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In this research article,
Curtis Cifuentes, one of Platinum’s
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the technology sector, explores
the key technological developments
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gestation of self-driving cars,
the possible direct and indirect
impacts autonomous vehicles (AVs)
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as well as some of the broader
societal implications they may
bring about.
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Preface
The history of land transportation –
and, indeed, of transportation more
generally – was shaped by a small number
of gigantic leaps.
Ear ly on, humans lear ned to har ness the powers of animal s stronger
than ourselves, but the rst real leap came with the invention of
wheel s and the ability to augment biological force with mechanical
force. Then came the steam engine, and later the internal combustion
engine. This ability to turn thermal and chemical energy into
mechanical power meant that movement and tr anspor t no longer
required our physical input. Tr anspor tation did, however, still r equire
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- driving or “autonomous” vehicles (AVs).
Needless to say, we, at Platinum, 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 challenging 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 falling
batter y prices, is coinciding with advancements in machine lear ning
and sensing equipment (e.g. LIDAR). Add to the mix the growing
popularity of r ide-sharing ser vices like Uber, and one can see a
power ful stor m 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- driving
car s, the possible direct and indirect impacts AVs may have on
a r ange of industries 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 tr uth is that it is dif cult, if not impossible,
to foresee with any degree of cer tainty how technology with such
wide-r anging, far-r eaching impact will reshape industr y and society.
Most human beings are intuitively path-dependent and many resor t
to extr apolation when investing in the stock mar ket, which can lead
to missed oppor tunities as well as deadly tr aps.

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 expl ains in his ar ticle, the shifting l andscape of
the auto and tech industr ies makes this a far trickier question.
Even more dif cult to gauge are the potential second- or der and thirdorder 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 camer as on mobile phones has changed
human inter actions and the number of new products and business
models it has given rise to. One might see MMS as a logical extension
of SMS, but how many foresaw the popular ity of image-sharing
platfor ms like Instagr am? And what about Snapchat, on which some
teenager s, I’m told, conduct entire conver sations by visual means?
The ability to point-and-shoot with smar tphones al so facilitated the
spr ead of QR codes and their attendant identi cation and payment
functions, enriched mapping and GPS technology, and is now helping
augmented reality move for war d (how far did you go on PokemonGo?).
As Carl Sagan said, “It was easy to predict mass car ownership, but
har d to predict Walmar t”.
We do not have all the answer s. 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

Visions of an
Autonomous Future
by Curtis Cifuentes
Investment Analyst, Platinum Asset Management

Th e s p e 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.
Empires were built on the ability to control tr ade routes; for tunes
were made dur ing the r ailway boom of the 19th centur y; r ailway
networks have been impor tant nation-building exercises including
Japan with its bullet tr ains and, mor e recently, by China with its high
speed r ail boom this centur y; cities and civilisation today have been
unmistakably shaped by the automobile, from the rise (and fall) of
Detroit to nationwide highways and even ur ban spr awl.
So it’s of little sur pr ise that the tangible promise of self- driving
car s, or autonomous vehicles, has garnered such public attention,
from star r y- eyed commuters enamoured by the hope of being freed
from the dr udger y of the daily commute to ambitious Silicon Valley
entrepreneurs, motivated by the prospect of for tunes compar able to
those of the railway barons of a centur y ago.
As investor s, we see exciting potential for new business models,
as well as r isks to incumbent ones, in what could be character ised
as the information technology revolution disr upting the transpor tation
industr y.
This ar ticle is loosely str uctured in four sections, each seeking to
answer one of the cor e questions that for m the fr amewor k around
Pl atinum’s thinking on the changes autonomous vehicles may br ing.
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PART 1

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-sell oppor tunity at car dealers.
It will reduce death and injur y, change the insur ance industr y and
eventually, through synergies with r ide-sharing ser vices like Uber
and Lyft, change the nature of personal tr anspor t.

PART 2

Why is this happening now?
We will delve into some of the exciting technological innovations that
are br inging self- dr iving car s fr om the realm of science ction to
reality, 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
car s is closer than most think.

PART 3

Impacts on industry.
Assuming self-dr iving cars do become reality, how might the
business landscape change? While many believe that incumbents
are at risk of being disr upted by new entr ants, we think the outcome
might be more nuanced and there may be mor e tur ns and twists
along the way.
If, as consumer s, we shift from being buyers and owners of car s
to become customers of ser vices provided by the owner s of l arge
autonomous eets, it might be a pyr rhic victor y for any sur viving
incumbent. If the air line industr y is any guide, the eet might be
a fr action of its current size, but utilised much more ef ciently.

PART 4

What might it mean for society
and civilisation?
No melodramatic exagger ation is needed to suggest that, if autonomous
eets become widespr ead, 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
sur prise ever yone.
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PART 1

Why is autonomous
technology both
interesting and
important?
Fr o m a hi g h l e vel , a ny s i g n of a s i g ni 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 illustrate 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; globally the estimate is 1.2 million people. When
including car- related injur ies the number r ises to 3.9 million (US only,
2010) and the US Depar tment of Tr anspor t estimates the economic
impact of these cr ashes to be US$242 billion or 1.6% of GDP.1
Studies show that humans are responsible, through er ror, alcohol or
inattention, for 94% of accidents – it’s r are that a mechanical failure
or the weather is a cause of cr ash. Al so, to dispel any misconception
about the var iability of driver skill, men behind the wheel are 50%
more likely to kill themselves than women.2 (And that’s adjusting for
distance dr iven – 2.1 fatalities/100m miles dr iven vs. 1.4/100m miles.
On fatalities alone, it’s 2.5:1).

