2020. This is often distributed 
through international donors as overseas 

The presentation from 
Olukayode Ashuolu, 
representative 
of the nigeria 
Incentive-Based Risk 
Sharing System for 
Agricultural Lending 
(nIRSAL), and (far 
right) Chris Dodwell, 
director of Ricardo’s 
Climate Change & 
Sustainability Practice
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development assistance, with the 
primary goal of supporting humanitarian, 
economic and environmental 
development. 

Due to the scale of the challenge 
in tackling climate change, it is well 
recognized that the public purse cannot 
fund the entirety of the mitigation and 
adaptation actions that nations need 
to take to fulfill their Paris climate 
commitments. Instead, the public sector – 
in the shape of governments and agencies 
– has been building up its understanding 
of how to engage with the private sector 
and attract the interest of investors in 
climate action. 

“Donors can be investors as well,” says 
Holdaway. “Grants are one way that donors 
support countries, but concessional 
finance is also important, offering 
loans with lower interest rates or longer 
repayment periods, or offering loans 
in sectors where it is harder to obtain 
finance. The UK’s Green Investment Bank 
(recently privatized and sold to a private-
sector bank), in particular, was willing 
to take equity positions in investments; 
other donors also offer guarantees as a 
mechanism for supporting countries.” 

This has led to the distinctions between 
the public and private sector becoming 
less clear, with a wider variety of financial 
and fiscal instruments being brought 

into play, and a broader range of climate 
finance streams available for countries to 
access. As one investment banker working 
with Ricardo put it, two thirds of the 
potential $90 trillion needed to fund global 
climate change action could already be 
available in the form of private investment.

But not every country has the capacity 
to develop concrete financing propositions 
needed to persuade private-sector 
organizations to invest in projects, 
explains Holdaway. 

“The climate finance landscape, even 
in terms of public-sector finance, is a 
market,” says Holdaway. “Different climate 
funds are set up in different ways, with 
different ticket sizes and criteria for what 
they can finance, so it’s important to think 
strategically about which projects are put 
in front of which funders. There’s a lot of 
competition for some public financing 
sources in particular, and countries need to 
be able to demonstrate that their projects 
are bankable to unlock this funding.”

And it is this gap in capacity which 
underpins the exciting new Climate 
Finance Accelerator initiative.

Climate Finance  
Accelerator: breaking down 
the barriers to funding 
The Climate Finance Accelerator 
(CFA) is an innovative approach for 

countries to develop plans to finance the 
implementation of their NDCs. It brings 
together government, finance and capital 
market players from countries looking 
to finance their NDCs with project and 
green finance experts from the City of 
London. This allows governments to get 
practical, real-world support on how to 
develop effective financing propositions 
for the projects in their NDC pipelines. The 
CFA consortium delivering the workshop 
brings together the combined finance and 
climate policy expertise of Ricardo, PwC, 
and the concept’s originators, climate 
finance specialists Ian Callaghan and 
Tessa Tennant. 

“It’s an exciting approach and a 
unique opportunity for countries to make 
real progress on understanding how 
they can finance their NDCs,” explains 
Holdaway. “Countries will be provided 
with expert, hands-on support to develop 
concrete funding proposals for climate 
development projects that will ultimately 
improve the lives of their populations.”

In preparing for the CFA, workshops 
have been convened in the selected 
countries bringing together all the relevant 
players involved in financing of NDCs, in 
some cases for the first time. In Nigeria, 
for example, delegates reported that, as 
a result of the CFA, the public and private 
sectors were working together on climate 
action like never before. 

“Countries are typically looking at 
projects of a reasonable size, perhaps 
$15 to 25 million,” says Holdaway. “These 
will be the larger infrastructural or 
technology-based projects that deliver a 
sizeable share of the NDC commitments, 
and some countries have already started 
to develop project concepts or even a 

Delegates presented 
their nDC financing 
propositions at the 
closing event of the 
Climate Finance 
Accelerator at the 
Aviva Auditorium in 
London

Mitigation and adaptation
Climate investments can be broadly divided into two 
different types, depending on their objectives, though 
some schemes can span the two.
Mitigation actions seek to reduce the amount of 
greenhouse gases being put into the atmosphere, thus 
helping slow down the rate of temperature rise and 
moderating the effects of climate change in the future. 
Good examples are renewable energy, energy efficiency 
measures and clean transportation: these tend to 
attract mainly private funding because they generate 
revenue streams which pay a return on investments.
Adaptation measures help protect nations and 
communities from the effects of existing and 
future climate change such as sea-level rise, 
flooding, deforestation and droughts. Delays in the 
implementation of mitigation actions clearly increase 
the need for adaptation measures. To date, adaptation 
has been largely funded from the public purse.

“Countries have many challenges in implementing 
their nDCs. They face many barriers and have 
different starting points, but a common challenge 
is how they will finance the effort that will be 
needed to implement the full extent of their 
ambitions” Emelia Holdaway, Ricardo Manager 
for International Climate Change Policy
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greening of their infrastructure pipeline. 
A flagship project might be the starting 
point for what they might bring to a 
Climate Finance Accelerator workshop.”

Putting theory into practice
The CFA concept was put into practice at 
the inaugural workshop in London, held 
between 11 and 15 September 2017.

The workshop was attended by 
representatives from the governments 
of Nigeria, Mexico and Colombia, with 
each country being assigned a finance 
expert specializing in their own region. 
For instance, Deutsche Bank fulfilled 
this role for Nigeria, HSBC for Mexico and 
BNP Paribas and impact investor Enclude 
supported Colombia. 

The event was launched at the London 
Stock Exchange by Ricardo Climate 
Change Director Chris Dodwell, who 
introduced presentations from the 
country delegations as well as high-level 
speakers – including Nick Bridge, UK 
Government Special Representative for 
Climate Change, and Sir Roger Gifford, 
chair of the Green Finance Initiative. 

The intensive week’s agenda then 
started, with workshops on cross-cutting 
themes such as NDC finance planning, 
private sector engagement, enabling 
environments for investment, developing 
financing propositions, and monitoring 
and reporting of results. The country 
representatives then spent three intensive 
days working with their financial expert 
teams to consider the specifics of their 
NDCs and individual investment projects. 

By the end, each country had 
developed a financing proposition for 
two to three key NDC projects, and 
came away with practical pointers and 
suggestions to improve the investment 
environment in their country. The week 

ended with a ‘meet the market’ event at 
which the countries presented their plans 
to a wider City of London audience. 

Each country in attendance had 
ambitious decarbonization goals that 
spanned multiple sectors. But the 
success of the week, and what makes 
the Accelerator such a powerful concept, 
according to Emelia Holdaway, is that 
it encourages countries to focus on 
specific short-term projects which will 
support their longer term NDC goals.

