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¢KAE &SI NR&a adzyyYad oI & The2020 Future Networked Car Symposiwas a hy-
in May. Itisnow be a virtual evergpread over a num, brid event, held just before COVID caused most of the
ber of weeksSee thgrogram andregisterat: world to enter a period of restricted travel and remc
working. Previous events had always been held in «
junction and cdocated with the Geneva Internation:
The focus of thé™ Annual Princeton SmartDving- | Motor Show. Due to the canitation of the Motor Show,
Car Summitwill addressthe challenges ofammer- | the event was moved to FNC headquarters where s
cialization and the delivery ¢éngible valuetocom/ 2 F G KS {@YLJ2aAdzyQa LI NI
munities. Conference organizer Professor Alain| ered, and the remainder took part online.

Kprnhausersays:d\Ne've r'nade ENOrMous Progrét v the 2021 Motor Showancelled FNC and UNEC
with the t(_achnology. Wwe e doing the |r_1v_estm|e have decided thathe FNC 2021 Synogiumwill be to-
howe_ve_rth|s mvestment_ deliverealue only if is com tally virtual. It will be heldon four successive days i
mermahzed, made avgulable anced by consumer March,each dayconsisting of thrednour sessions dedi
n Iarg_e number$o_ deliver valu_e that is commens; cated to one of four important topicshe complete pro-
rate with the magitude of the investment madto- gram is now ready See 20 program  at:

RE UGS ®e https://www.itu.int/en/fnc/2021/Pages/default.aspx

https://orfe.princeton.edu/conferences/sdc/
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SpatialCognizanceHow We Learned to Find Our Way

1. Adagia(singularAdagiun is the

title of an annotated colledon of

Greekand Latin proverbsompiled

during the Renaissance by Dutc
humanist Desiderius Erasmus
Roterodamus Erasmus' collection
of proverbs is "one of the mosi
monumental ... ever assembled
(Speroni, 1964, p. 1Pne of those
LINE OSNba A& GKS
dyQid GSIFOK |y 2
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And how to teach a new dog old tricks L
TheWySg R23IQ A& | RNAGSNI Saa
skills we humans have developed to find our way to places
we know exist buhave never been to before and then to
find our way home. It took us several thousand millennia

to acquire these skills. Some of us are better at it than
others. If cars are gointp drive themselves thethey will

have to be at least as good at it as thenst of us.

THE CURRENT NARRADIVEOMO sapienss that we evolved
in Africaand left to find greeer fields and fresher waters
when our evolving had gotten to the point of where we
aretoday.2 S g SNByYy Qi (i kB sai thatlvel
share with the other Homo variants, heidelbergensis
neanderthalensisand denisova a common ancestor,
Homo erectuswho lived 800,000 years agodhe split
among the groups occurreoetween500,000 to 300,000
years agoHomo heidelbergensishe forerunner ofboth
Homo neanderthaliand Homo denisovawas apparently
more precocioughan Homo sapiensnd decided to seek
his fortune beyond the African continentwhile our
forerunners, sapiens stayed behind until we had
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completed our evolvingHeidelbergeniaswanderedinto Europe _
and Asiaand evolved into what we know aNeanderthaland

Denisovan There is fossil evidence that this took place as much

as 400,000 years ado.

2. https://www.ancient-ori-
The firstHomo sapiendeft Africa around 180,000 years ago, 9ins-net/newsevolution-human

which is 40,000 years earlier than was thought up until thegggfg‘;f;msoonm'grat'on
remains of asapiensjaw was discovereth 2018in the Misliya

Cave on Mount Carmei northern IsraelAs far as we can tell, it

did not go so well for thee first wanderers. They either were

subsumed within the Neanderthal or Denisovan populations, died

out or found their way back home to Africa.

It is still believed that the major migration slapiensstarted

about 60,000 years ag@nd this onewas succesful Both the

earliest and the latersapiensto leave Africa enountered

Neanderthals and Denisovans amderbred with them before
these two other species became extinct between 30,000 anc .