VIII
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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 vo ur , t h e r e a r e ot h e r b e n e 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 aver age one- way commute was 26 minutes in 2014.
Assuming a wor kforce of 140 million, that works out to 30 billion
hour s – or 3.5 million collective years – spent ever y year commuting.
The United States is unique in its car- centric culture too – the 2013
US census found that 86% of people tr avelled to wor k in a private car
(and 76% drove alone).3
One University of Texas study, which put the saving of unproductive
commute time at a much mor e conser vative 2.7 billion hour s, onetenth that of the previous estimate, never theless estimated the total
savings from productivity, fuel savings and collision costs to be
US$1.2 trillion, or 7% of GDP.4 At the ver y minimum, as accidents
and incidents on the r oad account for one- quar ter of road congestion,
accor ding to a Feder al Highway Administr ation study,5 it’s not
unreasonable to assume that even if we all chose to sleep in our
car s on our way to wor k, r ather 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 like Uber and
Lyft. At rst glance, replacing a quar ter of a billion human- driven
car s with self-dr iven ones m ay not be quite as disruptive, especially
if nothing else changes. It’s har d to imagine signi cant reduction in
road congestion, for example, if ever yone is still travelling alone in
their autonomous car. But if the kind of per-trip or per- kilometre cost
savings we envision from an autonomous eet of electric vehicles
comes to pass, for many people car ownership will 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 b e n e t f r o m mu c h l o we r c o s t of t r a ns p or t .
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To dr aw an analogy with a change exper ienced in the
tel ecommunications industr y, when voice calls just became
another stream of bits on a wide data pipe r ather than a dedicated
line, it became untenable for car r iers to charge doll ar s per minute
for inter national call s as a FaceTime call 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 life-changing mobility accessible to
the aged or physically or visually impaired.
There are also potential negatives, some of which we shall delve
into l ater in this ar ticle, and they range from the obvious impact
on employment in jobs that involve dr iving, such as taxis and tr uck
dr ivers, through to impacts on the insur ance industr y, oil demand
(we believe electr ic dr ive tr ains are syner gistic 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 disr uption, leading to the emergence of
new business models as well as the extinction of old ones, and in the
pr ocess presenting us with invaluable investment oppor tunities.
To put the broad mar ket size into per spective, the smar tphone
market, in which the world’s largest and most pro table company
oper ates, is a US$405 billion revenue mar ket (roughly 1.5 billion
phones x US$270 in aver age selling pr ice) 6.

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 ride-shar ing
businesses, the revenue pool that is potentially ripe for disr uption
expands signi cantly.

XII
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The EV is not a prerequisite to autonomous vehicles, but the inher ent
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 obligations sets the stage for
acceler ated development and innovation.
The hor sel ess car r iage
It may seem har d to believe t oday that when the r st car s star ted appear ing on the r oads,
ther e was a huge backl ash fr om society, with predictions r anging fr om obesit y epidemics
(ar guably a fair ly accur ate one) thr ough to widespr ead insanity (it was fear ed that the
human br ain couldn’t handl e tr avell ing at speed).
These ear ly automobiles wer e coined “ devil wagons” and it wasn’t uncommon for dr iver s
to have r ocks or the insult “ Get a hor se!” hur led at them as they dr ove past.
In an 1896 submission to the Br itish Association for the Advancement of Science a
scientist cl aimed that car s r equir ed mor e dr iver focus, “…we shoul d not over l ook the
fact that the dr iving of the hor seless car r iage cal l s for a l ar ger amount of attention, if not
skill , on the par t of the dr iver, than is necessar y in r egar d to hor se- dr awn conveyances,
for he has not the advantage of the intel ligence of the hor se in shaping his path, and it is
consequently incumbent upon him to be ever watchful of the cour se his vehicle is taking.” 8
It’s only taken us 100 year s t o get back to the l evel of autonomy that we gave up!

Con dence in EVs
Another reason for our excitement ar ound autonomy stems from the
concurrent and synergistic shift from combustion engines to electr ic
drive tr ains. The reason we think car s are about to make this change
is simply because the EV is technologically super ior and tantalisingly
close to being cost competitive.
While the cost of batter ies is cur rently a signi cant hurdle (adding
anywher e between US$8,000 and US$30,000 to the cost of a vehicle,
depending on size), if ther e 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 ar e on an exper ience
cur ve not unlike that seen in solar cells, bar ring any disr uption in the
supply of r aw mater ial s. Apar t fr om the obvious lithium, lithium-ion
cell s contain signi cant am ounts of cobalt, nickel and aluminium,
and electric motor s contain a lot of copper.

