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In this research article,
Curtis Cifuentes, one of Platinum’s
long-time investment analysts for
the technology sector, explores
the key technological developments
that have contributed to the
gestation of self-driving cars,
the possible direct and indirect
impacts autonomous vehicles (AVs)
may have on a range of industries
as well as some of the broader
societal implications they may
bring about.



The history of land transportation –
and, indeed, of transportation more
generally – was shaped by a small number
of gigantic leaps.

Preface

Ear ly on, humans learned to harness the powers of animals stronger 
than ourselves, but the rst real leap came with the invention of 
wheels and the abil ity to augment biological force with mechanical 
force. Then came the steam engine, and later the internal combustion 
engine. This abil ity to turn thermal and chemical energy into 
mechanical power meant that movement and transpor t no longer 
required our physical input. Transpor tation did, however, still require 
human cognitive input. That is now about to change, as we edge ever 
closer to taking yet another monumental leap with the advent of  
self-dr iving or “autonomous” vehicles (AVs).

Needless to say, we, at Plat inum, have been following the 
development of self-dr iving technology attentively not only for its 
sheer intellectual delight, but more impor tantly, for its multifar ious 
implications for the wor ld of business and investing. What makes 
the dawn of AVs both fascinating and chal lenging to analyse is that 
it represents the simultaneous convergence of multiple streams of 
technological progress and consumer trends. The r ise of electr ic 
vehicles (EVs), enabled by improving batter y technology and fall ing 
batter y pr ices, is coinciding with advancements in machine learning 
and sensing equipment (e.g. LIDAR). Add to the mix the growing 
popular ity of r ide-sharing ser vices like Uber, and one can see a 
power ful storm of disruption gathering.

I am pleased to share with you some of our thinking on this exciting, 
yet complex, topic in Visions of an Autonomous Future. In this research 
ar ticle, Cur tis Cifuentes, one of Platinum’s long-time investment 
analysts for the technology sector, explores the key technological 
developments that have contr ibuted to the gestation of self-dr iving 
cars, the possible direct and indirect impacts AVs may have on 
a range of industr ies as well as some of the broader societal 
implications they may br ing about.
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The word I wish to emphasise here is “may”. Hard as one might tr y  
to envision the future, the truth is that it is dif cult, if not impossible, 
to foresee with any degree of cer tainty how technology with such 
wide-ranging, far-reaching impact wil l reshape industr y and society. 
Most human beings are intuitively path-dependent and many resor t  
to extrapolation when investing in the stock market, which can lead  
to missed oppor tunities as well as deadly traps. 

There is currently no shortage of voices predicting
the imminent demise of incumbent automakers or
prophesising a new era of dominance by Silicon Valley.

However, as Cur tis explains in his ar ticle, the shifting landscape of  
the auto and tech industr ies makes this a far tr ickier question.

Even more dif cult to gauge are the potential second-order and third-
order effects of self-dr iving technology, such as how it might affect 
urban planning and real estate. A not-so-distant analogy is the extent 
to which the ubiquity of cameras on mobile phones has changed 
human interactions and the number of new products and business 
models it has given r ise to. One might see MMS as a logical extension 
of SMS, but how many foresaw the popular ity of image-sharing 
platforms l ike Instagram? And what about Snapchat, on which some 
teenagers, I’m told, conduct entire conversations by visual means? 
The ability to point-and-shoot with smar tphones also facil itated the 
spread of QR codes and their attendant identi cation and payment 
functions, enriched mapping and GPS technology, and is now helping 
augmented reality move for ward (how far did you go on PokemonGo?). 
As Carl Sagan said, “ It was easy to predict mass car ownership, but 
hard to predict Walmar t”.

We do not have al l the answers. But we hope we are asking the r ight 
questions and that this ar ticle can provide you with a few pointers 
around the investment theme of autonomous vehicles.

Ker r Neil son 
Managing Director  
August 2017
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The s pe e d a n d e f c i e nc y wi t h whi c h we
transport people and goods is a fundamental
driver of social and economic progress as
well as individual well-being.

by Curtis Cifuentes
Investment Analyst, Platinum Asset Management

Visions of an
Autonomous Future

Empires were buil t on the abil ity to control trade routes; for tunes 
were made dur ing the railway boom of the 19th centur y; railway 
networks have been impor tant nation-building exercises including 
Japan with its bullet trains and, more recently, by China with its high 
speed rail boom this centur y; cities and civilisation today have been 
unmistakably shaped by the automobile, from the r ise (and fal l) of 
Detroit to nationwide highways and even urban sprawl. 

So it’s of lit tle surpr ise that the tangible promise of self-dr iving 
cars, or autonomous vehicles, has garnered such publ ic attention, 
from star ry-eyed commuters enamoured by the hope of being freed 
from the drudgery of the daily commute to ambitious Sil icon Val ley 
entrepreneurs, motivated by the prospect of for tunes comparable to 
those of the railway barons of a centur y ago. 

As investors, we see exciting potential for new business models,  
as wel l as r isks to incumbent ones, in what could be character ised  
as the information technology revolution disrupting the transpor tation 
industr y. 

This ar ticle is loosely structured in four sections, each seeking to 
answer one of the core questions that form the fr amework around 
Platinum’s thinking on the changes autonomous vehicles may br ing.



Why is autonomous technology
both interesting and important?
We think that autonomous dr iving technology has the potential to be 
more than just an expensive up-sel l oppor tunity at car dealers. 

It wil l reduce death and injury, change the insurance industr y and 
eventually, through synergies with r ide-sharing ser vices like Uber 
and Lyft, change the nature of personal transpor t.

Why is this happening now?
We will delve into some of the exciting technological innovations that 
are br inging self-dr iving cars from the realm of science ction to 
real ity, or, in other words, what gives us con dence that they aren’t 
just a pipe-dream. Dare we suggest that an autonomous eet of 
cars is closer than most think.

Impacts on industry.
Assuming self-dr iving cars do become reality, how might the 
business landscape change? While many believe that incumbents 
are at r isk of being disrupted by new entrants, we think the outcome 
might be more nuanced and there may be more turns and twists 
along the way. 

If, as consumers, we shift from being buyers and owners of cars 
to become customers of ser vices provided by the owners of large 
autonomous eets, it might be a pyr rhic victor y for any sur viving 
incumbent. If the air l ine industr y is any guide, the eet might be  
a fraction of its current size, but util ised much more ef ciently.

What might it mean for society
and civilisation?
No melodramatic exaggeration is needed to suggest that, if autonomous 

eets become widespread, there might be huge changes to the jobs 
we do and even the ver y fabric of the cities we live in. 

There will be unpredictable second and third order effects that will  
surpr ise ever yone.