40,000 years ago. Thearly exodus appears to have been via the
northern route, in the area known as the Levant, now Egypt anc

Saudi Arabia

2
the Northern Sinai and Isradlhis is the route shown on the map %”%

above. The later exodus was \lee socalled Southern Route,

across the Red Sea at the BalbMandeb strait and into the S -
Arabian peninsulaas shown in the map to the rightMaybe the /
water level was lower so there was a land bridge. Maybe the) o .
built boats.However they did it, they got across. The Southern Route of humai-

. ration out of Africa
Have you ever wondered what possessed the fifsthe Homo g

genus heidelbergensisto leave what had been their home for

hundreds of thousands of years and venture into new and

uncharted territory?Think of where they headed: the hot, dry

desert that is the Sinai Peninsulkvidently, it was that old

bugbea? climate change caused byedhearth getting a bit too 3. Bugbear: an object or source «

close to the sur. Apparently, the Sinai at the time of the dréad: acontinuing source ofirrita
. . . o tion (MerriamWebster).

migration was more inviting than it is now, and where the

wanderers were in eastern Africahad become less habitable 4. https://www.smithson-

That is why they moved. dzii G KS& RA Rtjfe@were] y'@B0-cogigoNiie-greathu-

going or what they would find when they got beyond the areamanm'gra“ml?’%l/

they knew.If it got too scary, they could use the navigation skills

they already had and retrace their steps home to Africa.

Try to be home for dinner, dear

The folks that wked out of Africa did not needheir navigation

skills to make their journe}t KSe& ¢gSNBYy Qi 3J2Ay3I 42YSHKSNB Ay
particular.L 1 Qa4 y 20 a AT (KSe& &SahR (G2 SIFOK 20KSNEK

3| Page THE DISPATCHER February2021


https://www.ancient-origins.net/news-evolution-human-origins/monsoon-migration-0012917
https://www.ancient-origins.net/news-evolution-human-origins/monsoon-migration-0012917
https://www.ancient-origins.net/news-evolution-human-origins/monsoon-migration-0012917
https://www.ancient-origins.net/news-evolution-human-origins/monsoon-migration-0012917
https://www.smithsonianmag.com/history/the-great-human-migration-13561/
https://www.smithsonianmag.com/history/the-great-human-migration-13561/
https://www.smithsonianmag.com/history/the-great-human-migration-13561/

Francisco. If we keep up a good pace we should makgait _
Alaskawhile the BeringLand Bridge is still there.They were

wandering into uncharted land3.hey walked eastward, toward

the horizon where the sun ros€or them,itwag A { S Y& Tl YAf &Qa
Sunday drives. We would pile into the car and Dad would start

driving without having anyaaticular destination in mind. His goal

was simply to find a newlace where we had never been to

0ST2NB® IS gl ayQld yIr@AardAyaT KS 4l a 2dz
hours it was time to go back home, and this is where the

navigation skills came to play. L. &aK2dzZ R ale&> VYeé Y20iKSNDa
navigation skills.

QX
[e=tN

It was the same fiothe wanderers once they stopped and set up '
camp. They needed to find food, gather wood for their fire (fire,
had invented by thenyhich they used focooking and protection
against whatever predators might be aroun@nce they had ¥
found what they neededhey had to get back to the base camp.
Theyused their navigation skills to do so, and trego devoted
some time to making a mental chart of where they had found” Painting by Heinrich Harde
firewood and located a herd of aurocke they could save time jvg?mggkan aurochs fighting off
the next time they had to go out and refill the larder and wood

box How they were able to do this was explained the

recipients of the2014 Nobel Prize in Physiology or Medicine

W2 Ky h Q Y-Brif MdSex and Ed@ard Moser swered three
guestions that had occupied scientists and philosophers since
there were scientists and philosophers: How do we know where
we are; how can we find the way from one place to another; and,
how can we store this information in such a way that gan
immediately find the way the next time we trace the same path?
What they discovered at different times was thatrhans have an
internal positioning system in the brain that makes it possible toge
orient ourselves in space. '