From a technological perspective, EVs are quieter,
cl e a n e r a n d mor e e f c i e n t , wi t h 95 % of t h e e n e r g y
in the batteries making it to the wheels, compared
t o j u s t 20 - 4 0 % f or i nt e r n al c o mb us t i o n e n gi n e s .
When looking at the total cost of ownership, that is, including the cost
of fuel and maintenance, EVs are ar guably already competitive with
combustion engine cars today.
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It is for this reason that we think it is compelling
f or e e t o p e r a t or s s u c h a s Ub e r a n d o t h e r r i d e 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 r ational commercial operator s.

Cost
Higher fuel pr ices

Combustion
Engine
EV

Lower bat ter y costs

EV pr ice
pr emium

B

C

A

Time

Sour ce: Cur tis Cifuentes

The char t above illustr ates our conceptual thinking about the
str uctural 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 r unning costs are higher, hence
the steeper slope. Changes in fuel prices change the slope. EVs are
more expensive up front but tend to be much cheaper to r un.
As steady improvements in production technology lower s the cost of
batteries, the time it takes for an EV to ‘beat’ a tr aditional car moves
fr om point A to point B, for example. Likewise, if oil pr ices r ise, the
cr ossover point moves from A to C. Conver sely, falling oil pr ices, as
we’ve seen in recent year s, lowers the slope and lengthening the
payback for EVs. One could ar gue that the recent resurgence of tr uck
and SUV popularity in the US and disappointingly low EV share has
caused in par t by lower oil prices.
That crossover point depends on many factor s, including the pr ice
of the vehicle, energy pr ices (both gasoline and electricity), annual
dr iving distances and so on.

XIV
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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 aver age retail price) and
$0.60/L gasoline pr ices (again, US aver age) 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 published by UBS, they found that
annual ser vice and maintenance requirements were also lower, at
$255 for the Bolt and $610 for the Golf. Illustr ating this difference is
the maintenance schedule – apar t from tyre rotation the Bolt requires
no ser vicing for ve year s or 240,000 km, compared to an oil change
ever y ten thousand kilometr es for the Golf.
Flipping the question from ‘why now?’ to ‘why hasn’t it happened
sooner?’, and one can see more clear ly what a monumental challenge
autonomous dr iving is.
Contr ast it with the exper ience of ying, where the r st r udimentar y
autopilots were developed in the 1930s, less than 20 years after
the r st 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 will
contain one human and a dog – the human to obser ve the instr uments
and the dog to bite the human’s hand should he tr y to touch anything.)
Simil ar shifts to autonomy have been obser ved in mining and
agriculture. But why not on our urban roads?

Ev e n t h o u g h dr i v i n g t o d a y i s 9 8 % f ol l o wi n g t h e c a r
in front and staying between the lines, it’s the
o t h e r 2 % t h a t h a s h a mp e r e d a u t o n o mo u s s ys t e ms ,
until recently.
Apar t from a few motor ways where the type of tr af c is restricted,
most roads are messy, complex environments. Driver s must contend
with poor or non-existent marking, pedestrians star ing at their
phones, cyclists 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 tr aditional rule-based
progr amming model couldn’t scale to the almost in nite variations
of situations a car might encounter on the streets, such as that
Google encounter ed once with their autonomous tr ial s: 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
lear ning and in deep learning speci cally.
While beyond the scope of this paper (for those interested, we ur ge
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 accur acy of image recognition algor ithms
to the point where they now exceed humans’ accur acy level.
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Accur ately understanding the surrounding wor ld is the r st step to
building truly reliable autonomous dr iving systems – a self- driving
car that only recognises pedestrians on the road 80% of the time is
downr ight ter rifying. The advances here are being dr iven by a diver se
r ange of companies that are not tr aditional auto makers, such as
Baidu and Google, which highlights the reason why Silicon Valley is
suddenly interested in this space.
As testament to this interest, it was during the prepar ation of this
paper that Intel announced the acquisition of Isr aeli autonomous
dr iving company Mobileye for US$15 billion, which is 30x Mobileye’s
2017 revenues and 60x its pro ts – cer tainly a gener ous price, but
potentially justi ed if autonomy is as transformative as we think it
might be.11

Diver ging str ategies
Much like the rst attempts to ascend Everest tr ied various routes,
there are two different philosophical paths to full autonomy. The r st,
favoured by incumbent car maker s, is the incremental approach: cars
have steadily added safety features through time, such as adaptive
cr uise control and, more recently, emergency br ake assist and lane
depar ture war nings.