“NDC implementation is feasible 
when countries break it down into 
discrete, achievable goals. That’s why 
the workshop focused on those quick 
wins, getting countries’ top three or five 
projects funded for their key sectors 
and using that to demonstrate success. 
They may not be the projects with the 
greatest greenhouse gas reductions or 
the biggest resilience impacts, and it 
might involve ‘greening’ a development 
project, but they will provide a template 
for approaching funders which the 

countries can use again for other NDC 
implementation projects.”

In terms of aftercare in the weeks and 
months after the workshops, there will 
be follow-up sessions to finalize each 
country’s NDC financing plan, with the next 
step being to take those propositions back 
to the London markets or to their local 
financial markets. Beyond that, because 
the CFA provides a broader approach 
to developing pipelines of projects for 
climate mitigation and adaptation, it 
is an eminently replicable programme. 
Moreover, the outcomes and materials 
from the workshop will be shared publicly 
with the international climate community. 

“We’ll be making the materials and 
learnings from the London workshop 
available so they can have the widest 
possible impact,” says Holdaway, “and we 
are confident that there will be appetite 
and interest to run similar workshops 
with different countries in future.”

As interest grows in the first round 
of workshops, so is the likelihood of 

Olukayode Ashuolu, of 
nigeria, Ha Han nguyen 
from the Vietnam 
delegation, and Juan 
Carlos Arredondo, 
from Mexico

Emelia Holdaway is 
Ricardo’s Manager for 
International Climate 
Change Policy

Supporters of the Climate 
Finance Accelerator
The inaugural CFA workshop in London was supported by the 
Moroccan Presidency of the 22nd Session of the Conference 
of the Parties to the united nations Framework Convention 
on Climate Change (COP22), alongside the uK Government 
and the City of London’s Green Finance Initiative. 

The workshops were also supported by the Children’s 
Investment Fund Foundation (CIFF), the Hewlett 
Foundation, Climateworks Foundation, the uK Government 
(Department for Business, Energy and Industrial Strategy), 
the Climate and Development Knowledge network (CDKn), 
and the Inter-American Development Bank (IDB) .
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further sessions with additional groups 
of countries – and of attracting further 
funding to support them.

Financing the future
Climate finance is a complex topic and 
it is easy to overlook the urgency that 
underpins activities such as the Climate 
Finance Accelerator. This is perhaps best 
summarized in Chris Dodwell’s opening 
remarks to the CFA workshop in London: 

“With the intensity of climate-related 
incidents in the news at the moment, 
sometimes it can feel like we’re living in 
a climate disaster movie. Many of the 
longer term impacts we were discussing 
12 years ago when I worked for the UK 
Government – such as wide-scale water 
scarcity and intense weather events – 
are now becoming reality. 

“The climate is affecting the way of 
life for hundreds of millions of people 
across the world, for the populations of 
the countries that have attended the 
Accelerator workshop and for those 

closer to home. Monsoons have displaced 
hundreds of thousands in South 
Asia, while Houston in the US has just 
experienced its third once-in-500-year 
flood in the last three years.   

“Achieving the goals that underpin 
the Paris Agreement will not be easy. 
For many countries, achieving their 
NDCs will require a complete re-wiring of 
existing infrastructure. For others, it will 

require them to adopt new low carbon 
development pathways. “

But despite this, Chris Dodwell, Emelia 
Holdaway and the entire Ricardo team 
are encouraged the level of the success 
they have seen over the past two years, 
particularly in developing climate finance. 
It is this message of optimism that the 
team will take to the United Nations 
Framework Convention on Climate 
Change 23rd Conference of the Parties 
in Bonn in November, where they will be 
promoting the CFA approach. 

“What the Climate Finance Accelerator 
has shown is that by establishing a 
focused dialogue between two key 
constituencies – climate policymakers 
and finance professionals – we can speed 
up the process of accessing private-
sector finance for climate action, helping 
to overcome one of the greatest barriers 
to implementation,” explains Dodwell. 
“Our partner countries have told us that 
the setting up of these dialogues cannot 
be taken for granted and would not have 
happened in their countries were it not 
for this initiative. If in just a week we can 
support countries to accelerate from 
NDC ambition to develop costed and 
bankable proposals, just imagine what 
we can achieve collectively over the next 
decade.” 

Delegates (above) 
fielded questions 
from an audience 
of City of London 
investors, policy 
makers and members 
of the press, and 
(below) the launch 
event at the London 
Stock Exchange 

“with the intensity of climate-related incidents in the 
news at the moment, sometimes it can feel like we’re 
living in a climate disaster movie. Many of the longer 
term impacts we were discussing 12 years ago such 
as wide-scale water scarcity and intense weather 
events – are now becoming reality” 
Chris Dodwell, Ricardo Climate Change Director
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DRIVInG
automotive electrification

A wide variety of electric and hybrid cars are already available in automakers’ 
showrooms. Yet a strategic Ricardo white paper argues that if automakers are 
to meet their targets for environmental and commercial sustainability, further 
innovations will be necessary in both electrified powertrain technology and in 
product development processes. Anthony Smith reports 

The global automotive industry is in a 
period of profound and unprecedented 
change. Reeling from the aftershock of the 
VW ‘dieselgate’ scandal, and with tough 
new regulations on real driving emissions 
(RDE) and fuel economy beginning to 
bite, the industry needs to make urgent 
progress in improving its environmental 
impact. Indeed, the trend towards 
electrification of the new vehicle fleet is 
already well underway, with a vast array of 

hybrids and battery electric vehicles taking 
their place in the showrooms alongside 
more conventional products, many of 
which now boast mild or micro levels of 
hybridization such as stop-start.

But while this change appears 
to be setting the right direction for 
environmental sustainability, two key 
questions still arise: are the volumes of 
electrified powertrain vehicles sufficient 
to deliver the targets set by regulators? 

And can this be achieved while also 
ensuring the life-blood of profit that the 
automakers require for their own long-
term survival?

These are just some of the issues 
that Ricardo has set out to address in a 
strategic white paper, Driving Automotive 
Electrification, published in June 2017. 
Bringing together the perspectives of the 
company’s vehicle technology and market 
forecasting experts from the technical 
and strategic consulting teams as well as 
from Ricardo Innovations, Ricardo Energy 
& Environment and Ricardo Software, the 
paper sets out a vision for the future of 
powertrain electrification. 