LG ¢éla Ay wmdpT Me, ubifgl nguropigsislygicah ¢
methods discovered the first piece in the puzzle. He found that\s
there is a nerve cell in the area of the brain called the \Qummm————f
hippocampusthat was always activated when a rat was at aspatial firing patterns of 8 place
certain place in a room, and that other nereells were activated cells recordeérom the CA1 layer of
with the rat was at other placesie could demonstrate that these 2 "t The rat ran back and fortf
. . . . along an elevated track, stoppiny
Place cellQwere not merely registering visual input, but were 4t cach end to eat a small food re
building up an inner map of the environment. O'Keefe concludedvard. Dots indicate positions
that the hippocampugenerates numerous aps, represented by Where action potentials were rec
h lecti . | eh . din diff orded, with color indicating whict
the _co ective activity ofplace cell@hat are activated in different /" ciitied that action poten-
environments. Thereforehe concluded,the memory of an tal.
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environment can be stored as a specific combination of place _
activities in thehippocampus

May-Britt and Edvard Moser, who are a married couple,
discovered the second piece in 2005. They identified another typ
2F YSNIBS OS imédialeytorhind Sortewihichithey &
OFff SR WANARR OSftfaQ (KIFG 3ISy
precise positioning and pathfindin@he arrangement of spatial
firing fields, all at equal distances from their neighbors, led to
hypothesis that these cells encode a ndurepresentation of

Euclidean spacéhe discovery also suggested a mechanism fo
dynamic computation of selfosition based on continuously A grid cellis a type of neuron withi

updated information about position and direction. the entorhinal cortex thafires at
regular intervals as an animal nav

Birds, fish, insectsexpecially the dung beetteall have highly igates an open area, allowing it
developed positioning and navigation skills. As it turns out, so dg"de'stand its position in space &

. . i Storing and integrating infor-
humans. More importantly, we are using these skills on a constantation about location, distance
basis, not just to find our way to hotel in a strange city. We usend direction. Grid cells have bee
them when we are walking and when we are maneuvering g°und in many animals, includin
motorized vehiclez K Sy K248 LI NIia 2F (K& oNPRY *ER d
YR (GKS a2adSNNa ARSYGATASR INB Lizi 2dzi 2F O
OFrasS 6KSy | LISNa2Y Aa IFFFEAOGSR o6& {1 KSAY
person cannot find his way home if he wanders off from his care
givers or he cannot find the toilet in a house he has lived in most
ofhislife! ye2yS K2 KIad fAPBSR 6AGK a2YS2yS 6A0K
disease knows this and also knows the agony experienced by the
person who is afflicted and has lost his or her ability to naeigat

Ayl

Pick up milk, lottery ticket, dry cleaning antthe kid

Unlike our early ancestors, those of us who are living in the
industrialized part of the world do not spend our days gathering
food, water and fuel for fires. We do not patrol the borders of our
defensible space against intruders and ensure that our shelters
will withstand the extreme forces of the weather. We do other
things.Chores, errands, visiting, walking or bicycling for exercise.
What wedo not doon a regular basis is wander into uncharted
territory. Wealsodo not just go from one place (e.g., our home)
to one other place (e.g., work, schpdNe do stuff along the way,
like stopping for coffee and a doughnut or dropping off or picking
up the kid. The U.S. National Househould Travel Sumeyly
Travel Quick Facts confirms this. 87% of daily trips are taken in
personal vehicles; 45% of those trips are for shopping and
errands, 27% are for social and recreational purposes, and 15%
are for commuting. Americans take most of their trips on &ygl

and the least number of trips on Sundays, and they travel most
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between noon and 1:00 p.m.

NowX¥ | 3AYyS AF 6S KIFIR (G2 LINBBNI Y 2dzNJ OF NRa Yy I @7
smartphone with all of the locations we needed to visit to

complete our daily errandsevery day. Go back a dozen or so

years and think about how often you pulled out a map to get

somewhere even if it was outside of your immediate
YSAIKO2NK22RD | 2 dz bdednie ya@iladbwith y OS @& 2dz KI R
your surroundings, your movements while walking and driving