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 newcomer s such as Google and
Baidu, is the all-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 passenger s are to truly trust autonomous vehicles, they
have to be reliable 100% of the time. The challenge for the path taken
by the likes 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 par adox of automation
A one- leap change dir ectly to full autonomy ver sus the seemingly less
r isky incr emental approach r aise some ver y dif cult issues that arise
in the tr ansition 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 accur ately assess the situation.
The issue is not new and NASA has been researching the impact of
autopilots on pilot skill s for mor e than 50 year s.
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The ‘par adox of automation’, simply put, is that the better the
automation, the more cr itical the human decisions become in the r ar e
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 r are
situations when we are required to.
Par adox of automation in pr actice – Air Fr ance Fl ight 447
A sober ing 2014 ar ticle featur ed in Vanity Fair 12 goes into ter r ifying detail on the chain
of human er r or s that led to the cr ashing of an Air bus 330 into the Atl antic Ocean and
the death of 228 people. While some might ar gue over the r el ative impor tance of the
var ious factor s that r esulted in the cr ash, the ar ticl e makes compell ing ar guments that
r eliance on automation contr ibuted to the ight cr ew’s inabilit y to assess and cor rect the
situation dur ing the appr oxim ately thr ee-minute window that they had after the autopil ot
disengaged, and the other wise per fectly functioning pl ane cr ashed into the sea.
If thr ee exper ienced pil ots coul dn’t cor r ectly diagnose what was going on in sever al
minutes, what hope does a dr iver, who might be dozing or deepl y immer sed in a movie,
have of analysing the situation and taking action within maybe as l ittle as a few seconds?13
Studies have al so shown that in the tr ansition per iod, wher e the car is contr oll ing itself
but the dr iver is stil l r equir ed to monitor the situation, boredom and inattentiveness
quickly sets in, r egar dl ess of the dr iver ’s best intentions.
While the stor y of Air Fr ance Fl ight 447 is ter r ifying, automation has unambiguously
contr ibuted to the improvement in over all ying safety. The same is l ikely to hol d tr ue
for car s, to the point wher e it’s not unimaginabl e that in the not too distant futur e humans
ar e likel y to be banned fr om dr iving on public r oads. For exampl e, whil e ther e is some
contention ar ound what exactly was being measur ed, the NHSTA investigation into the
death of Tesl a dr iver Joshua Br own in 2016 found that the car ’s ‘Autopil ot’ featur e, which
incl udes for war d coll ision war ning and emer gency br ake assist, reduced cr ash r ates
by 40%.

Each of the two appr oaches has its own appeal, and it may be too
early to make a call on which will be successful. The contr ast and
contest are complicated by factors such as the incumbents investing
in both str ategies, of which Gener al 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 ride-shar ing
company Lyft.
Similar ly, it would appear that Google’s pl ans for its subsidiar y
Waymo have over time evol ved from building their own car s to
potentially licensing the technology to car makers – not dissimilar
to the str ategy of licensing Android to smar tphone manufacturer s.
Having obser ved what Micr osoft did to the PC mar ket and how
Google repeated that with the smar tphone market, most carmakers
are under standably war y about ceding that much control, and,
by extension, valuable data, to a third par ty.

XVIII Pl atinum Asset Management Limited Annual Repor t 2017

How do car s change?
Conceptually, the key differ ences between a ‘dumb’ car and an
autonomous one can be grouped into three aspects: (1) sensing, or
the range of sensor s and camer as employed to see the wor ld around
it; (2) intelligence, or the software and har dware used to comprehend
the sensor y inputs and make decisions on how to r espond; and (3)
actuation, the collection of motors and actuators that tur n those
decisions into movement of the vehicle as well 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 camer as.

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 camer as and sensors should result
in safer, more reliable systems, early prototypes have struggled. As a
simple example, imagine an ur ban street with car s parked along one
side and a pedestrian walking between the parked cars possibly with the
intention of crossing the street. The camer a might be seeing a human,
the r adar 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 billion.
Many early ADAS attempts used two camer as on the assumption
that, like human vision, ster eoscopic vision would improve distance
perception. But the processing systems str uggled with the slightly
different images from left and right camer as, resulting in overall
lower accur acy with object recognition. So while being better in
theor y, in pr actice stereo camer a systems were both more expensive
and less reliable.
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Mobileye was unique in that it delivered accur ate recognition
fr om a mono camer a which estimated distance by the r ate of
change in image size from fr ame to fr ame. This simple yet
rel iable solution saw Mobileye win a major ity of the ear ly driver
assistance contr acts and its systems installed on an estimated
15 million 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 imager y and mapping information.
While the r st commercially successful system amazingly did it
with just a single camer a, consensus seems to be coming to the
view that full autonomy will require a combination of different
sensing technologies to improve over all reliability.
Camer as do poor ly in the dark or in foggy conditions (and lenses
can get dir ty easily); LIDAR doesn’t work well in the r ain; r adar
has poor resolution and can only see metal objects well; and
ultr asound has poor r ange. 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 r adar, except that, instead
of measuring the time it takes radio waves to bounce off an object,
it emits and measures the retur n 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 r adar. 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
millions of points ever y second with a range exceeding 100 metres.

Sour ce: Velodyne, https:/ / www.technologyreview.com/s/603885/autonomous- car s- lidar- sensor s/

LIDAR provides unr ivalled 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 sever al thousand dollar s up to
almost US$100,000,14 depending on the speci cations. They ar e
also prone to damage, function poor ly in bad weather, and are not
par ticularly attractive in the way that they are conspicuously mounted
on the top of vehicles.
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There is an ongoing debate over whether autonomous cars will
require LIDAR – Tesla has claimed in the past that automation will be
achievable without LIDAR, whereas Google’s effor ts seem to position
LIDAR as a pr e-requisite.
In fact, there has been intense r esear ch by Google as well 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 br ewing 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 al so pr omising
development happening in the eld of solid- state LIDAR, which will
do away with the moving par ts pr one to damage and be a fr action
of the size and cost of cur rent model s.