“Our aim in publishing this paper was 
to go beyond the sometimes simplistic 
extrapolation of market demands and 
technological trends that are the basis 
of so many projections for the future 
of the automotive industry,” explains 
Ricardo director of business strategy 
Steve Sapsford. “We wanted to look at a 
deeper level at the costs and economics 
of market demand, and question how 
electrification can be driven into mass-
market segments. To achieve this, as we 
have shown in our paper, will require a 
much more value-driven proposition than 
is reflected in the electrified products of 
today.”

Plugging the CO2 gap in the 
face of diesel’s decline
While all international markets face 
challenges in improving fuel economy 
and reducing CO2, the task facing Europe 
– where the fleet-averaged reductions 
of recent years have been significantly 
assisted by a large diesel car sector – is 

Architecture Example Technology Carbon 
reduction Cost impact

Conventional
gasoline internal
combustion
engine (ICE)

Fiat
500

 • Direct fuel injection
 • Variable valve timing and lift
 • Turbocharging

0-5%

Micro hybrid VW Golf
BlueMotion

 • Start-stop functionality
 • Upgraded starter and alternator
 • Lead/acid battery ~1 kWh or less energy storage

3-10% ★

Mild hybrid Buick Regal
eAssist

 • Start-stop with regeneration and launch assist
 • Belt or Integrated Starter/Generator (BSG) or (ISG)
 • Typical battery peak voltage 42V–150V

10-20%

Full hybrid Toyota
Prius

 • Electric motor(s) provide significant 
proportion of propulsion

 • Regenerative braking and electrified accessories
 • Typical battery peak voltage 200V–300V 30-50%

★ ★

PHEV Ford
C-Max Energi

 • Able to store and use electrical power from the grid
 • Some electric-only driving range, typically <100 km
 • Requires larger capacity Li-ion battery

★ ★ ★ 

Range-Extended
Electric Vehicle
(REEV)

BMW
i3 REx

 • Capable of driving full speed on only stored 
electricity

 • On-board power generator to replenish battery
 • Large battery to enable >100 km electric range

80-100%

★ ★ ★ ★ 

BEV Nissan
Leaf

 • All propulsive force from electric motor
 • No on-board power generation from fuel
 • Zero tail pipe emissions (qualifies as ZEV)

★ ★ ★ ★ 

Fuel cell Mercedes
F-Cell

 • All propulsive force from electric motor
 • Propulsive energy provided by hydrogen fuel cells
 • Zero tail pipe emissions (qualifies as ZEV)

★ ★ ★ ★ ★

Source: Ricardo analysis

The costs and carbon trade-off of electrification
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DRIVInG
proportionately greater. Even prior to 
dieselgate, European public and political 
opinion had already begun to tilt against 
this once favoured powertrain choice. 
Diesel was once seen as a significant 
asset in the struggle to reduce CO2 
emissions, but concerns over urban air 
quality – in particular, of urban street-
level NO2 concentrations – has spawned 
pressure-group action and media 
campaigns urging the implementation of 
policy to discourage or prohibit the use of 
diesel vehicles in town and city centres.

The timing of this growing public 
perception of diesel as a toxic brand is 
perhaps unfortunate, given that from 
Euro 6 onwards, all diesel cars have both 
NOx and PM aftertreatment and, with the 
phased introduction of RDE, the public can 
have confidence that the gap between 
emissions measured on the road and the 
laboratory will begin to close.

But, as the paper points out, whatever 
the environmental credentials of the 
latest products, the European consumer 
is gradually turning away from diesel. 
According to ACEA figures for 2016, 
against a general increase in the EU 
passenger car market of 6.8 percent 
on the previous year, the market share 
of diesel fell across Western European 
nations by 2.2 percent to 49.9 percent, 
with the fall in the Netherlands and Norway 
being, in each case, a full 10 percent. 

Given the contribution made by diesel to 
the European fleet average CO2 reductions 
of recent years, it is hardly surprising that a 
number of major automakers have already 
been reported as facing the prospect of 
failing to achieve the EU 2021 target of 
95 g/km CO2. In parallel with the decline of 
diesel market share, progress towards this 
new threshold – a significant drop from the 
current limit of 130 g/km – is also being 
negatively impacted by the impending 
replacement of the current NEDC testing 
regime with the very different WLTC/
WTLP-based certification. Moreover, 
the introduction of RDE for diesels may 
also increase their CO2 emissions as a 
consequence of better NOx control. 

The paper analyses this dilemma for 
the automotive industry by presenting 
scenarios for the European market based 
on differing levels of diesel market decline 
and potential implementation regime 
for the NEDC to WLTP conversion. “The 
lessons from this analysis are fairly stark 
for the European market,” explains Steve 
Sapsford. “While battery electric vehicles 
may pick up some of the slack, they are 
starting from a very low base in terms 
of current volumes. The inescapable 
conclusion is that much higher levels of 
electrification compared with those of 
today are going to be necessary to meet 

future CO2 targets. Hybridization will need 
to break into mass market segments in a 
very big way, and this will require products 
that are more value driven than today’s full 
hybrids.”

Costs and carbon trade-off  
of electrification 
To provide a common frame of reference 
for analysis and debate, the white paper 
sets out to define a range of the most 
commonly proposed future powertrain 
architecture choices. Eight distinct 
categories are identified, from state-of-
the-art conventional internal combustion 
engines through to hydrogen fuel cell 
vehicles. In each case the trade-off of 
CO2 benefits and cost is summarized, 
together with practical considerations of 
implementation and style of use.

The Ricardo perspective on the 
technology roadmap for lithium-based 

battery cell chemistries is presented, 
together with the company’s views 
with regard to the likely point at which 
commercial parity with conventional 
combustion engine powertrains is likely to 
be reached.

Recharging infrastructure – 
the next big challenge 
If and when the breakthrough in battery 
technology is achieved and low-cost energy 
storage is delivered at a price and capacity 
equivalent to today’s onboard liquid fuel 
tanks, will consumers switch en masse 
to battery electric vehicles? Not without 
considerable investment in charging 
infrastructure, according to the paper. 

“Accommodating the energy 
requirements of a largely electrified 
vehicle fleet may well be achievable at 
a grid scale, through the appropriate 
planning of generating capacity,” says 

Ricardo uses 
its integrated 
electrification 
process, R-Intelect, 
in the development 
of hybrid and electric 
vehicles 
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Steve Sapsford. “But the local distribution 
network is the point at which significant 
reinforcements are likely to be required 
to enable this. Moreover, if a large part of 
the urban population is not to be excluded 
from electric vehicle use – in exactly 
the locations where the substitution 
of fossil fuels is most beneficial for the 
environment in terms of local air quality – 
then significant additional public charging 
capacity will have to be made available at 
an affordable price.” 