are automatic. When we are children, we know where everything

is in our home and in the vicinity of our home where we are

allowed to play. As we grow older and are allowedvemture

further afield, we build more complex mental maps of where the

school, playing fieldscandy storypur friend€homes and other

important destinations are locatedVhen | moved to Géteborg,

it took me a year of walkingvery day duringunchtime, always

along differentroutes, before | could drive my can the city

without any assistance from maps and without the nervousness

that one has when driving in a totally unfamil@ace

Now stretch your imaginatioand try to see yourselhstructing
arobotic car to take you on your daily tripg/hat is automatic
and second nature to you must be translated into instructions
that are clear to the machine that will carry them oWehumans
R2y Qi ySSR G2 KI@S 2dNI OF N&, SITERLICER Yok i k
thousand dollars worth of sensors and communications massive, complex mapstake
equipment massive amounts of 3D data on the enviréhgghly  roughly 4 terabytes of data just fol
accurate road data to keep the vehicle on track andrew of 2 Single city like San Francisco.
backup drivers to take over if we get our stars crossét climb
into our car, hopon our bike, tie up our walking shoes and make
the rounds. Milk, lottery ticket, dry cleaning and the kid. Piece 01.-_‘:“
cake. m—

Speaking of starsye humans have plenty of competition for the
limelight. e little dung beetle can movdsi ball ofpoo in a
straight linewithout the need of a GPS receiver andt-loads of

iralazé atea ¢
data storage powered by rechargable batteries. It simply checksacke of Lund University in Swe
the stars.A 2013 study revealed that they apparently see the den, one of a small cadre of re

brighter, wide band of light that the Milky Way drawgass the ~Scarehers who have worked fo
years, often a a team, to piece to-

n|ght Sky In eXperimentS with the dung beet(@carabaeus gether the tricks the insects use ti

satyrug under the simulated night sky of the Johannesburgroll balls in their eerily straight

planetarium,researchersf 2 dzy R G KI § G KS umA e 2 80a LI GK O
https://www.smithson-

a L:I S S NJ lj K S Amfaﬁlr@ (alllhg bbetlékﬂhdzlﬂtﬁt ﬁrﬁwn ianmag.com/scienc@ature/how-

animals capable of orienting themselves using tig° dungbeetlesroll-their-food-
straightline-180976667/
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Should we wait for robot drivers t@volve? _

Nick Bostrom in his super bo&kiperintelligence: Paths, Dangers,
Strategies SELJX 2NB& RAFFSNBydG gl e&a GKFG | WadzlIS N
could be developed. He usdsetfollowingRSFAYAGA2Y 2F WadzZLISNA Y
telligence dny intellect that greatly exceedthe cognitive _ o
formance ohumans in virtually all domains of interstVhen 7. Bostrom, - Nick. Superintell
per } ) y _ gence: Paths, Dangers, Strategie
a robotic car can drive, chew gum, carry on a normal conversatiooxford University Press (2014). |
with a cepassengeabout subjects ranging from the biblical basis 26. _
for the sermon in church on Sunday to the statistical probability\/ck Bostrom was born Niklas Bo
] ] i trom in Sweden in 1973. Afte
of the Little League baseball game being rained@uSSaturday  sydies at Gothenburg Universit
while a gaggle of kids scream in the back saatl cando this  and Stockholm University, he corr
while not crashing 99.9999% of the time, that robot would beP'eted a M.Sc. atKings College Lc
- . . . . don and a Ph.D. at London Scha
classified akavingpretty highhuman intelligence. Get the not  « .0 omics. He is currentl
crashing average to 100% and it would be superingilig teaching at Oxford University.

Bostrom explores how to get there.