Intelligence
Most of the intense development happening today sur rounds the
fusion and interpretation of the infor mation gathered by the sensors,
the subsequent path planning of the vehicle, and whether this
requires pr e-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 Fr ancisco and the
Bay Area, where autonomous car s from Google, Uber, Baidu, Tesla
as well as tr aditional carmakers such as GM, Ford, BMW and others
polish their self-dr iving systems and build detailed maps of cities.
Under the hood (or mor e 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.

Average
distance
travelled by
autonomous
systems
without the
need for human
intervention.1 5

Bosch
UBER
Benz
Tesla

In r eturn for per mission to test these vehicles on public r oads,
par ticipants are required by the state to disclose statistics on
per for mance, such as ‘disengagements’, a euphemism for instances
where the human had to inter vene, and obser ver s have extr apol ated
fr om these data who is leading in the r ace to full autonomy.
Based on these disclosures, it’s no surprise to see Google (Waymo)
out in front. But progress is being made at such a pace that this
infor mation could well have become wildly inaccur ate by the time this
ar ticle goes to press:

GM
Delphi
~100km

< 5k m

Nissan
Ford
200-300km

BWM

WAYMO

1000km

8 000k m
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While one factor in the impr oving reliability of autonomy has come
from the leaps in accur acy of image recognition algorithms, in turn
powered by progress made in the eld of deep learning, there’s also
a split in str ategy by par ticipants when it comes to how far they’re
willing to apply deep lear ning to the dr iving problem.

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.
But some, such as gr aphics card maker Nvidia, obser ving the r ate
of pr ogress achieved in machine lear ning, have concluded that
an ambitious end-to-end deep lear ning appr oach might be more
successful.
Over simplifying somewhat, the idea is that if the neur al network is
suf ciently complex and adequately tr ained, humans will not have
to think of and account for ever y possible road situation – r ather the
black-box like neural networ k will just ‘know’ how to react.
We’re only just now reaching the stage where deep lear ning
algorithms can recognise images with decent accur acy, and even
then they can be easily fool ed16.
Dachshund or bagel?

Chihuahua or muf n?

Sour ce: unknown

It seems a huge leap of faith to assume the algorithms will improve to
that level. Most AI-dr iven successes to date concer n relatively nar row
applications where the inputs are relatively well de ned – chess, go,
image recognition. Some aspects of driving are like that, but then a lot
of it isn’t.

Pl atinum Asset Management Limited Annual Repor t 2017 XXIII

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
pr oblem detecting people on bicycles. Compared to cars the shape,
colour s 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 localisation challenge developers face, the
ABC recently repor ted18 on how autonomous systems Volvo was
testing in Austr alia 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 accur ate deep lear ning algor ithms
is a lar ge cache of well-labelled tr aining data. While not the sole
deter minant of success, it par tly explains why there is such ur gency
to gather as much data with which to tr ain the neural networ ks that
wil l dr ive these cars – though even this is a somewhat contentious
statement. As crazy as it sounds, some believe that a lot of the
training can be done in computer simulations – essentially tr aining
the models in Gr and 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 h a r i n g t h a t wi t h t h e e e t .
Such a situation would tend to favour those with the largest eet,
putting smaller volume car maker s at a disadvantage. It is for
this reason we’ve seen consor tiums like HERE for med amongst
car makers – in this case Audi, BMW and Daimler acquired Nokia’s
old mapping business with the pur pose of building an independent
mapping database that isn’t hampered by a small eet size. It’s also
why incumbent car maker s ar e so war y about ceding contr ol of the
data their car s are collecting to third par ties, such as Google.
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PART 3

Impact on Industry.
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.
Winner s – incumbents or newcomer s
The impor tance of software, and especially deep learning software
skills, is attr acting a r ange of newcomers to the autonomous driving
space, including Google, Baidu and Uber. It’s of no sur pr ise that
obser vers are looking at the software engineer ing skill s of tr aditional
car makers, concluding they pale in comparison to the likes 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 platfor ms. The disengagement data mentioned
in a previous section only seems to con rm the wide lead challenger s
seem to have over the incumbents. That this tr ansition is happening
at the same time as the tr ansition to electric vehicles only seems
to heighten the risks – exempli ed by the aura sur rounding Tesla,
although China is arguably where the most exciting changes are
occur ring, with huge growth in EV sales, dr iven mostly by car industr y
newcomer s such as BYD.
The concern for tr aditional carmakers only r ises to alarm when one
obser ves their reluctance to embr ace 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 tr aditional carmakers. Looking
back through the histor y of the car industr y it becomes apparent
that technological advances in the cars have r arely led to sustained
market shar e gains by any car maker.
Rather, it has typically been innovations on the production side – such
as the r st production line by Henr y For d, ver tical integration in the
supply chain at GM, lean pr oduction methods at Toyota – that have
given newcomer s the breathing room to build scale, which remains
the largest barr ier to entr y.
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For all the bluster, Tesla can curr ently only manufacture fty
thousand car s a year today, even though with a mar ket capitalisation
of $42b it’s valued roughly the same as Nissan, which made 5.5m
car s in 2016, 100x times Tesla today. The incumbents are al so aware
of the threats and are r amping investments in autonomy, thr ough
strategic investments, such as GM into Lyft or through par tnerships
with technology pr oviders such as Mobileye or Nvidia or direct R&D –
almost all the large carmakers have facilities in the Bay Area and ar e
testing vehicles today.