The report argues that it is 
therefore crucial that mechanisms for 
delivering such network upgrades and 
infrastructural improvements are put in 
place at a policy level to ensure that the 
market for battery electric vehicles does 
not encounter a further roadblock once 
the issues of battery cost and energy 
density are overcome. 

An increasingly polarized 
powertrain world 
Looking ahead to the global automotive 
market of 2030, Ricardo believes that 
the current market of multiple largely 
low-volume electrified powertrain 
types will transition to one that clusters 
around two to three much higher volume 
architectures.

With the gradual improvement of the 
battery cost, capacity and energy density 
trade-off represented by lithium-based 
cell chemistries, the company sees the 
market penetration of pure electric 
vehicles increasing significantly as 
lower-priced products become available 
with increased range between recharges. 
However, this increase in market share 
is from a very low base – around a single 
percent today – and is likely to remain 
modest in absolute terms.

By contrast, mild hybrids are likely 
to represent a much more significant 
proportion of the market as a second 

mainstream powertrain technology. 
These new mild hybrids will be based on 
optimized combustion engine technology 
– increasingly gasoline rather than diesel 
– and 48-volt electrical architectures. 
As Ricardo’s ADEPT has already 
demonstrated (see RQ Q3/2016), such 
architectures can provide performance 
close to that of many of today’s full 
hybrids, but at a price point likely to 
be considered attractive to both the 
consumer and automaker.

As the market coalesces around these 
two poles, many of today’s wide range of 
alternative electrification architectures 
are likely to have fallen out of favour on 
grounds of cost. But one commercially 
successful niche that might be expected 
to appear between the two poles of the 
market could be that for plug-in hybrids 
(PHEVs), offered in particular by premium 
brands. The attraction of PHEVs would 
be to offer more affluent consumers a 
practical ‘best of both worlds’ of comfort, 
convenience and avoidance of change, 
albeit at a premium price. The size of this 
third and more complex niche is, however, 
perhaps more difficult to estimate due to 
the many variables of branding, marketing 
and public perception at play, in addition to 
the availability of recharging infrastructure. 

Engineering the product 
development organization 
The final section of the paper addresses 
an often overlooked but nonetheless very 
important issue for the future of the motor 
industry. If the incorporation of powertrain 
electrification into a given vehicle 
creates a new and more complex form of 
product development requirement, how 
can the industry reimagine the product 
development organization to be attuned 
to this new challenge? 

“A wide range of organizational models 
have been deployed within the major 

automakers to try and capture the level 
of integration required in their product 
development activities,” explains Steve 
Sapsford. “Some appear to favour the 
clustering of the entire electrified vehicle 
activity as a single entity, alongside that of 
conventional vehicle development. Others 
have elected to take the path of organizing 
electrified powertrain competence as 
a separate pillar within their existing 
propulsion subdivisions, alongside those, 
for example, of gasoline and diesel 
engines, transmissions, driveline and 
chassis. Some automakers have chosen 
to take the path of integrating their 
operations. Still others have changed their 
approach, having tried one organizational 
structure and moved on to another as they 
attempt to accommodate the particular 
needs of powertrain electrification.”

Rather than critique the approach 
taken by any particular organization, 
Ricardo instead presents its own vision 
and strategy for the integration of 
electrification skills into a complete 
propulsion system development capability. 
Ricardo’s product development team 
is one of the largest fully independent 
players in the global market, though 
comparatively small by main automaker 
standards. However, the sheer diversity 
of the company’s customer base and 
the types of products that it is required 
to develop means that Ricardo needs to 
be highly flexible and adaptable to the 
requirements of the emerging electrified 
powertrain future, providing a potentially 
valuable example to others.

Integrated product 
development
The company’s approach – known 
as Ricardo integrated electrification, 
or R-Intelect – focuses on creating 
a seamless product development 
environment, based on integrated 

High-efficiency internal
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voltage without plug-in capability

 • Optimized gasoline ICE
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functional systems engineering. For 
electrified powertrain development, 
Ricardo believes that the functional 
system engineering discipline within 
the development organization needs to 
provide an additional layer over and above 
the traditional organizational delineations 
of engine, transmission, chassis and other 
sub-systems engineering teams. 

This rebalancing to strengthen the 
functional system engineering activity 
relative to that of the subsystems is key to 
the successful and efficient integration of 
electrified and non-electrified powertrain 
product development within a single 
organization, contends Sapsford. “But 
this is not the only fundamental change 
we see as being necessary: in parallel 
with the new focus on functional system 
engineering, we believe that the CAE 
simulation architecture that underpins 
current world-class product development 
activity must be integrated in a similar 
way,” he says.

The R-Intelect integrated model-based 
development (IMBD) environment aims 
to achieve this by providing a framework 
for the exchange of data and information 
between analysis and simulation 
operations, and offering a hierarchy of 
tools that can be applied through the 
development V-cycle. Extreme care is 
required in order to focus activity, both 
in creating the connections within the 
simulation environment that supports 
IMBD, and in the selection of CAE 
tools to be used for each new product 
development programme.

Skills acquisition and 
professional development
As many automakers are already finding 
out, the increasing electrification content 
of new vehicle products is leading to 
a requirement for new skills in the 
engineering of electrical and electronic 
systems and control technologies. 
Perhaps the most obvious response to 
this emerging need would be simply to 
recruit new engineers who are trained 
and previously experienced in these 
disciplines.

“Some level of strategic recruitment 
is unavoidable as the proportion of 
electrification increases,” says Steve 
Sapsford. “This provides an obvious 
means of seeding these new skills into the 
powertrain development organization. 
But in our view the bulk of the demand for 
new skills growth is perhaps best served 
by balancing a few strategic recruitments 
with organic development.” 

He cites examples where the skills 
required for the development of new 
products based upon electrified 
powertrain architectures are comparable 
with those required for the modern 
combustion engine, including thermal 
management, NVH and structural and 
dynamic systems optimization. Control 
and electronic systems development are 
also common requirements of electrified 
and non-electrified powertrains, 
albeit with differences in the details of 
application. 

But there is a further crucial 
advantage to this approach of organic 

development of the organization: “Not 
only will such a multi-skilled workforce 
be better placed to deliver the complexity 
of new products required for the future,” 
advises Sapsford, “but our engineers are 
likely to be more motivated and inspired 
by the new breadth and diversity of the 
challenges they face in their professional 
careers.” 

A valuable contribution to the 
debate on electrification
Uncertainty still surrounds the specific 
powertrain electrification solutions likely 
to be favoured by the major markets over 
the coming decade and beyond. Against 
this background, the white paper Driving 
Automotive Electrification is intended as 
an objective contribution to the debate as 
to how this challenge can be met. 