Thee are basically twaths to superintelligence, according to
Bostrom. The first path is the one being followed by robotics ex-
perts, which involves essentially creating a new form of machine
life. The second is tdevdop methods of enhancing humans, so
instead of developing robots we would make humans as smart as
what we think superintelligent robots would be once we devel-
oped them.One possibilitfor human enhancing biological cog-
nition in which humans woulthe selectively bred for achieving
superhuman 1QsChis would take a very long time, and, unless the
level for everyone was raised, there would be many who would
be left behind.Anotherapproach to enhancing humais brain
computer interfaces, an option #t is being developed by one of
9f 2y adza | QKeuRARANNThdlagvan@ageXf the human
enhancing approach is that we can take advantage of all the skills
we have evolved, not the least import one being our ability to nat-
urally navigate.

lfwearegof 3 G2 GF 1S 6 KI (bodofashidhBdY |
artificial intelligenc€® | LJLIbBréatihg supegreat robotic
drivers by making supersmart machineghich is the path that
DARPA set the robotics doyens (search hard for femabisy-
enne> in those early group photos) on back in 200 would do .

well to start applying those navigation skills that humans have "¢ Supeexpensive and super
) ) . complex method of getting a car t
rather than ignoring them amcreating supeicomplex and super e itself. Here is a sample of
expensive methods of building parallel worlds with robots in oneDeepMap image created with Li
and humansri the other doing the work that one human could DPAR technology.

perform perfectly adequately on his or her own.
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Lty ¢dzZNAy3IQa adzaA3Saidrzy 2y_s |
might bea good place to start. He thought we should begin wit
a child robot dinstead of trying to produce a program to simulate
the adult mind, why not rather try to produce one which simulates
0KS OKAfRQaK LF GKAa oSNBE (KSy adzwa2SOGSR (2
of education one would obtain the adult braité 8. Alan Mathison Turing OBE FF

(23 June 191¢7 June 1954) was al
| can drive with ease in those places where | have lived or spentf9lish mathematician, compute
considerable amout of time in, like Scranton, Central New Jersefgﬂi?gstfg’heg%'?ﬁéorgﬁgf‘ Si?)ll)(’f_'t
Boston/Cambridge, Stockholm and Londdn.took time to  gist. Turing was highly influential ir
develop the knowledge of those places and to store thatthe development of theoretical
knowledge in myippocampusDrop me in Toronto, Los Angeles, ﬁ;’;ﬂf;;i;sgf'?Egec'oarfgs'sngf;)f_or
Berlin or Singapore, and | would be lost, just like a child in a housgnm and computation with the
he is visiting for the first time, or just like @ndon Black Cab Turing machine, which can be cor
digSNJ 6 K2 Aa (NI yaLZhIKSoRledgddr ¢ 99978 2mpdelofg gesploug o

pose computer.Turing is widely
Greater London but not for Greater Tokyo. considered to be the father of the-

. . . . oretical computer science and arti
If we are going to continue this quest to develop ski/ing cars .., ime”igepnce

becausea large enough people with money and influem&tieve A, M. Turing (1950) Computin
they are safer and cheaper than cars driven by humans, | suggeitachiney and Intelligence. Mind
that we need to take a fresh look at howme are going about this f;gz 4_33460'

: . ttps://www.csee.umbc.edu/cour
task. There may be times when the rider wants to take a Sundayas/471/papers/turing.pdf
afternoon drive, to ddahe equivalent of wandering oudf Africa.

There will be times when the rider wants to get from her home to
the train station for the commute to work. But the majority of

0 NR LJ&a ¢ A Pitk up rBilk, Bifery ticke§ drycleaning and
the kidQ | AhygsB Humans sitting in the vehicle that isirig
driven by a robot will have a pretty good sense of where all the
places are located that need to be visited, unless they have been
chauffeured their entire lives and have no navigation skills
whatsoever (which will eventually be the case once allstape
chauffeuredby robotg. F (i KS K dzMc¢atjpn dedistt<Sakel) a
firing and the robot isvandering or taking an-£-B approach to
driving, there will be an anxietgreating mismatch between the
KdzYt yQa SELISOGlFGA2ya FymR 6KIG GKS NRo2i RNAC

If you want to understand dw it will feel, think about @ime you

were in a taxi and you knew exactly which route you would have

taken to get to where you wanted to gbut the taxi driver was

GF1Ay3 | O2YLX SGStfeé RATWEEBY (I NRdziS® 5AR e2d
FNE &2dz GF1AyYy3 YS F2Nlethimk#eRSKEé hNJ RAR &2dz aa
driving and pay him his fare with a smaller tip than you would

have given him if he had taken your route@nce did the former

and got booted out ofhe taxi far from my destinadin in Queens,

NY. Imagine what an affronted robot might d&.
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Dispatch Central

Is this why the principal manufac
turer of Apple iPhones wants tt
build the Byton BEV SUV?