PART 1

PART 2

PART 3

PART 4
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Fr o m a hi g h l e vel , a ny s i gn of a s i gni c a nt
change in the dynamics of transport is
worthy of investigation, even if some
aspects of autonomous driving are showing
signs of hype.

To il lustrate one facet of the potential social and economic impact, 
ever y year around 30,000 people die in car accidents in the United 
States alone; global ly the estimate is 1.2 mil l ion people. When 
including car- related injur ies the number r ises to 3.9 mil lion (US only, 
2010) and the US Depar tment of Transpor t estimates the economic 
impact of these crashes to be US$242 bil lion or 1.6% of GDP.1  

Studies show that humans are responsible, through er ror, alcohol or 
inattention, for 94% of accidents – it’s rare that a mechanical failure 
or the weather is a cause of crash. Also, to dispel any misconception 
about the var iabil ity of dr iver skil l , men behind the wheel are 50% 
more likely to kill themselves than women.2 (And that’s adjusting for 
distance dr iven – 2.1 fatal ities/100m miles dr iven vs. 1.4/100m miles. 
On fatal ities alone, it’s 2.5:1). 

Why is autonomous
technology both
interesting and
important?

PART 1
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While the reduction in loss of life and property
alone makes the development of autonomous vehicles
a wor t h whi l e e n d e a vour , t he r e a r e ot he r b e ne t s ,
such as higher productivity due to less road
congestion and better use of commute time as drivers
are freed up from having to concentrate on following
that white line.

In the US, the average one- way commute was 26 minutes in 2014. 
Assuming a workforce of 140 mill ion, that works out to 30 bil l ion 
hours – or 3.5 mill ion col lective years – spent every year commuting. 
The United States is unique in its car-centr ic culture too – the 2013  
US census found that 86% of people travel led to work in a pr ivate car  
(and 76% drove alone).3  

One University of Texas study, which put the saving of unproductive 
commute time at a much more conser vative 2.7 bill ion hours, one-
tenth that of the previous estimate, never theless estimated the total 
savings from productivity, fuel savings and col lision costs to be 
US$1.2 tr il lion, or 7% of GDP.4 At the ver y minimum, as accidents  
and incidents on the road account for one-quar ter of road congestion, 
according to a Federal Highway Administration study,5 it’s not 
unreasonable to assume that even if we al l chose to sleep in our 
cars on our way to work, rather than do something more productive, 
commute times would be shor ter.

An impor tant reason for our excitement around autonomy comes 
from its interplay with the r ise in on-demand ser vices l ike Uber and 
Lyft. At rst glance, replacing a quar ter of a bill ion human-driven 
cars with self-dr iven ones may not be quite as disruptive, especial ly 
if nothing else changes. It’s hard to imagine signi cant reduction in 
road congestion, for example, if ever yone is stil l travell ing alone in 
their autonomous car. But if the kind of per-tr ip or per-kilometre cost 
savings we envision from an autonomous eet of electr ic vehicles 
comes to pass, for many people car ownership wil l no longer be a 
rational choice. 

This will take cars off the road, the ones kept
on the roads will be better utilised, and everyone
wi l l be ne t f r o m muc h l o we r c os t of t r a ns p or t .
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The car market is an estimated US$1.2 trillion
market (about 100 million light vehicles are sold
globally every year), three times the size of the
smartphone market.

When one includes per ipheral markets such as component suppliers, 
or including ser vices revenue such as that from r ide-shar ing 
businesses, the revenue pool that is potential ly r ipe for disruption 
expands signi cantly.

To draw an analogy with a change exper ienced in the 
telecommunications industr y, when voice cal ls just became  
another stream of bits on a wide data pipe rather than a dedicated 
l ine, it became untenable for car r iers to charge dollars per minute  
for international call s as a FaceTime cal l could be made to anywhere  
in the wor ld almost for free. 

Autonomy makes getting from A to B safer, faster and a step-change 
lower in cost, while also making l ife-changing mobility accessible to 
the aged or physical ly or visual ly impaired.

There are also potential negatives, some of which we shal l delve 
into later in this ar ticle, and they range from the obvious impact 
on employment in jobs that involve dr iving, such as taxis and truck 
dr ivers, through to impacts on the insurance industr y, oil demand 
(we bel ieve electr ic dr ive trains are synergistic with advances in 
autonomous technology) and possibly even for the car industr y as 
a whole if the eet size shr inks due to a shift away from individual 
ownership to r ide-shar ing.

The cur rent wave of progress in autonomous technology is taking us 
into a period of upheaval and disruption, leading to the emergence of 
new business models as wel l as the extinction of old ones, and in the 
process presenting us with invaluable investment oppor tunities. 

To put the broad market size into perspective, the smar tphone 
market, in which the world’s largest and most pro table company 
operates, is a US$405 bill ion revenue market (roughly 1.5 bil l ion 
phones x US$270 in average sell ing pr ice) 6. 

IXPlat inum Asset Management Limited Annual Repor t 2017







The EV is not a prerequisite to autonomous vehicles, but the inherent 
simplicity of an EV (fewer moving par ts, lower maintenance) is 
lowering the barr ier to entr y for new entrants (Tesla and BYD are 
two well-known examples) and we think that the in ux of ambitious 
new companies with fewer legacy obl igations sets the stage for 
accelerated development and innovation.

From a technological perspective, EVs are quieter,
cl e a ne r a n d mor e e f c i e nt , wi t h 95 % of t he e ne r gy
in the batteries making it to the wheels, compared
t o j us t 20- 4 0% f or i nt e r n al c o mbus t i on e ngi ne s .

Con dence in EVs
Another reason for our excitement around autonomy stems from the 
concurrent and synergistic shift from combustion engines to electr ic 
dr ive trains. The reason we think cars are about to make this change 
is simply because the EV is technologically super ior and tantal isingly 
close to being cost competitive. 

While the cost of batter ies is cur rently a signi cant hurdle (adding 
anywhere between US$8,000 and US$30,000 to the cost of a vehicle, 
depending on size), if there is any immutable rule in technology, it is 
that steady innovation br ings down the cost of components over time. 
Lithium-ion batter y packs have seen per kWh cost fall from US$1,000 
to US$250 between 2010 and 2016.9 Batter ies are on an exper ience 
cur ve not unl ike that seen in solar cel ls, bar r ing any disruption in the 
supply of raw mater ials. Apar t from the obvious lithium, l ithium-ion 
cel l s contain signi cant amounts of cobalt, nickel and aluminium,  
and electr ic motors contain a lot of copper. 