As Ricardo’s chief operating officer 
Mark Garrett concludes: “Powertrain 
electrification will require a wide range of 
potential solutions that enable reduced 
CO2 emissions and air quality targets to 
be achieved. However, manufacturing 
and development costs remain a key 
challenge. In our paper, we present our 
vision as to how these challenges can be 
overcome in a manner that can deliver 
on both environmental and commercial 
sustainability goals. 

“I hope that other members of the auto 
industry find this a useful contribution to 
the debate on the future of powertrain 
electrification and encourage other 
experts to add their contributions to this 
informed debate.” 
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With the announcement in July 2017 that 
the UK government would follow France’s 
initiative and ban the sale of conventional 
petrol and diesel cars from 2040, there is 
a fresh immediacy to the need to develop 
new generations of battery technologies 
for use in battery electric vehicles (BEVs), 
plug-in hybrid electric vehicles (PHEVs) 
and other hybrids. While various types of 
lithium ion technology form the mainstay 
of today’s BEV batteries, this chemistry is 
limited in terms of cost and performance 
and is likely to be superseded by more 
advanced battery technologies beyond 
the end of the decade.

In June 2017, just prior to the 
announcement of the combustion engine 
phase-out, Ricardo completed a joint 
research project with partners OXIS 
Energy, Imperial College London and 
Cranfield University to investigate the 
potential of a new lithium sulfur (Li-S) 
technology for use in BEVs. The project 
was part funded by Innovate UK and was 
entitled the Revolutionary Electric Vehicle 

Battery (REVB). 
“The research consortium project 

focused on what is needed to make a step 
change in battery technology,” explains 
John Bailey, Ricardo chief engineer for 
software and systems. “In this case we 
were looking at a battery technology that 
is potentially much cheaper and lighter 
than today’s lithium ion batteries.”

The goal of the project was not just 
to have cells running in laboratory 
conditions, but to build up a number of 
cells into a battery module. Much of the 
early work by OXIS Energy in developing 
the cell essentially involved steady-state 
testing in order to baseline the chemistry. 
The REVB project, by contrast, would aim 
to expose cells to the sort of fluctuating 
duty cycles they would see in a real-life 
automotive environment.

Lithium sulfur versus  
lithium ion
The new battery cell is the very latest 
concept in lithium sulfur technology 

and offers a number of benefits over 
the equivalent lithium ion technology. 
Lithium sulfur technology allows greater 
depth of discharge than lithium ion, a 
characteristic that is especially useful for 
BEVs, where range is a headline factor. 
Despite occupying a larger volume than 
lithium ion batteries, the cell chemistry 
is lighter than that of current lithium 
ion technology – something that is also 
crucial to a BEV’s potential to achieve a 
longer range from a single charge. 

Today, one of the main barriers to the 
acceptance of BEVs in the marketplace is 
cost: invariably, even the more affordable 
small electrics are more expensive 
than their conventionally-powered 
counterparts. Car manufacturers 
are collaborating with suppliers in a 
concerted effort to reduce the cost of 
battery packs to below $100 per kilowatt 
hour. This is widely believed to be the 
point at which EVs will be capable of 
competing directly with conventional 
cars in the marketplace. Crucially, lithium 

Large-scale electrification of the transportation fleet is now a certainty, 
making the development of new battery cell chemistries a major priority. 
Jesse Crosse speaks to Ricardo’s hybrid and electric systems team about 
the latest advances in model-based battery management technology which 
promise significant advances in performance and cost

SMARTER BATTERIES
that think for themselves
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that think for themselves

particularly important to the design of a 
battery module’s internal cooling system 
and the thermal management of each 
individual cell. 

“In the extreme case, expansion 
and contraction is of the order of a few 
millimetres and so the way in which cells 
are assembled into the module needs a 
different design philosophy,” says Bailey. 
In the REVB battery module an air cooling 
arrangement was used, although in a 
full vehicle implementation it is possible 
that liquid cooling may be selected. 
The expansion and contraction of cells 
during operation has to be factored into 
the cooling system design as well, to 
avoid the cells restricting airflow as they 
get bigger. The solution was to use a 
hollow metal backing plate with the cells 
bonded onto each side of it. Air is pumped 
through the hollow core of the plate to 
cool both it and the cells attached to it. 

“Bonding the cells was a new approach 
for us,” explains Bailey. “It was not 
something we’ve attempted before 
and it required a certain amount of 
investigation. Cooling is a collaboration 
between the mechanical designer and 
the thermal analyst, looking at how the 
cells are going to behave and simulating 
the structure.” 

The design team was helped by the 
fact that the temperature inside the pack 
is never allowed too become too high; 
the aim was to keep the surface of the 
cells below 50-55 Celsius. Although the 
prototype pack would not qualify as a 
fully commercially viable design, Ricardo 

sulfur systems are expected to be 
significantly cheaper to manufacture 
than the equivalent lithium ion batteries. 

The aim of the REVB project was not 
only to develop a battery module based 
on the OXIS Energy cell but also an 
automotive battery management system 
to control the new breed of battery when 
used in electric vehicles. Automotive 
battery packs comprise hundreds or 
thousands of battery cells arranged in 
modules; these modules are in turn used 
to build a complete battery pack to suit 
the individual requirements of a particular 
vehicle. Ricardo’s main responsibilities 
during the project lay in the design of the 
battery module, and also a new battery 
management system.

“The task had several dimensions,” 
explains Bailey, “from the mechanical 
design and analysis, modelling and 
simulation of the thermal characteristics 
of the pack, acquiring all the parts 
and building it, updating our battery 
management system electronics to 
increase the number of functions offered, 
and increasing its processing power.” 

As well as offering practical and 
operational benefits, lithium sulfur 
batteries are safer. Today’s lithium ion 
cells have the potential for thermal 
runaway, the condition where they ignite 
through overload or damage and cannot 
be extinguished, particularly where 
physical damage to the cells occurs. By 
contrast, lithium sulfur cells can tolerate 
significantly higher levels of mechanical 
damage, and in the case of a fire or of 

cell rupture, the chemicals released are 
significantly more benign than would be 
the case with lithium ion. 

new chemistries,  
new challenges
There are many promising cell 
chemistries under investigation 
today, but it is a huge leap to go from a 
laboratory-based concept to a cell that 
may be packaged with several thousand 
others to create a fully functioning EV 
battery. One of the biggest challenges 
in this transition lies in understanding 
the thermal, mechanical and electro-
chemical properties of the new cell. The 
new battery is based on pouch cells, 
which look very similar to their lithium ion 
counterparts and are built in a similar way 
using layers within the cells. But though 
the lithium sulfur cells are similar in some 
respects, their configuration, chemistry 
and internal function are quite different.