Who will buy cars?
The outcome of 76% of Amer icans commuting to work alone in their
car s, is a large car eet that is woefully under-utilised – just 4%
utilisation, or just one hour a day. The rise of r ide-sharing ser vices
such as Uber and Lyft, or even mundane taxis for that fact, give us a
glimpse of this potential future, and al so 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 owner ship is unlikely to disappear soon (and as
anyone with small children will tell you how impr actical r idesharing
would be) the tr end could m ake land tr anspor t look more like the
air line industr y. Looking at airline eet utilisation, again with US data,
the entire networ k utilisation is just over ten hours/day or 42%, with
par ticularly ef cient low- cost car rier s exceeding twelve hours.19

Echoing this, a University of Texas study20 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 implies greater
eet utilisation and possibly fewer car s on the road.
When the buyer shifts from the individual to the eet owner, it has
signi cant implications for the design of car s too – away from design
cues that echo the personal values of the individual to more utilitar ian
and cost focused, though more reliable given the kind of distances
they’ll be expected to dr ive over their, possibly shor t, life. Most
impor tantly, the relationship with the end user changes – again to
use the airline analogy, a passenger ’s loyalty is with the air line, not
the aircraft maker. This also explains why there’s such a l and gr ab
on today for ride sharing ser vices. Scale leader ship at Uber or Lyft
means a better ser vice for customers, better data and eventually
buying power with the car maker s.
Another Air line analogy – cer ti cation
What if like the air line industr y autonomous car s require ver y
stringent cer ti cation to get on the road – will that r estr 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 ter m we are
pessimistic for car volumes but in the tr ansition 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 upgr ade 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 tr acking
devices in cars that lenders are now installing to facilitate recover y in
the event of default.

How do car s change?
We foresee two profound changes in the how car s are made that will
impact various peripher al industries. The inclusion of sensing and
intelligence will shift the impor tance of sensor s and software (and
the har dware it r uns on) from an after thought to centre stage. It’s no
exagger ation to say that the software will be as disr uptive as iOS and
the App Store was to the phone mar ket; a competitive autonomous
pl atfor m will become table stakes for the car industr y. The second
change comes from the shift to electr ic drive trains, which on
one hand presents oppor tunities for batter y maker s and power
semiconductor chipmakers, while at the same time making obsolete
many technologies such as common rail diesel injection, which are
impor tant ear nings contr ibutors to many of the car maker s’ Tier 1
supplier s 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 explor ation for lithium, cobalt
and graphite resources the wor ld over, the extr action of cobalt
in par ticul ar is a pressure point, where the Democr atic Republic
of Congo accounts for 60% of global production but has a poor
environmental and human rights tr ack recor d on its extr action.21

What does it mean for insur ance?
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 fall
– Tesla is already br agging about the 40% drop in cr ash r ates from
its level 2 ADAS system. In the US around $200b of car insurance
pr emiums are collected by the industr y ever y year – about one-third
of the proper ty and casualty insur ance industr y.22
Looking more broadly at developed mar kets, Munich Re puts motor
insur ance at 38%, or $500b of the broader proper ty and casualty
market.23 For developed mar kets that accounts for around 1%
of GDP. It should be expected that lower claims results in lower
pr emiums and possibly lower mar gins for insurers. Again, refer r ing
to the Munich Re repor t mentioned above, their modelling indicates
these technology features will shave $20b off insur ance pr emiums
in developed mar kets 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 insur ance
and maintenance plans in Asia and there’s a (somewhat dubious)
insur ance ‘app’ called Root 24 that claims to offer discounts for selfdr iving features.
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PART 4

How might it
impact on
society and
civilisation?
While some of the near-term impacts on
businesses are not particularly surprising,
longer term it will be the second and thirdorder effects that will be.
Followers of the autonomous space often cite Car l Sagan, who
obser ved, “It was easy to predict mass car owner ship, but hard to
pr edict Walmar t” – deftly illustr ating that it was easy to see how
ever yone might want to own a car, it wasn’t initially obvious that the
increased mobility would make big-box decentr alised r etail a viable
business str ategy and lead to the creation of one of the wor ld’s
lar gest retailers.
And r etail is another industr y being disr upted by technology.
By de nition they will be hard to predict but also where the largest
oppor tunities lie. By way of example, take the invention of clear glass...