The hor seless car r iage 
It may seem hard to believe today that when the rst car s star ted appear ing on the roads, 
there was a huge backlash fr om society, with predictions r anging from obesity epidemics 
(arguably a fair ly accurate one) through to widespread insanity (it was feared that the 
human brain couldn’t handle tr avell ing at speed). 
These ear ly automobiles were coined “ devil wagons”  and it wasn’t uncommon for dr iver s 
to have rocks or the insult “Get a horse!” hur led at them as they drove past. 
In an 1896 submission to the Br itish Association for  the Advancement of Science a 
scientist claimed that cars required more dr iver focus, “…we should not over look the 
fact that the dr iving of the horseless car r iage cal ls for  a larger amount of attention, if not 
skil l , on the par t of the dr iver, than is necessar y in regard to hor se-drawn conveyances, 
for he has not the advantage of the intel l igence of the horse in shaping his path, and it is 
consequently incumbent upon him to be ever watchful of the course his vehicle is taking.” 8

It’s only taken us 100 years to get back to the level of autonomy that we gave up!

When looking at the total cost of ownership, that is, including the cost 
of fuel and maintenance, EVs are arguably already competitive with 
combustion engine cars today. 
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Cost

TimeB C A

Combustion 
Engine

Higher fuel pr ices

EV pr ice 
premium

Lower bat ter y costs

EV

The char t above illustrates our conceptual thinking about the 
structural cost advantages of EVs. The y-axis is the total cost of 
ownership of the car. Combustion engine cars have a lower sticker 
pr ice (today) and star t at a lower point on the axis, but because of fuel 
ef ciency and maintenance costs, the running costs are higher, hence 
the steeper slope. Changes in fuel pr ices change the slope. EVs are 
more expensive up front but tend to be much cheaper to run. 

As steady improvements in production technology lowers the cost of 
batter ies, the time it takes for an EV to ‘beat’ a traditional car moves 
from point A to point B, for example. Likewise, if oil pr ices r ise, the 
crossover point moves from A to C. Conversely, fal l ing oil pr ices, as 
we’ve seen in recent years, lowers the slope and lengthening the 
payback for EVs. One could argue that the recent resurgence of truck 
and SUV popular ity in the US and disappointingly low EV share has 
caused in par t by lower oil pr ices.

That crossover point depends on many factors, including the pr ice 
of the vehicle, energy pr ices (both gasoline and electr icity), annual 
dr iving distances and so on. 

Source: Cur tis Cifuentes

It is for this reason that we think it is compelling
f or e e t op e r a t or s s uc h a s Ube r a n d ot he r r i de -
sharing services to adopt EVs (and, concurrently,
autonomous vehicles).

It might still be hard for most individual purchasers (and the nance 
companies lending to them) to get over the sticker pr ice, but much 
less so for more rational commercial operators.
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But to give a rough example, let’s compare the Bolt EV to a Golf. 
Assuming $0.10/kWh for electr icity (US average retail pr ice) and 
$0.60/L gasol ine pr ices (again, US average) the cost per 100km of 
dr iving is $1.6 for the Chevy Bolt and $3.9 for a Golf. That’s 2.4x higher 
for the Golf.10  Similar ly, in a repor t publ ished by UBS, they found that 
annual ser vice and maintenance requirements were also lower, at 
$255 for the Bolt and $610 for the Golf. Il lustrating this difference is 
the maintenance schedule – apar t from tyre rotation the Bolt requires 
no ser vicing for ve years or 240,000 km, compared to an oil change 
ever y ten thousand kilometres for the Golf.

Fl ipping the question from ‘why now?’ to ‘why hasn’t it happened 
sooner?’, and one can see more clear ly what a monumental chal lenge 
autonomous dr iving is. 

Contrast it with the exper ience of ying, where the rst rudimentar y 
autopilots were developed in the 1930s, less than 20 years after 
the rst commercial ights became available, and today advanced 
autopilot systems have relegated human pilots to mostly monitor ing 
roles. (An industr y joke thus descr ibes the cockpit of the future: it wil l 
contain one human and a dog – the human to obser ve the instruments 
and the dog to bite the human’s hand should he tr y to touch anything.) 
Similar shifts to autonomy have been obser ved in mining and 
agriculture. But why not on our urban roads?

Eve n t h ough dr i v i ng t oda y i s 98 % f ol l o wi n g t he c a r
in front and staying between the lines, it’s the
ot h e r 2% t ha t ha s ha mp er e d a ut o no mous s ys t e ms ,
until recently.

Apar t from a few motorways where the type of traf c is restr icted, 
most roads are messy, complex environments. Drivers must contend 
with poor or non-existent marking, pedestr ians star ing at their  
phones, cycl ists that consider themselves above road rules, other 
inattentive dr ivers and the occasional animal (probably that dog on 
his way home from the airpor t). While attempts to automate the task 
of dr iving were made on many occasions, the traditional rule-based 
programming model couldn’t scale to the almost in nite var iations 
of situations a car might encounter on the streets, such as that 
Google encountered once with their autonomous tr ials: a woman on 
a wheelchair  chasing a duck. The rst sign that we might be breaking 
through this impasse has come from advances made in machine 
learning and in deep learning speci cal ly.

While beyond the scope of this paper (for those interested, we urge 
you to read Constance Zhang’s three-par t ar ticle Infusing Machines 
with Intelligence on our website), advances in deep learning have 
resulted in a jump in the accuracy of image recognition algor ithms  
to the point where they now exceed humans’ accuracy level. 
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Accurately understanding the surrounding wor ld is the rst step to 
building truly reliable autonomous dr iving systems – a self-dr iving 
car that only recognises pedestr ians on the road 80% of the time is 
downr ight ter r ifying. The advances here are being dr iven by a diverse 
range of companies that are not traditional auto makers, such as 
Baidu and Google, which highl ights the reason why Silicon Val ley is 
suddenly interested in this space. 

As testament to this interest, it was during the preparation of this 
paper that Intel announced the acquisition of Israel i autonomous 
dr iving company Mobileye for US$15 bil lion, which is 30x Mobileye’s 
2017 revenues and 60x its pro ts – cer tainly a generous pr ice, but 
potentially justi ed if autonomy is as transformative as we think it 
might be.11

Diverging str ategies
Much like the rst attempts to ascend Everest tr ied various routes, 
there are two different philosophical paths to full autonomy. The rst, 
favoured by incumbent carmakers, is the incremental approach: cars 
have steadily added safety features through time, such as adaptive 
cruise control and, more recently, emergency brake assist and lane 
depar ture warnings.  

The belief is that, by steadily increasing features
and reliability, we will eventually achieve full
autonomy. It’s a lower risk approach that leverages
existing supply chains and meshes well with the
business models of the carmakers.

The second approach, favoured by newcomers such as Google and 
Baidu, is the al l-or-nothing gambit – to the point where Google’s more 
recent prototypes do away with the steer ing wheel entirely. Their view 
is that, if passengers are to truly trust autonomous vehicles, they 
have to be reliable 100% of the time. The chal lenge for the path taken 
by the l ikes of Google, however, is that it’s a binar y outcome – succeed 
and it’s a winning lotter y ticket; fail and you don’t have a business.