Inevitably, developing any new 
technology is not without its challenges, 
and lithium sulfur cells can expand and 
contract significantly during charge and 
discharge. This is a property of the cell 
chemistry and makeup that not only 
needs to be clearly understood at the 
outset, but accommodated into the 
design of battery modules in which many 
cells are arranged in such close proximity. 
The trade-off between the smallest 
package size possible and allowing 
sufficient space for the cells to function 
over a long period of time without any 
ill effect is crucial. This relationship is 

“Several years of design and optimization have gone 
into lithium ion control systems, but we’re still trying to 
understand lithium sulfur – and we have to understand it 
properly before we can optimize it” John Bailey, 
Ricardo chief engineer for software and systems
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wanted to demonstrate that the system 
was capable of being installed in a 
vehicle by carrying out some mechanical 
analysis to look at the stresses, 
vibration and overall sensitivities of the 
technology.

Ricardo used CAE methods 
extensively during the design of the 
battery modules. This included the use 
of a modified version of Ricardo VECTIS, 
the computational fluid dynamics (CFD) 
software. This powerful tool was used 
to simultaneously simulate the complex 
heat generation and transfer within the 
battery pack, and the flow of coolant 
through the thermal management 
system. Using this technique provided a 
more accurate prediction of the overall 
thermal performance and allowed the 
required characteristics of the thermal 
system to determined.

Control software is key
Ricardo has for many years been an 
acknowledged expert in the design and 
development of both battery packs 
and electric vehicle and hybrid control 
systems. Controlling new types of 
battery can require a greater level of 

sophistication than has gone before, 
and for this project Ricardo developed 
not only new battery management 
system software but also the new, more 
powerful hardware on which it would 
run. The processing power of the new 
system was significantly increased 
from the previous generation of 
Ricardo battery management systems, 
from around 90 million to 800 million 
instructions per second. 

“The kind of mathematical models 
needed for lithium sulfur cells are more 
complicated than those used for lithium 

ion, which is relatively well understood,” 
says Bailey. “Several years of design and 
optimization have gone into lithium ion 
control systems, but we’re still trying to 
understand lithium sulfur – and we have 
to understand it properly before we can 
optimize it.” 

Imperial College has been 
investigating models at a highly detailed 
level, modelling the chemical reactions 
going on inside the cell. However, it is not 
possible to run such complex models 
in a battery management system, so 
fellow REVB partner Cranfield University 

The Ricardo VECTIS 
computational fluid 
dynamics software 
was used to simulate 
the complex heat 
generation and 
transfer within the
battery pack, and 
the flow of coolant 
through the thermal 
management system, 
enabling engineers to 
optimize the design

“The design has specifically enabled us to manage the 
complexity of lithium sulfur, but the increased computing 
capacity and ability to run real-time models can also apply 
to all the other chemistries” Steve Doyle, product group 
head, hybrid and electronic systems
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distilled the key elements of the models, 
simplifying them in the process so they 
could be run on an embedded controller 
fitted to a vehicle.

Uniformity of temperature control 
of automotive battery packs across 
all of the cells is crucial, but there are 
limitations as to what is physically 
possible in monitoring each one. 
“For the purposes of testing and 
development, it is possible to insert 
some kind of thermal measurement 
device inside the cell, but by doing that 
you’re essentially creating another 
thermal path for the transfer of heat as 
well as changing the structure of the 
cell,” explains John Bailey. 

Mathematical model 
predicts cell temperatures
Using the mathematical model of the 
cell in a range of operating conditions 
based on its chemistry and electrical 
performance allows far more accurate 
predictions of the instantaneous 
internal temperature of the cell than 
any physical measurement would 
allow. Ricardo was able to improve the 
battery management system using 
mathematical algorithms originally 
developed by Cranfield University to 
describe the electrical and chemical 
performance of the cells. 

While crucial to the REVB project, the 
more powerful battery management 
system has even greater potential. The 
flexible and future-proof architecture 
can be applied not just to the REVB 
battery design but to a wide range of 
new-technology battery packs and 
chemistries. 

“The design has specifically 
enabled us to manage the 
complexity of lithium sulfur, 
but the increased computing 
capacity and ability to run 
real-time models can 
also apply to all the 
other chemistries,” 
explains Steve Doyle, 
product group head of 
the hybrid and electronic 
systems team. “The ability to 
control other chemistries to a 
further level of accuracy will help 
to release further life or state of charge 
from them.”

The new battery management 
system can run much higher fidelity 
models thanks to the extra processing 
power of the hardware. Being able to 
make more accurate predictions makes 
it possible to increase the performance 
of existing technology, no matter how 
well it is already understood. “These 
things are always a trade-off, such as 

extracting more performance at the 
expense of durability,” continues Doyle, 
“but this will make it possible to make 
more intelligent choices.”

“At the moment it’s necessary to 
take a cautious approach to managing 
battery packs because they are 
potentially volatile. With a better model, 
we can be more confident of the real 
limits,” adds Bailey. 

Greater fidelity also makes it possible 
to achieve better system optimization. A 
better thermal model of individual cells 
allows better prediction of the demands 
on the thermal system. For example, 
cooling systems consume energy and 
running them more accurately could 
save energy and increase range.

Future-proof concept
Once the design of both the battery 
management system and the modules 
had been completed, five proof-of-
concept ‘A-samples’ of both the battery 
management system and battery module 
were built by Ricardo for thorough testing. 
The outcome of the tests was promising 
and confirmed the potential of the OXIS 
lithium sulfur cell chemistry to achieve the 
target capacity of 400 Wh/kg. 

The hope is that the new battery 

technology will find its own niche when it 
reaches production readiness, perhaps 
some time beyond 2025. Its larger volume 
but much lower weight would make it ideal 
for larger vehicles or stationary systems. 
Doyle believes the technology would also 
lend itself to locally-powered auxiliary 
systems in aircraft, saving weight in 
cabling, and has possible future uses too 
in fuel saving hybridization techniques 
in aircraft, power packs for drones and 
autonomous flying vehicles. Although the 
current project is now complete, Ricardo 
will continue to work with OXIS on further 
developments of the lithium sulfur battery 
technology. 

Doyle also sees the new battery 
management system having a wider 
role to play in the general development 
of lithium technologies as the continued 
pursuit of better performance and 
lower cost extends the focus to anodes, 
cathodes and the electrolytes used in 
lithium cells. 