The stor y of gl ass, the pr inting press
and scienti c discover y
A fascinating example, if a bit tor tured in the context of autonomous
car s, of how dif cult it can be to predict the long-ter m impact of chain
reactions of small innovations, is the discover y of clear glass and
its impact on the wor ld. Human manufactur e and use of glass dates
back to the Bronze Age but it was in the late thir teenth centur y when
a wave of innovation began in Venice, inadver tently tr iggered when
glass makers were concentrated, l argely against their will, on the
isl ands of Murano. Glass was at best tr anslucent, not tr ansparent
until one glassmaker, Angelo Barovier, who was determined to
per fect it, discovered a method of making cr ystal clear gl ass by
adding soda ash made from saltwor t plants around 1450.
This glass eventually found use in the rst eyeglasses, but they were
little known outside of churches and monaster ies where they were
used by aging clerics to read scripture.

XXX
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It wasn’t until Gutenber g’s pr inting press made the bible widely
accessible that the broader populace realised the impor tance of good
eyesight and demand boomed for vision cor rection. In another hub
of innovation, exper imentation by eyeglass makers in Amster dam in
the late sixteenth centur y eventually 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
cell theor y and the bacter ial cause of disease thr ough to our
perception of the univer se and optical communication?

Real estate and ur ban renewal
Almost invisible in its ubiquity, it can still be surprising how much
space we dedicate to cars. Again, using US data, but it is estimated
that there are ar ound one billion 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 car s for par king accounts for 30%
of land and oor space occupied. With both congestion and housing
affordability issues plaguing many large cities globally, it seems
almost per ver se that we dedicate almost a third to housing car s,
and in many cases either dir ectly fund par king or legislate minimum
parking spaces for new developments, effectively forcing non- car
owner s to subsidise owner s through higher housing costs. It will 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 relieve demand
for par king in cities, even though there is some evidence that some
are choosing these cars over public tr anspor t and contributing to
congestion. We’re probably getting a small glimpse of this future
through the demise of the urban petrol station.
It will be har d to predict the impact par tly because the cities we live
in are so diverse – from dense cities with strong public tr anspor t
networks such as Tokyo thr ough to spr awling 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 – L A streets are freed of their notorious congestion or conver sely
traf c gets worse because autonomous transpor t is cheap and plentiful.
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Mar chetti Wal l
An Italian physicist Cesare Mar chetti obser ved that one hour was roughly the commute
l imit for most peopl e. Once it star ts exceeding that, people tend to change their behaviour
to r educe it, either thr ough moving where they live or wor k or changing their method of
commute. This time has supposedly r emained constant since Neol ithic times but faster
modes of tr anspor t have consequently had an impact on br oader ur ban str uctur e.
Put another way, it’s a simple obser vation that in or der to sur vive, thr oughout our histor y
humans have not been abl e to spend more than an hour of their day tr avel ling and not
actually doing what it is they need to sur vive. But the question then ar ises, if autonomy
fr ees us up to do other things dur ing our commute, be that wor king or even sleeping, does
that br eak Marchetti’s Wall opening up the possibilit y of much l onger commutes?
Simil ar l y, if autonomy actual ly incr eases aver age tr avel speed, thanks to fewer accidents
and l ess congestion, does it al low even mor e distant commutes and mor e ur ban spr awl .

Millennial s and car s
An interesting trend that has been occur ring independent of the selfdr iving car phenomenon has been falling interest in car owner ship
by younger gener ations. While ther e may be economic factor s at
pl ay, on the sur face it seems youth don’t see the car as the symbol of
status, independence and mobility to the same extent their parents
did. Illustr ating this, the percentage of younger cohor ts (16~20) with
a driver s licence has fallen around 20 percentage points over a thir ty
year per iod.26
One could ar gue the smar tphone has disrupted the car as a young
per son’s method of staying in contact with their peer group and
the emergence of cheap, available on- demand transpor t will 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 Victoria the number of people under the age of 25 with a dr ivers
licence fell from 77% to 66%. This is par tly due to mor e oner ous
learner’s licence logging requirements but re ects the falling
interest in driving seen in the US.27

Public tr anspor t
In some regions, Uber and Lyft are experimenting with pooled
r idesharing (simply put, you get a cheaper ride if you agree to share
the car with str angers with different destinations, or in the Lyft
Shuttle case, the routes and stops are predeter mined).
Inter net commenter s joked that we already had a name for this
ser vice – a bus. While it does resemble a bus, it’s one that comes
within minutes of you calling it and the route is optimised for all the
passengers on board. The inter play between private autonomous
eets, public tr anspor t and regulations will be interesting to obser ve,
though likely to have ver y different regional outcomes.
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In the United States at least, many public transpor t oper ators saw
drops in r ider ship in 201628 and some are already pointing the nger
at r ide-hailing ser vices such as Uber, though it seems too ear ly to be
bl aming these ser vices solely for the dr op in public tr anspor t usage.
The dr op also happened dur ing a period when oil prices have fallen
and car sales have hit a recor d, illustr ating the complex inter play of
factors that drive usage of different modes of tr anspor t.
In March 2017, the NSW Tr anspor t Minister Andrew Constance29
speculated that technology and autonomy would make most public
transpor t obsolete. It’s probably a bit premature to make such
cl aims, and given political leanings it could be perceived as a threat
to pr ivatise public tr anspor t ser vices, 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 entir ely replace
par ticularly dense for ms of public tr anspor t such as tr ains.
One popular illustr ation of the impact of cars on urban environments
was this one fr om the City of Meunster in Ger many:
Amount of space
required to
transport the
same number of
passengers by
car, bicycle
or bus.