The paradox of automation
A one- leap change directly to ful l autonomy versus the seemingly less 
r isky incremental approach raise some ver y dif cult issues that ar ise 
in the transition period where the car is in control most of the time, 
but humans might be called upon at any moment to take control when 
the system decides it can no longer accurately assess the situation.

The issue is not new and NASA has been researching the impact of 
autopilots on pilot skill s for more than 50 years. 
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The ‘paradox of automation’, simply put, is that the better the 
automation, the more cr itical the human decisions become in the rare 
times they have to take over, and yet, as humans rely more and more 
on automated systems, our manual skill s atrophy and we become 
less and less quali ed to take control in those increasingly rare 
situations when we are required to.

Par adox of automation in pr actice – Air Fr ance Fl ight 447
A sober ing 2014 ar t icle featured in Vanity Fair 12 goes into ter r ifying detail on the chain 
of human er rors that led to the cr ashing of an Airbus 330 into the Atlantic Ocean and 
the death of 228 people. While some might argue over  the relative impor tance of the 
var ious factors that resulted in the crash, the ar ticle makes compell ing arguments that 
reliance on automation contr ibuted to the ight crew’s inabil it y to assess and cor rect the 
situation dur ing the approximately three-minute window that they had after  the autopilot 
disengaged, and the other wise per fectly functioning plane crashed into the sea.
If three exper ienced pilots couldn’t cor rectly diagnose what was going on in several 
minutes, what hope does a dr iver, who might be dozing or deeply immer sed in a movie, 
have of analysing the situation and taking action within maybe as l it tle as a few seconds?13 
Studies have al so shown that in the transit ion per iod, where the car is controll ing itself 
but the dr iver is stil l  required to monitor the situation, boredom and inattentiveness 
quickly sets in, regardless of the dr iver ’s best intentions.
While the stor y of Air France Fl ight 447 is ter r ifying, automation has unambiguously 
contr ibuted to the improvement in overall ying safety. The same is l ikely to hold tr ue  
for cars, to the point where it ’s not unimaginable that in the not too distant future humans 
are l ikely to be banned from dr iving on public roads. For example, while there is some 
contention around what exactly was being measured, the NHSTA investigation into the 
death of Tesla dr iver  Joshua Brown in 2016 found that the car ’s ‘Autopilot’ feature, which 
includes for ward coll ision warning and emergency br ake assist, reduced crash r ates  
by 40%.
 

Each of the two approaches has its own appeal, and it may be too 
early to make a cal l on which wil l be successful. The contrast and 
contest are complicated by factors such as the incumbents investing 
in both strategies, of which General Motors is a good example. GM 
continues to expand incrementally the advanced dr iver-assistance 
system (ADAS) features in its cur rent models while acquir ing 
autonomous star t-up Cruise as well as investing in r ide-shar ing 
company Lyft. 

Similar ly, it would appear that Google’s plans for its subsidiar y 
Waymo have over time evolved from building their  own cars to 
potential ly l icensing the technology to carmakers – not dissimilar 
to the strategy of l icensing Android to smar tphone manufacturers. 
Having obser ved what Micr osoft did to the PC market and how  
Google repeated that with the smar tphone market, most carmakers 
are understandably wary about ceding that much control, and,  
by extension, valuable data, to a third par ty.
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How do cars change?
Conceptual ly, the key differences between a ‘dumb’ car and an 
autonomous one can be grouped into three aspects: (1) sensing, or 
the range of sensors and cameras employed to see the wor ld around 
it; (2) intell igence, or the software and hardware used to comprehend 
the sensory inputs and make decisions on how to respond; and (3) 
actuation, the col lection of motors and actuators that turn those 
decisions into movement of the vehicle as wel l as other sensors that 
provide a feedback loop so that the car knows what it is doing. 

Sensing

Vision is by far the most impor tant sense when it comes to dr iving  
(we don’t yet possess the ol factor y senses of a dog to navigate with 
our noses) and therefore it’s no surpr ise that most autonomous 
systems predominantly rely on cameras. 

However, cameras are not completely reliable,
especially in adverse weather or under sunlight
glare. For this reason, many autonomous cars
also include complimentary sensing systems,
such as ultrasound, radar, and light detection
and ranging (LIDAR).

More sensors, however, add complexity and cost, not just in the 
additional sensors themselves but also in the additional computing 
power required to process and make sense of the extra data. 

Broadly referred to as ‘sensor fusion’, it’s not a tr ivial task, and while it 
seems intuitive that having multiple cameras and sensors should result 
in safer, more reliable systems, early prototypes have struggled. As a 
simple example, imagine an urban street with cars parked along one 
side and a pedestr ian walking between the parked cars possibly with the 
intention of crossing the street. The camera might be seeing a human, 
the radar might have only seen a car. How does the system decide a 
course of action if it cannot be cer tain what it’s in fact looking at?

Mobileye and the success of simplicity
One of the most successful new entrants in the autonomous space  
is Mobileye, the Israeli company recently acquired by Intel for  
US$15 bil l ion. 

Many early ADAS attempts used two cameras on the assumption 
that, like human vision, stereoscopic vision would improve distance 
perception. But the processing systems struggled with the sl ightly 
different images from left and r ight cameras, resulting in overall  
lower accuracy with object recognition. So while being better in 
theory, in practice stereo camera systems were both more expensive 
and less reliable. 
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Mobileye was unique in that it delivered accurate recognition  
from a mono camera which estimated distance by the rate of 
change in image size from frame to frame. This simple yet  
rel iable solution saw Mobileye win a major ity of the ear ly dr iver 
assistance contracts and its systems instal led on an estimated  
15 mil lion cars to date. Mobileye’s products today are far from 
ful ly autonomous, but the company has a roadmap to autonomy 
and arguably one of the most extensive – and growing – databases 
of road imagery and mapping information.

While the rst commercially successful system amazingly did it 
with just a single camera, consensus seems to be coming to the 
view that ful l autonomy will require a combination of different 
sensing technologies to improve overal l reliability. 

Cameras do poor ly in the dark or in foggy conditions (and lenses 
can get dir ty easily); LIDAR doesn’t work well in the rain; radar 
has poor resolution and can only see metal objects wel l; and 
ultrasound has poor range. Combined, however, they might be 
able to cover most road conditions.

LIDAR
One of the more contentious sensing technologies, LIDAR, is a 
distance sensing technology similar to radar, except that, instead 
of measuring the time it takes radio waves to bounce off an object, 
it emits and measures the return times and wavelengths of laser 
light. The high point density of narrow beams of light enables LIDAR 
to map objects with much ner resolution than radar. Current 
LIDAR devices look like spinning cans of beans typically mounted on 
the top of autonomous cars. Leading devices can build a 3D map of 
mil lions of points ever y second with a range exceeding 100 metres.