9. HON HAI PRECISIONNDUSTRYO.,

LTD, trading asFOXCONNTECHNOL-
OGYGRouPand better known as
FOXCONNis a Taiwanese multina
tional electronics contract manu-
facturer with its headquarters in
Tucheng, New Taipei City, Taiwa
In 2010, it was the world's larges
provider of electonics manufac-
turing servicesand the thirdlarg-

est technology company by reve
nue. The company is the large
private employer in Taiwarand

one of the largest employers
worldwide.

9| Page

Electric  Vehicle News

2 Keg g2dzAZ R C2EOQO2YyYy gtyil (2
IT wAs Jusmecently, inSeptember 2020when | wrote
aboutByTonunder the headlin€Chinese BEV maker Byton
bites the dust, mayhd wrote then thatBytonannounced

in April tha it had furloughed around ondalf of the 450
employees in its U.S. headquarters, and then followed
that up with a statement that it had suspended production
duringasix¥2y 4K LISNA2R GF2NJ |
on the 18t of July202Q That suspensin has now been ex-
tended until June 2021.

On the 4" of Januanof this yearByTonannouncedhat it

had signed a strategic cooperation agreement Wrbx-
CONNTECHNOLOGEROUP which will result in the Taiwan
based company investingBryTond &  LINR gdviameady 3
manufacturing technology, operation management ex-
LISNIGA&AS YR
preted asFoxconnserving as the manufacturer &vToN
vehicles, and this interpretation has not bedenied by
either BrtoNor FoxcoNNThe companies will supposedly
be aided by the Nanjing Economic amdchnological De-
velopment Zone, andim to start mass production of the
Byton MByte by the first quarter of 2022, according to
January # press release.

In October2020, Foxconnunveiled itsfirst BE\Vchassis as
well as asoftware platform that $ aimed at helpindBEV
makers deliver models to the market faster. It will start
shipping its first developer kit in Ap@D21 TheFOXCONN
group has been supplying parts to other major automak-
ers ircluding TESLAAt the end of 2021, Chairman Young

[ Adz aFAR 4 | O2YLIlye @Syl
electric vehiclerelated business will be very good imet
FTANBROG KIEF 2F HAHMODE

On the 13 of JanuaryFoxconnhad another announce-
ment. This one said said itwould team up withGEELY
which seems to be teaming up with everyorf@xCONN
Chairman Younpiu called the alliancéa milestone in co-
operation between the automotive and information @n
communication tehnology industrie€. He continued:
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42 A0K C2EO2yyQa DIthadobidsf irtelliderd _
manufacturing, and hardwareoftware integration capabilities,

the two parties form a highly complementary partnership which

allows us to better serve and meet the diverse needs of different

customers, and offer the most advartefastest, coseffective

fulvalueOKI Ay @SKAOf S LINE RHz@rappady & SNIBAOS LJX I GF2N
up by addingthat the partnershp awill result in tremendous

change in the development of the automotive industry

FOxXconNs in the electronics products busireedhose products

includethe BlackBerry, iPad, iPhone, iP&ahdle, Nintendo 3DS,

PlayStation 3, PlayStation 4, Xbox 360, XboxaDdenany, many

more. It has not built any cars. Is tBeToNdeal a way of gearing

up to buildArPL® & O NJ 0 % % thgBetdeal b Way A Ot

of being able to get some quick insights into whatautomobile

factory floor looks like so it can build its own? Or maybe getting

closer toGeELYis a way of deciding whether it makes sense to

simply buy up the entir€EELvautomotive minkempire, keeping

the pieces it needsto buildpPL® da I YR 2 G KSNJ St SOGNRYAOa O2
yASaQ OFNABRA YR RAAOI NRAYyWLIVA KS LIASOSa A
CARs ProOTON LOTUS. Or maybeFoxcoNnwants to deliver the

skateboards toGeeLyand any or alpther autormobile mar]ufac- 10 See the March 2020 issue |
turers so that these other companiean plop on the bodie¥’ The Dispatcherfor more on BEV

i i i . kateboards,
Or isFoxcontust looking for a way to get out of the iPhone con-

tract manufacturing business because of the ratton margins?
LQY y20G &adz2NB (KS& IINB 3I2Ay3 G2 o6S lye FIFaGdSN
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Will Apple build its cafter all?