Car

Bicycle

Bus

While par tly satirical, a riff on this image has been circulating30 in
recent months tr ying to dr ive home the point that autonomy doesn’t
really change anything:
Amount of space
required to
transport
60 people.

Car

Uber

Autonomous car
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While there is some tr uth to this, it conveniently ignores the reduced
total number of cars on the road at any point in time due to higher
utilisation, the reduced need for parking, the reduced congestion
fr om accidents and tr af c waves (those weir d tr af c jams that happen
on motor ways for seemingly no reason).

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 Yor k subway system (along with many other metr o
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 falling ser vice
quality in some networ ks due to lower investment, that hasn’t stopped
some from pointing the nger at r ideshar ing ser vices like Uber. If an
autonomous EV eet lowers the cost per tr ip even fur ther, some will
reasonably consider switching from public tr anspor t.
One interesting obser vation made by Benedict Evans,31 a ventur e
capitalist at Andreesen Horowitz was the speculation that autonomous
dr iving could even lead to a resur gence 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 cycling, fur ther alleviating
road congestion while reducing obesity and improving health
outcomes for millions in the process?

Employment impacts
Up until now, we focused mainly on the positive economic impacts, but
in the tr ansition to autonomy, there are around 4 million Americans
employed in jobs that involve dr iving – tr ucks, taxis, chauffeur s and
r ide-sharing dr ivers of which 3.5 million do it full time.32
They’re jobs predominantly done by immigrants and low-skilled
worker s – gr oups 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.

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 n t f r o m b e i n g t h e mos t
c o mmo n j o b i n j us t ni n e 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 exagger ates the
impor tance somewhat,34 the trend through time is illustr ative.
There are a number of jobs that have been r avaged by automation
during this per iod:
Machine oper ator s – once the biggest job in eleven states, now none,
as the shifting of production over seas and automation took its toll;
Far ming – the biggest employer in eight states in 1978 but now only
two, as far m equipment productivity has r esulted in less employment;
Secr etar ies – from 21 states to just ve, as the r ise of the per sonal
computer eliminated the need for a lot of bodies.
As an aside, the decline in manufacturing hasn’t been con ned to the
United States. Over a for ty year period most industr ialised economies
have seen manufacturing employment decline:
Employment in Manufactur ing35

36%
32%
28%
24%
Italy
Ger many

20%

Japan

16%

Fr ance

12%

UK
US

8%
1975

1985

1995

2005

2015

Bu t i t hi g hl i g ht s h o w e mpl oy me nt i s a ui d b e 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 str ategies in
March 2017, essentially replacing analysts and fund managers with
computer models.36
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Oil demand and explor ation
Globally about 90 million bar rels of oil are consumed ever y day and
around two-thirds of that are used in all modes of tr anspor t, including
air craft. Looking solely at personal tr anspor t, such as passenger cars
and light tr ucks (which includes SUVs) it accounts for 45% of total
oil consumption.
In the shor t ter m lower oil pr ices and policy, such as a relaxation
of fuel ef ciency targets in the US, which seem likely in a Trump
administr ation, may drive up oil demand, longer ter m we believe the
cost advantages of EVs will make them the technology of choice for
autonomous eets. As a result, we think in the mid to long ter m that
45% of oil demand is pr obably going to zero.
While well beyond the scope of this repor t, the acceptance of climate
change and any attempt to keep within the 2C target implies most of
our fossil fuel reser ves will have to stay in the ground. The reaction
of OPEC to non-conventional oil production in the US potentially
illustr ates this changing mindset – r ather than by cutting production
and raising pr ices, OPEC kept pr oduction, eventually pushing prices
down to $30 in ear ly 2016. Such behaviour could be explained if one
believed 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 h e 1970 s 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 living on borr owed time, that al so has dif cult
implications for companies that bene t from the search for more
and development of those reser ves, massive industr ies in their
own right – 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 ur ban streets in big cities around the wor ld, but reasonable
expectations seem to be around the 2020-2025 timefr ame. Developer s
could r un into intr actable r eliability issues due to gener al complexity
of most ur ban streets; system costs could remain stubbornly too
high, limiting adoption to a small volume of ver y high- end cars.
Conversely, autonomy coul d happen, but the outcome could be
dystopian, r ather than the optimistic outcomes we’ve described so
far. For example, rather than car s occupied by single driver s dr iving
around looking for a place to par k, roads could be eter nally congested
with empty living rooms on wheels driving around waiting to pick up
their owners.

In an application of Jevons paradox, collapsing
t r a ns p or t c o s t s c o ul d s e e d e ma n d a n d 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 risks of
shor ter-ter m economic cycles and any macr oeconomic disr uptions
in the inter im could have signi cant impacts on investments in the
supply chain, from automaker s through to component and software
suppliers. ◍
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