  

LIDAR provides unr ival led 3D mapping of the immediate environment 
around the car, but it comes at a signi cant cost. Devices sold by 
market leader Velodyne cost from several thousand dol lars up to 
almost US$100,000,14 depending on the speci cations. They are 
also prone to damage, function poor ly in bad weather, and are not 
par ticular ly attractive in the way that they are conspicuously mounted 
on the top of vehicles. 

Source: Velodyne, https:/ /www.technologyreview.com/s/603885/autonomous-cars- l idar-sensors/ 
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There is an ongoing debate over whether autonomous cars wil l 
require LIDAR – Tesla has claimed in the past that automation wil l be 
achievable without LIDAR, whereas Google’s effor ts seem to position 
LIDAR as a pre-requisite. 

In fact, there has been intense research by Google as wel l as others 
to br ing down the cost and the size of these devices, which has led 
to the development of Google’s own LIDAR. (LIDAR technology is 
at the centre of the brewing legal battle between Waymo (Google’s 
subsidiar y) and Uber, which stemmed from claims that a former 
employee stole Waymo’s LIDAR designs, star ted a new company 
(Otto) which was then acquired by Uber.) There is also promising 
development happening in the eld of sol id-state LIDAR, which will  
do away with the moving par ts prone to damage and be a fraction  
of the size and cost of cur rent models.

Intel l igence
Most of the intense development happening today sur rounds the 
fusion and interpretation of the information gathered by the sensors, 
the subsequent path planning of the vehicle, and whether this 
requires pre-assembled maps in excruciating detail or whether  
these maps can be computed on the y. 

This battle is being played out on the streets of San Francisco and the 
Bay Area, where autonomous cars from Google, Uber, Baidu, Tesla 
as well as traditional carmakers such as GM, Ford, BMW and others 
pol ish their self-dr iving systems and build detailed maps of cities. 

Under the hood (or more often in the boot) chips from Mobileye,  
Nvidia and Intel or systems from Tier 1 suppliers such as Bosch  
or Delphi power the systems that dr ive these vehicles.

In return for permission to test these vehicles on publ ic roads, 
par ticipants are required by the state to disclose statistics on 
per formance, such as ‘disengagements’, a euphemism for instances 
where the human had to inter vene, and obser vers have extrapolated 
from these data who is leading in the race to ful l autonomy. 

Based on these disclosures, it’s no surpr ise to see Google (Waymo) 
out in front. But progress is being made at such a pace that this 
information could wel l have become wildly inaccurate by the time this 
ar t icle goes to press:

Nissan
Ford
200-300km

Bosch
UBER
Benz
Tesla
<5k m

GM
Delphi
~100km

BWM
1000km

WAYMO
8 000k m

Average
distance
travelled by
autonomous
systems
without the
need for human
intervention. 15
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Source: unknown

At one end, the approach is somewhat more
conventional – apply deep learning trained image
recognition models to understand the environment
but more conventional rules-based programming
to drive the car.

While one factor in the improving rel iabil ity of autonomy has come 
from the leaps in accuracy of image recognition algorithms, in turn 
powered by progress made in the eld of deep learning, there’s also 
a split in strategy by par ticipants when it comes to how far they’re 
will ing to apply deep learning to the dr iving problem. 

But some, such as graphics card maker Nvidia, observing the rate 
of progress achieved in machine learning, have concluded that 
an ambitious end-to-end deep learning approach might be more 
successful. 

Oversimplifying somewhat, the idea is that if the neural network is 
suf ciently complex and adequately trained, humans wil l not have 
to think of and account for ever y possible road situation – rather the 
black-box l ike neural network wil l just ‘know’ how to react. 

We’re only just now reaching the stage where deep learning 
algorithms can recognise images with decent accuracy, and even  
then they can be easily fooled16. 

Dachshund or bagel? Chihuahua or muf n?

It seems a huge leap of faith to assume the algorithms wil l improve to 
that level. Most AI-dr iven successes to date concern relatively nar row 
appl ications where the inputs are relatively wel l de ned – chess, go, 
image recognition. Some aspects of dr iving are like that, but then a lot 
of it isn’t.
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In a tangible example of where we are today, while detection 
of objects such as cars is ver y good, cur rent algorithms have a 
problem detecting people on bicycles. Compared to cars the shape, 
colours and movement are so var ied that the algorithms struggle to 
categorise them cor rectly or predict their  direction of movement.17 

In a hint to the massive local isation challenge developers face, the 
ABC recently repor ted18 on how autonomous systems Volvo was 
testing in Austral ia were being confused by kangaroos – the systems 
rel ied on the ground as a reference point to calculate distance to the 
object and not expecting things to be airborne.

In any case, a prerequisite to accurate deep learning algor ithms 
is a large cache of wel l- labelled training data. While not the sole 
determinant of success, it par tly explains why there is such urgency 
to gather as much data with which to train the neural networks that 
wil l dr ive these cars – though even this is a somewhat contentious 
statement. As crazy as it sounds, some bel ieve that a lot of the 
training can be done in computer simulations – essentially training 
the models in Grand Theft Auto, which is a mildly terr ifying thought. 

Another open question is what level of mapping data
will be required and where that is going to come
from. Similar to the data collection aspect, the
quality and accuracy of map data may be correlated to
how many cars are on the road collecting, uploading
a n d s ha r i ng t ha t wi t h t he e e t .

Such a situation would tend to favour those with the largest eet, 
putting smaller volume carmakers at a disadvantage. It is for 
this reason we’ve seen consor tiums l ike HERE formed amongst 
carmakers – in this case Audi, BMW and Daimler acquired Nokia’s 
old mapping business with the purpose of building an independent 
mapping database that isn’t hampered by a small eet size. It’s also 
why incumbent carmakers are so war y about ceding control of the 
data their cars are collecting to third par ties, such as Google.
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With enough time and space we could happily
go on and on about what we think the
business implications are of a shift to
autonomy. But with respect to our readers’
time we shall keep it to a relatively high
level overview.

Winners – incumbents or newcomers
The impor tance of software, and especially deep learning software 
skil ls, is attracting a range of newcomers to the autonomous dr iving 
space, including Google, Baidu and Uber. It’s of no surpr ise that 
observers are looking at the software engineer ing skill s of traditional 
carmakers, concluding they pale in comparison to the l ikes of Google, 
and deciding that they’re at signi cant r isk of disruption. 