APPLB FIRST CA®Oject, which was started in 201H4inted that it
would result in aselfdriving car, but AppLE]Id not releaseany
initial design sketches. Thegausedmany of us to conjure up com- P
LI NAazya (2 |oaetmfithoked likeayknodditp ===
of the Fiat 500 Some thought it looked like an egg, others'
thought itwas definitelybreastlike, nipple and allWould the Ap- = —
ple Car look like an iPhone or iWatchRe APpPLENItiative was .
dubbedProject Titarwith 1,000employeeswvorking at a notso-
secret bcation in Sunnyvale, CApPLEjuUietly closed its projec

few years lateE 2 NJ | (s whdvwe dvére afl Ikd-taib@lieve. 2 At € | LI SQa Sy
electric vehicle market be as ar

What actually happenedasthat AppLENanagement figured out 0 KNE2 L2 Y2 NLIKA O |
this was not going to be a walk in the park. They were getting/P¢”' Sincerely hope not,
themselves into a totally new business area, one they knew abso-

lutely nothing about. It was time to slow down, and if there is one

thing that has distinguishedppLeEdzy RSNJ ¢AY /221 Qa aidSsl NRaKALJ

‘t—
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is its ability to carefully analyze the impacts of investmamtsew
business area® y 0 KS O2 YLJI y2Whie we Al Emm—s
thought Project Titarwas dead AppLeEwas looking for the right L
person to lead the efforand a more opportune time to open the
shutters on the skunk workst changed leadership several times
and hundreds of employeaserelaid offduringthe course of de-

velopment. Direction of the project has now been givenabn]

GiannandreaArPPLEs Al and machine learning chief, who took
over the reins from Bob Mansfield after Mansfield retired in 2020.

Fisker Ocean electric SUV

11. The history of Magna Interna
The company is still being pretty tiglpped about what it is up tional - In 1957, Frank Stronact
to, but a few pieces of information have slipped through to thefounded Mulimatic Investments

. . . Ltd in Toronte Canadalts first au-
public. First, Apple haggistered three autgelated toplevel In- - .~ industry contract for

ternet domain names: apple.car; apple.cars; and apple.auto. Segetal sun visor brackets wagith
ond, in 2016 Apple invested $1 billion in Didi Chuxing, then afseneral Motors in 1959By the
te 1960s, the company was ope

equivalent to Uber. That same year, Uber merged its operation?. o
ating in eight plants. Stronach too

in China with Didi Chuxgn Apple still holds the investment. Third, \yitimatic investments public in
Apple has continued to test sedfiving vehicles on public roads 1969 through a merger with
in Californiausing 2015 Lexus RX450h SUVs leased from Hertz. j9na E'eczop'csorpoaat_'o(;" "’t”_
. . g . aerospace, detense and Inaustric

June 201.9, Apple purchgsed Drive.ai, a-@elfing vehicle start components company, and be
up and hired amumber of its employees. came known asMagna Interna-
_ ] ] ] _ tional in 1973By 1981, Magna hac

In December, it was confirmed that Apple is still working on arsold its aerospace and defense o

Apple-branded car for consumers, and that it is developing a newerations to focus on the automo:
oFGGSNE WwY2y20SttQ RSaAdyod L %VG'W_FSV-dEPeN;L‘quC%“‘#a“Zij K A
. ) L. i Ing major ‘systemsnto independ-
shot up when rumors spread that it was in negotiations VAt ot publiclytraded companies
ple to build its car. Hyundai confirmed that it is talking to Apple,during the 1990s, while expandin
a0 GAy3 GKFG a6S I oddperdtiditod ka@ A y"OASBINR LI2 &a f a4 F2N
A2dza O2YLI yASaszr o6dzi y2 RSOAaN2y SlAg & &S Iyw Y| |
y2i YIRS Fye Lzt A0 02 Yy s a owdpdinggalafigrMagnglger ) 5.\
. ) . national Inc. acquired a majority
the speculation here for the time being. shareholding in  SteyDaimler