The work on the REVB project 
highlights Ricardo’s industry-leading 
capability in the design and development 
of the control technologies which will 
play a major part in the realization 
of tomorrow’s breakthrough battery 
technologies. 

The fully assembled 
REVB battery module 
and advanced Ricardo 
Battery Management 
System (below)



Green light for uK 
truck platooning trial

RICARDO news
Latest developments from around the global Ricardo organization

In a significant expansion of its north 
American defence business, Ricardo has 
concluded a share purchase agreement to 
acquire the business, operating assets and 
employees engaged in the business of Control 
Point Corporation (CPC), which will become 
part of Ricardo Defense Systems LLC (RDS), 
a Ricardo subsidiary structured under a 
Special Security Agreement. The move will 
facilitate opportunities for collaboration with 
uS manufacturers and government agencies 
on defence-related vehicle technology 

development and engineering projects.
The acquisition of CPC is central to 

the growth of RDS’s defence business, 
significantly expanding the range of 
opportunities that it can pursue. new 
capabilities available through this acquisition 
include expanded vehicle engineering 
capabilities and expertise in distributed 
software-based systems and fleet 
management technologies. Crucially, CPC 
also brings expertise in ‘Command, Control, 
Communications, Computers, Intelligence, 

Surveillance and Reconnaissance’ (C4ISR) 
systems, and in the integration of electronic 
systems targeted for combat environments. 
CPC’s proven ability to develop highly complex 
enterprise systems also strengthens Ricardo’s 
offerings across other target industries such 
as transportation, energy, and resource 
management with an expanded range of 
software-based solutions.  Founded in 1995, 
CPC has a staff of over 90 engineers and 
specialists located at offices in Michigan, 
California, Maryland and Alabama. 

Ricardo acquires Control Point Corporation 

The UK Department for Transport 
(DfT) and Highways England have 
commissioned the first real-world 
operational trial of platooning vehicles 
on UK roads. The £8.1m trial will see the 
Transport Research Laboratory (TRL) 
lead a consortium of partners including 
DAF Trucks, the UK market leader in 
heavy goods vehicle (HGV) sales; Ricardo, 
which worked with TRL to deliver the HGV 
Platooning feasibility study for the DfT in 
2014, and DHL, the global market leader 
in the logistics industry.

Applying experience gained in 
platooning projects in Europe and the 
USA, the project will collect information 
and independently evaluate heavy 
vehicle platooning under real-world 
operational conditions. Trials will be 
tailored to the unique requirements of 
UK roads and will collate the evidence 
required to understand issues such as 
fuel efficiency and reduced emissions, 
safety, acceptance by drivers and other 
road users, implications for future 
infrastructure, and the commercial 
case for adoption. 

“We are investing in technology 
that will improve people’s lives,” said 
Transport Minister Paul Maynard. 

“Advances such as lorry platooning 
could benefit businesses through 
cheaper fuel bills, and other road users 
thanks to lower emissions and less 
congestion. But first we must make 
sure the technology is safe and works 
well on our roads, and that’s why we are 
investing in these trials.”

The on-road trials will form part of 
regular DHL logistical operations and 
are expected to take place in 2018, 
following the successful completion 
of a rigorous programme of driving 
simulations, driver training and test 
track trials over the coming months.

Ricardo has  
extensive experience 
of vehicle platooning, 
including the 
European SARTRE 
programme (below) 
with Volvo and others 
which completed in 
2012
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The programme for the fourth annual Ricardo Motorcycle 
conference – to be hosted in Milan on 6 november 
2017– has been announced, and includes presentations 
from some of the world’s leading motorcycle and 
scooter manufacturers. Following the formal opening 
of the conference, the keynote speech will be given 
by Antonio Perlot, secretary general of ACEM – the 
European Association of Motorcycle Manufacturers. 
Technical sessions will then focus on the topics of urban 
mobility, powertrain technologies, electrification and the 
challenges of more stringent regulation of emissions and 
noise. Presentations will be provided by representatives 
of some of the world’s leading motorcycle manufacturers, 
including BMw Motorrad, Ducati, Harley Davidson, Honda, 
KTM and yamaha, as well as Tier 1 supplier Bosch and many 
other technical specialists. 

In parallel with the main technical sessions, Ricardo 
is again introducing three ‘Expert Dialogues’ running 
in parallel to the conference programme. These are 
free discussion sessions covering a range of themes 
of relevance to motorcycle development, and drawing 
together experts from both the automotive and urban 
mobility sectors. This year’s Expert Dialogues will be 
on the subjects of electric motorcycles, connected 
motorcycles and technology roadmapping.

RADSAFE, a uK mutual aid scheme that helps 
organizations involved in transporting radioactive 
materials, has appointed Ricardo subsidiary nCEC to 
provide 24-hour incident notification to co-ordinate 
rapid response in the event of an incident involving 
radioactive materials. As the appointed Emergency 
notification Centre, in the event of an incident nCEC 
will be the first point of contact for emergency calls, 
for instance from members of the public and the 
emergency services. nCEC’s team of professional 
emergency responders will co-ordinate immediate 
first response between RADSAFE responders, the 
emergency services and uK environmental agencies. 

nCEC was chosen to provide incident notification on 
the strength of its over 40-year experience providing 
emergency chemical telephone response on behalf of 
the uK Government’s Department for Transport and 
many of the world’s largest chemical companies. 

Cyber security collaboration
Ricardo plc and Roke Manor Research 
Ltd have signed a memorandum 
of understanding (MoU) to develop 
solutions that will make autonomous 
and connected transport robust against 
cyber attack. Providing and assuring cyber 
security is a fundamental requirement 
if the benefits of future connected and 
autonomous vehicles (CAVs) are to be  
fully realized. 

Many of today’s new vehicles are already 
connected over the air for telematics and 
maintenance, for safety systems such 
as eCall, by consumers using insurance-
based monitoring technology, and by the 
many smartphone apps available to vehicle 
owners. With the increasing CAV content 
being included within new vehicles – 
including aspects of vehicle control through 
driver assistance systems, and ultimately, 
fully autonomous vehicle technologies – 
the potential vulnerabilities to cyber threats 
will increase significantly.

Ricardo’s position as a global leader 
in technology and innovation within the 
mobility sectors, combined with Roke’s  
60-plus years of experience in cyber security 
for government and commercial clients, 
will combine to allow for a ‘one stop shop’ 

in designing cyber-secure systems and 
infrastructure for the automotive sector.