Comparisons are made to the way Nokia and Blackber r y were 
disrupted by the iPhone and Android, despite signi cant scale and 
ver tical integration advantages at Nokia and effor ts by both to build 
competing software platforms. The disengagement data mentioned 
in a previous section only seems to con rm the wide lead challengers 
seem to have over the incumbents. That this transition is happening 
at the same time as the transition to electr ic vehicles only seems 
to heighten the r isks – exempli ed by the aura sur rounding Tesla, 
although China is arguably where the most exciting changes are 
occur r ing, with huge growth in EV sales, dr iven mostly by car industry 
newcomers such as BYD. 

The concern for traditional carmakers only r ises to alarm when one 
observes their  reluctance to embrace the future or even cheat, such 
as VW famously did, than actually make low emission cars.

However, it’s too soon to write off the traditional carmakers. Looking 
back through the history of the car industr y it becomes apparent 
that technological advances in the cars have rarely led to sustained 
market share gains by any carmaker. 

Rather, it has typical ly been innovations on the production side – such 
as the rst production l ine by Henr y Ford, ver tical integration in the 
supply chain at GM, lean production methods at Toyota – that have 
given newcomers the breathing room to build scale, which remains 
the largest barr ier to entr y. 

Impact on Industry.
PART 3
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For al l the bluster, Tesla can currently only manufacture fty 
thousand cars a year today, even though with a market capital isation 
of $42b it’s valued roughly the same as Nissan, which made 5.5m 
cars in 2016, 100x times Tesla today. The incumbents are also aware 
of the threats and are ramping investments in autonomy, through 
strategic investments, such as GM into Lyft or through par tnerships 
with technology providers such as Mobileye or Nvidia or direct R&D – 
almost al l the large carmakers have facil ities in the Bay Area and are 
testing vehicles today.

Who wil l  buy cars?
The outcome of 76% of Amer icans commuting to work alone in their  
cars, is a large car eet that is woefully under-util ised – just 4% 
util isation, or just one hour a day. The r ise of r ide-sharing ser vices 
such as Uber and Lyft, or even mundane taxis for that fact, give us a 
gl impse of this potential future, and also explains why both Uber and 
Lyft see autonomy both as an existential threat and an oppor tunity, 
and are investing heavily in both autonomy and EVs. 

While individual car ownership is unlikely to disappear soon (and as 
anyone with small children will tel l you how impractical r idesharing 
would be) the trend could make land transpor t look more l ike the 
air l ine industr y. Looking at air l ine eet util isation, again with US data, 
the entire network utilisation is just over ten hours/day or 42%, with 
par ticular ly ef cient low-cost car r iers exceeding twelve hours.19 

Echoing this, a University of Texas study 20 found that
one autonomous vehicle could replace up to twelve cars.

At the ver y least, if autonomy and r ide shar ing grow it impl ies greater 
eet util isation and possibly fewer cars on the road.

When the buyer shifts from the individual to the eet owner, it has 
signi cant impl ications for the design of cars too – away from design 
cues that echo the personal values of the individual to more util itar ian 
and cost focused, though more rel iable given the kind of distances 
they’ll be expected to dr ive over their, possibly shor t, l ife. Most 
impor tantly, the relationship with the end user changes – again to 
use the air l ine analogy, a passenger ’s loyalty is with the air l ine, not 
the aircraft maker. This also explains why there’s such a land grab 
on today for r ide sharing ser vices. Scale leadership at Uber or Lyft 
means a better ser vice for customers, better data and eventual ly 
buying power with the carmakers. 

Another Air l ine analogy – cer ti cation

What if like the air line industry autonomous cars require ver y 
str ingent cer ti cation to get on the road – wil l that restr ict 
par ticipants to the few who can go through the process leading  
to the opposite of what EVs might have led to?

But to broadly paint our cur rent view, in the long term we are 
pessimistic for car volumes but in the transition period we could 
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actually see car turnover increase, as the “smar tphoni cation” of 
the car industr y encourages people to upgrade faster to get newer 
safety and autonomous features. In the back of our minds however is 
the r isk of the popping of the US subprime auto lending bubble, which 
in turn has been par tly enabled by technology, namely GPS tracking 
devices in cars that lenders are now instal ling to facil itate recovery in 
the event of default.

How do cars change?
We foresee two profound changes in the how cars are made that wil l 
impact var ious peripheral industr ies. The inclusion of sensing and 
intel l igence will shift the impor tance of sensors and software (and 
the hardware it runs on) from an after thought to centre stage. It’s no 
exaggeration to say that the software will be as disruptive as iOS and 
the App Store was to the phone market; a competitive autonomous 
platform will become table stakes for the car industr y. The second 
change comes from the shift to electr ic dr ive trains, which on 
one hand presents oppor tunities for batter y makers and power 
semiconductor chipmakers, while at the same time making obsolete 
many technologies such as common rail diesel injection, which are 
impor tant earnings contr ibutors to many of the carmakers’ Tier 1 
suppl iers such as Continental, Denso and Bosch.

Fur ther upstream we are star ting to see the impact of EVs on some 
of the raw mater ials, with burgeoning exploration for l ithium, cobalt 
and graphite resources the wor ld over, the extraction of cobalt 
in par ticular is a pressure point, where the Democratic Republic 
of Congo accounts for 60% of global production but has a poor 
environmental and human r ights track record on its extraction.21

What does it mean for insurance?
If human er ror is responsible for more than 90% of accidents and we 
take humans out of the picture, the number of accidents should fal l 
– Tesla is already bragging about the 40% drop in crash rates from 
its level 2 ADAS system. In the US around $200b of car insurance 
premiums are col lected by the industry ever y year – about one-third 
of the proper ty and casualty insurance industr y.22 

Looking more broadly at developed markets, Munich Re puts motor 
insurance at 38%, or $500b of the broader proper ty and casualty 
market.23 For developed markets that accounts for around 1% 
of GDP. It should be expected that lower claims results in lower 
premiums and possibly lower margins for insurers. Again, refer r ing 
to the Munich Re repor t mentioned above, their  model ling indicates 
these technology features will shave $20b off insurance premiums 
in developed markets by 2020 – from $616b to $594b, though they 
don’t see premiums peaking until after 2030. The tentative signs 
are there – Tesla has been exper imenting with bundled insurance 
and maintenance plans in Asia and there’s a (somewhat dubious) 
insurance ‘app’ called Root24 that claims to offer discounts for self-
dr iving features. 
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While some of the near-term impacts on
businesses are not particularly surprising,
longer term it will be the second and third-
order effects that will be.

Followers of the autonomous space often cite Car l Sagan, who 
observed, “ It was easy to predict mass car ownership, but hard to 
predict Walmar t”  – deftly il lustrating that it was easy to see how 
ever yone might want to own a car, it wasn’t initially obvious that the 
increased mobil ity would make big-box decentral ised retail a viable 
business strategy and lead to the creation of one of the wor ld’s 
largest retailers. 

And retail is another industry being disrupted by technology.  
By de nition they wil l be hard to predict but also where the largest 
oppor tunities l ie. By way of example, take the invention of clear glass...

The stor y of glass, the pr inting press  
and scienti c discover y
A fascinating example, if a bit tor tured in the context of autonomous 
cars, of how dif cult it can be to predict the long-term impact of chain 
reactions of small innovations, is the discover y of clear glass and 
its impact on the wor ld. Human manufacture and use of glass dates 
back to the Bronze Age but it was in the late thir teenth century when 
a wave of innovation began in Venice, inadver tently tr iggered when 
glass makers were concentrated, largely against their  will , on the 
islands of Murano. Glass was at best translucent, not transparent 
until one glassmaker, Angelo Barovier, who was determined to 
per fect it, discovered a method of making cr ystal clear glass by 
adding soda ash made from saltwor t plants around 1450.

This glass eventual ly found use in the rst eyeglasses, but they were 
l itt le known outside of churches and monaster ies where they were 
used by aging cler ics to read scr ipture. 

How might it
impact on
society and
civilisation?

PART 4
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It wasn’t until Gutenberg’s pr inting press made the bible widely 
accessible that the broader  populace real ised the impor tance of good 
eyesight and demand boomed for vision cor rection. In another hub 
of innovation, exper imentation by eyeglass makers in Amsterdam in 
the late sixteenth centur y eventual ly led to the invention of both the 
microscope and the telescope, setting in motion an explosion  
of scienti c discover y.

Who could have predicted that the invention of clear glass in Venice 
would ultimately be responsible for understandings as diverse as  
cel l theor y and the bacter ial cause of disease through to our 
perception of the universe and optical communication? 

Real estate and urban renewal
Almost invisible in its ubiquity, it can still be surpr ising how much 
space we dedicate to cars. Again, using US data, but it is estimated 
that there are around one bil lion parking spaces – four for ever y car.25 

The aggregate space occupied by these parking
spaces totals almost 17,000 square kilometres -
the equivalent of paving a quarter of Tasmania
in parking lots.

In urban centres, accommodating cars for parking accounts for 30% 
of land and oor space occupied. With both congestion and housing 
affordabil ity issues plaguing many large cities global ly, it seems 
almost per verse that we dedicate almost a third to housing cars, 
and in many cases either directly fund parking or legislate minimum 
parking spaces for new developments, effectively forcing non-car 
owners to subsidise owner s through higher housing costs. It wil l be 
interesting to see how this space is recycled through time (and how 
cities will make up for lost parking nes.) 

In urban areas, we are star ting to get a taste of the impact through 
car shar ing ser vices such as GoGet and how they can rel ieve demand 
for parking in cities, even though there is some evidence that some 
are choosing these cars over publ ic transpor t and contr ibuting to 
congestion. We’re probably getting a small gl impse of this future 
through the demise of the urban petrol station.

It wil l be hard to predict the impact par tly because the cities we live 
in are so diverse – from dense cities with strong publ ic transpor t 
networks such as Tokyo through to sprawling car-dependent cities 
such as Los Angeles. One might imagine a bigger impact on LA than 
Tokyo, but we are war y of making big predictions. It could go either 
way – LA streets are freed of their  notor ious congestion or conversely 
traf c gets worse because autonomous transpor t is cheap and plentiful.
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Marchett i Wal l
An Italian physicist Cesare Marchetti obser ved that one hour was roughly the commute 
l imit for most people. Once it star ts exceeding that, people tend to change their behaviour 
to reduce it, either through moving where they l ive or work or changing their method of 
commute. This t ime has supposedly remained constant since Neol ithic times but faster 
modes of tr anspor t have consequently had an impact on broader urban str ucture. 
Put another way, it’s a simple obser vation that in order to sur vive, throughout our histor y 
humans have not been able to spend more than an hour  of their day tr avel l ing and not 
actually doing what it is they need to sur vive. But the question then ar ises, if autonomy 
frees us up to do other things dur ing our commute, be that working or even sleeping, does 
that break Marchett i’s Wall opening up the possibil it y of much longer commutes? 
Similar ly, if autonomy actual ly increases aver age travel speed, thanks to fewer accidents 
and less congestion, does it al low even more distant commutes and more ur ban spr awl .

Millennials and cars
An interesting trend that has been occur r ing independent of the self-
dr iving car phenomenon has been fal l ing interest in car ownership 
by younger generations. While there may be economic factors at 
play, on the sur face it seems youth don’t see the car as the symbol of 
status, independence and mobil ity to the same extent their parents 
did. Illustrating this, the percentage of younger cohor ts (16~20) with 
a dr ivers l icence has fallen around 20 percentage points over a thir ty 
year per iod.26  

One could argue the smar tphone has disrupted the car as a young 
person’s method of staying in contact with their  peer group and 
the emergence of cheap, available on-demand transpor t wil l only 
accelerate this.

There are tentative signs that this is not a phenomenon con ned to 
the United States. ABS statistics show that between 2001 and 2015, 
in Victor ia the number of people under the age of 25 with a dr ivers 
l icence fell from 77% to 66%. This is par tly due to more onerous 
learner’s l icence logging requirements but re ects the fall ing 
interest in dr iving seen in the US.27 

Public transpor t
In some regions, Uber and Lyft are experimenting with pooled 
r idesharing (simply put, you get a cheaper r ide if you agree to share 
the car with strangers with different destinations, or in the Lyft 
Shuttle case, the routes and stops are predetermined). 

Internet commenters joked that we already had a name for this 
service – a bus. While it does resemble a bus, it’s one that comes 
within minutes of you cal ling it and the route is optimised for all the 
passengers on board. The interplay between pr ivate autonomous 

eets, publ ic transpor t and regulations wil l be interesting to obser ve, 
though l ikely to have ver y different regional outcomes.
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In the United States at least, many publ ic transpor t operators saw 
drops in r idership in 201628 and some are already pointing the nger 
at r ide-hail ing ser vices such as Uber, though it seems too ear ly to be 
blaming these ser vices solely for the drop in publ ic transpor t usage. 
The drop also happened dur ing a period when oil pr ices have fal len 
and car sales have hit a record, illustrating the complex interplay of 
factors that dr ive usage of different modes of transpor t.

In March 2017, the NSW Transpor t Minister Andrew Constance29 
speculated that technology and autonomy would make most publ ic 
transpor t obsolete. It’s probably a bit premature to make such 
claims, and given pol itical leanings it could be perceived as a threat 
to pr ivatise publ ic transpor t services, but it’s not hard to see the 
potential impact. 

And while in an ideal wor ld where there’s a smaller, yet more utilised, 
eet it should lead to less congestion and faster travel times, it remains 

an open question whether an autonomous eet can entirely replace 
par ticular ly dense forms of publ ic transpor t such as trains. 