“A new approach to CAV technology 
design and implementation is essential,” 
commented Roke MD David Cole. “From 
infotainment, maintenance and navigation 
to vehicle-to-vehicle systems for fully 
autonomous driving – all provide a potential 
opportunity for malicious hacking attack. 
The key is to design the security into 
the product, right from the start. This 
avoids having to ‘plug gaps’ later. Our 
partnership with Ricardo means that we 
can rapidly develop new tools, processes 
and assurance schemes which will allow 
consumers to have confidence in their new, 
smarter vehicles.”

The two companies are already partners 
on the UK 5StarS project which aims to 
develop a five-star type consumer rating 
framework for automotive cyber security, 
analogous to existing EuroNCAP type 
ratings for vehicle safety. 

Under the terms of the MoU, Ricardo and 
Roke will contribute additional resources 
in parallel to their efforts under the 5StarS 
project, to develop joint product and service 
opportunities, building upon the synergies 
of their combined capabilities.

Motorcycle conference 
programme announced

nCEC contract win

Ricardo has been awarded a contract to manufacture the advanced transmission for the 
ground-breaking Aston Martin Valkyrie hypercar. Ricardo is already working with Aston Martin 
to design and develop the Valkyrie’s advanced transmission. The manufacturing contract will 
see Ricardo fulfil series production of the transmission, commencing in 2019. The multi-year 
programme will see Aston Martin produce a maximum of 150 roadgoing Valkyrie hypercars 
and an additional 25 track-only versions. 

Aston Martin manufacturing contract

Roke MD David Cole 
(left) and Ricardo 
CEO Dave Shemmans 
(right) at the signing 
of the MoU
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As the world’s automotive industry strives to accelerate the 
development of new products based around hybrid and electrified 
propulsion systems, Ricardo is creating a new global focus for its 
automotive business to help customers to pull forward the latest clean 
technologies using world-class engineering and development skills. 
The new Ricardo Global Automotive Group will serve customers in four 
key market sectors: passenger cars and high-performance vehicles; 
commercial and off-highway vehicles; motorcycles; and industrial and 
defence vehicles. 

Ricardo is ideally placed to assist the existing automotive 
manufacturers and their supply chains, and equally well positioned to 
work with new electrified vehicle producers and technology companies 
attempting to gain traction within the automotive sector. In addition 
to its leadership in powertrain and vehicle engineering, thanks to its 
growing IP and project portfolio Ricardo is increasingly seen as the 

world’s partner of choice in areas such as the development of electric 
vehicle battery systems and autonomous technologies such as heavy-
duty truck platooning.

The Global Automotive Group will provide a highly customer focused 
global structure that will enable it to optimally serve the demands 
of customers for clean powertrain technologies and all aspects of 
vehicle engineering, including autonomous driving applications. 
The organization draws together the operations of the company’s 
automotive teams based at its technical centres across Europe, China 
and north America, which now includes a rapidly growing presence 
in California. This global integration and co-ordination of capability is 
indicative of the company’s highly responsive attitude to meeting the 
needs of its many customers and will enable Ricardo to seamlessly 
deliver some of the largest and most technically challenging 
programmes using the significant resources of this international team.  

Global Automotive Group formed

Ricardo joins low carbon marine initiative
An initiative of the International Maritime Organization (IMO), the 
Global Industry Alliance (GIA) is a new public-private partnership 
that aims to bring together like-minded maritime private industry 
champions to facilitate the creation of a more energy efficient 
and low carbon maritime transport system. The founding 
participating partners of the GIA comprise ship owners and 
operators, international marine classification societies, marine 
engine builders and power system suppliers, big data providers, oil 
companies, and Ricardo. 

Although maritime transport is already by far the most 
energy-efficient mode of transport on a per tonne-mile basis, 
there remain substantial opportunities to improve shipping’s 
environmental performance and achieve further savings in fuel 
consumption through the uptake of technical and operational 
measures. A variety of commercially viable emission reduction 
solutions for sustainable shipping exist, with energy savings being 
far greater than the upfront capital cost. 

However, despite these opportunities, several barriers remain 
that impede the uptake of new innovations. The GIA is a unique 
initiative which aims to identify and develop innovative solutions 
to address common barriers and promote the uptake of energy 
efficiency technologies and operational measures, to publicize 
advances in technology development and positive initiatives by 
the industry champions, to initiate a global industry dialogue, 
and to implement capacity building and information exchange 
activities. Together, the partners in the GIA will work together 

with the IMO and other organizations to create opportunities 
that positively influence industry practices to bring about 
business and environmental benefits, while taking advantage of 
private sector strengths including R&D knowledge and practical 
experience. In doing so, the partners aim to address key barriers 
to transitioning shipping towards a low carbon maritime 
future, focusing on a number of priority areas including 
energy efficiency technologies and operational best 
practices, and alternative fuels and energy carriers.

“International shipping is an important part of the 
modern global economy,” commented Ricardo director 
of industrial engines, Simon Brewster. “And it is one 
which is increasingly the focus of ambitions for energy 
efficiency improvements and emissions 
reduction. It is in these areas in 
particular that I believe Ricardo 
can make an extremely valuable 
contribution to the work of the GIA. 
We look forward to working with 
our fellow partners in this important 
initiative of the International 
Maritime Organization, to help 
deliver new levels of energy 
efficiency and low emissions 
in the marine transport 
system of the future.” 

Ricardo News
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www.motorcycleconference.com

Ricardo Motorcycle  
Conference 4.0 
Riding Future Technologies

Join us for expert insight and discussion on the future of motorcycle and urban 
mobility technologies, and the market drivers that will change our industry. 

6 November 2017 – Milan, Italy

Venue: Museo Nazionale della Scienza e della Tecnologia Leonardo da Vinci

Dinner: Deus Café, Milan

Register and � nd out more by visiting our website.

Delivering Excellence Through 
Innovation & Technology
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www.ricardo.com

Flexible Advanced 
Software for Transmissions 
from Ricardo
Ricardo’s FAST-R modular software provides customers with a highly adaptable solution for 
rapid development of a wide range of transmission types, ensuring that increasingly complex 
powertrains achieve their optimum potential for shifting comfort, performance and fuel economy.

• AMT, AT, DCT, CVT and hybrid powertrains

• Signi� cantly reduced development cost, time
and risk for prototype and production

• Optimization of powertrain fuel economy, 
emission control and driveability

• Reduced � eet trial calibration e� ort through
advanced automated clutch and shift 
adaptation routines

• Architecture supports ISO 26262

• Expert in-house safety standards team

• Flexible development process delivers tailored
solutions according to customers’ standards 
and processes

• Pro� cient with V-cycle, AGILE and
ASPICE processes

• Access to our world-class team of control and
calibration specialists

FAST-R
Flexible Advanced Software for Transmissions from Ricardo

Delivering Excellence Through 
Innovation & Technology

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