One popular illustration of the impact of cars on urban environments 
was this one from the City of Meunster in Germany:

 

While par tly satir ical, a r iff on this image has been circulating30 in 
recent months trying to dr ive home the point that autonomy doesn’t 
real ly change anything:

 Amount of space
required to
transport
60 people.

Car Uber Autonomous car

Car Bicycle Bus

Amount of space
required to
transport the
same number of
passengers by
car, bicycle
or bus.
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But that idealistic future might be a while away and
in the interim it may seem to get worse, especially
if cheap autonomous transport starts supplanting
public transport at the margin.

In fact, the New York subway system (along with many other metro 
transit systems in the US) repor ted a drop in r idership in 2016. While 
it’s probably a number of factors, from the oil pr ice, to fal l ing ser vice 
quality in some networks due to lower investment, that hasn’t stopped 
some from pointing the nger at r ideshar ing services l ike Uber. If an 
autonomous EV eet lowers the cost per tr ip even fur ther, some wil l  
reasonably consider switching from publ ic transpor t.

One interesting observation made by Benedict Evans,31 a venture 
capital ist at Andreesen Horowitz was the speculation that autonomous 
dr iving could even lead to a resurgence in bicycle usage – if autonomy 
made the roads safer for people on bikes, might it entice more of 
us back on the roads? As just one example of second-order effects, 
could autonomy lead to a renaissance in cycl ing, fur ther al leviating 
road congestion while reducing obesity and improving health 
outcomes for mill ions in the process?

Employment impacts
Up until now, we focused mainly on the positive economic impacts, but 
in the transition to autonomy, there are around 4 mil lion Americans 
employed in jobs that involve dr iving – trucks, taxis, chauffeurs and 
r ide-sharing dr ivers of which 3.5 mill ion do it full time.32    

They’re jobs predominantly done by immigrants and low-skil led 
workers – groups that have already been excluded from the most of 
the spoil s of America’s economic growth. It would be naive to ignore 
these impacts. 

While there is some truth to this, it conveniently ignores the reduced 
total number of cars on the road at any point in time due to higher 
util isation, the reduced need for parking, the reduced congestion 
from accidents and traf c waves (those weird traf c jams that happen 
on motor ways for seemingly no reason). 

Conversely, truck driving has at least been one
of the few jobs that has been largely immune to
the globalisation and automation trends that have
affected Middle America. Over a 36-year period from
1978 t o 2014, t r uc k dr i ve r we nt f r o m b e i ng t he mos t
c o mmon j ob i n j us t ni ne s t a t e s t o 29 s t a t e s . 33
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While the way the census groups dr iving jobs exaggerates the 
impor tance somewhat,34 the trend through time is il lustrative.  
There are a number of jobs that have been ravaged by automation 
during this per iod:

Machine operators – once the biggest job in eleven states, now none, 
as the shifting of production overseas and automation took its tol l;

Farming – the biggest employer in eight states in 1978 but now only 
two, as farm equipment productivity has resulted in less employment;

Secretar ies – from 21 states to just ve, as the r ise of the personal 
computer el iminated the need for a lot of bodies.

As an aside, the decl ine in manufactur ing hasn’t been con ned to the 
United States. Over a for ty year period most industr ial ised economies 
have seen manufactur ing employment decl ine:
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But i t hi ghl i ght s ho w e mpl oy me nt i s a ui d be a s t
and that through time automation can cause huge
disruptions under the surface.
And lest any of us feel too comfor table in our jobs, even fund 
managers are grappling with the challenges of active management 
in the age of passive investing, with BlackRock announcing a shift 
of some of its funds under management to quantitative strategies in 
March 2017, essential ly replacing analysts and fund managers with 
computer models.36
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Oil demand and explor ation
Global ly about 90 mill ion bar rels of oil are consumed ever y day and 
around two-thirds of that are used in al l modes of transpor t, including 
aircraft. Looking solely at personal transpor t, such as passenger cars 
and light trucks (which includes SUVs) it accounts for 45% of total  
oil  consumption. 

In the shor t term lower oil pr ices and pol icy, such as a relaxation 
of fuel ef ciency targets in the US, which seem l ikely in a Trump 
administration, may dr ive up oil demand, longer term we bel ieve the 
cost advantages of EVs wil l make them the technology of choice for 
autonomous eets. As a result, we think in the mid to long term that 
45% of oil demand is probably going to zero.

While wel l beyond the scope of this repor t, the acceptance of climate 
change and any attempt to keep within the 2C target impl ies most of 
our fossil fuel reser ves wil l have to stay in the ground. The reaction 
of OPEC to non-conventional oil production in the US potentially 
illustrates this changing mindset – rather than by cutting production 
and raising pr ices, OPEC kept production, eventually pushing pr ices 
down to $30 in ear ly 2016. Such behaviour could be explained if one 
bel ieved in a ‘use it or lose it’ outcome for oil reser ves – it makes 
more sense to sell as much for $30 before it becomes wor thless. 

The Saudis have been especially attuned to the risks
of technological disruption to their oil industry –
Sheik Ahmed Zaki Yamani, the Saudi oil minister in
t he 1970s i s r e p or t e d 37 to have said, “The Stone Age
didn’t end for the lack of stone, and the oil age will
end long before the world runs out of oil.”

If cur rent reser ves are l iving on borrowed time, that also has dif cult 
impl ications for companies that bene t from the search for more  
and development of those reser ves, massive industr ies in their   
own r ight – in 2014 the oil industr y spent $650b on exploration  
and development. 
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Closing Remarks:
Dystopic Outcomes
and where we will be wrong

The biggest r isk as investor s is probably around timing. There are 
many optimistic views on when we might see autonomous cars 
plying urban streets in big cities around the wor ld, but reasonable 
expectations seem to be around the 2020-2025 timeframe. Developers 
could run into intractable rel iabil ity issues due to general complexity 
of most urban streets; system costs could remain stubbornly too 
high, l imiting adoption to a small volume of ver y high-end cars. 

Conversely, autonomy could happen, but the outcome could be 
dystopian, rather than the optimistic outcomes we’ve described so 
far. For example, rather than cars occupied by single dr ivers dr iving 
around looking for a place to park, roads could be eternal ly congested 
with empty living rooms on wheels dr iving around waiting to pick up 
their owners. 

In an application of Jevons paradox, collapsing
t r a ns por t c os t s c oul d s e e de ma nd a nd t r a f c
explode increasing congestion, vehicles
and demand for resources.

While we are excited in the long-term about the oppor tunities 
from autonomous vehicles, we remain cognisant of the r isks of 
shor ter-term economic cycles and any macroeconomic disruptions 
in the inter im could have signi cant impacts on investments in the 
supply chain, from automakers through to component and software 
suppliers. ◍
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