£ A = . £ A X Py _ » ch, AG thr egrs earligf a

ab 3yt {G68NJ atHGSR (2 odAtR CAALSNUL HEsty o
On October 15, 202@skerncannounced it would be outsourc- 29n@ began dsgning automo-
. ) ] o . tive rearview cameras for Hum
ing vehicle production of itBisker Ocean electric Sth/Magna  mers in 2005 on its production line
Steyr an Austrianoperating unit of MAGNAINTERNATIONAL that in Michigan, which were not a fed
specializes in contract manufacturinglagna Steyr wafounded ~ ©ral requirement at the time. It
. . was one of the first to develog
in 2001by MAGNAINTERNATIONAMagna Steywas previously part ., view cameras for automakers
of the SrEyYRDAIMLERPUCHconglomerate.It developed Mercedes  and had a 350,000 unit contract b
Benz's 4Matiall-wheel drive (AWD) system, and was the sole2007. ;he Z?péﬂ}/ has produced

. more than million components
manufacturer of all&Class 4Matianodels between 1996 and and opened a $66.5 million plan
2006. 1t helped to developthe BMW X3and manufactured all o produce cameras and drivers-
original X3s. Othethe many othercars it helped to developnd  sistance components.
manufacturewere the AudiTT, Fiat BravandPeugeot RCXVith

an annual production capacity of approximat20,000 vehicles
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as of 2018it is the largest contract manufacturer for automobile_
worldwide.The company has several manufacturing sites, with
main car production in Graz in Austria.

To further tighten the bond betweeRiskerand MAGNA on Janu-

ary 4", Fisker and Magna International announced thM#GNA

would develop and advancedider assistance system (ADAS) for

the Ocean SUV, which is expected to launch in late 2022. The

ADAS technology uses digital imaging radar in addition to cam-

eras and ultrasonic sensos.Texasased startup calletHNDER

is the radar supplieMaGNasays GUHNDERI K & A0 A& GKS GFANRG RAIM
ital imaging, singlehip radar solution for the automotive mar-

1 S (i LXTheGBterd being developed fBiskerwill not use Li-

DAR because of the cost.

Swamy KotagiriMAGNQ2& [/ 9hX &l éa 2F GKS O2tftlFo2NI A2y
HSkERA he of our strategic goals is to pursue new business in ar-

Sra ¢KSNB al 3yl Qa dzyAljdzS adNBy3ika Oly oS RS
vantage compared to our peers. Our collaboration with Fisker is a

great example. We can provide a new OEM like Fisker with a flex-

ible andscalable EV platform, complete ADAS package, joint ve-

hicle engineering and manufacturiig

Y20 3ANR Maghynovk hasiad thevfundamental building
blocksto bring EVs to market for startups or established au-
tomakers¢ ¢ 2 & (i NSy 3 MagSa/agréed is ReldmBeF ¥ S NE
with South Korea's« GH.ECTRONIdSCto form a joint venture to

produce electric motors, inverters and other electric drive tech-
nology.

How long will it be befordlacNnawith Magna Steyr decide to of-
fer their own car to the marketrather than building them under
contract to OEM?3

Aurora and Uber

UBERR BRILLIANT IDR/&S tO create an international taxi company.

It followed up witha clever business model based on a platform s
that can beused bypeople who need rides to find driversho  §§
can deliver those rides for an agreed price. The platform is theg
used by the riders to pay and by the drivers to receive paymen=
with UBERretaining a percentage for operating the platform. In-
vestors flocked to the companifounded in March 2009, went
public in May 2019 with a market cap of $69.9 billion. In Januar
2021 it was up t&105billion.
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The companyis extremely unprofitableprofitable because it _
spends more money than it takes. ih lost $8.5 billion in 2019.
Part of its business ideatis undercut traditional taxi charges by
25-30%. It started by taking 25% per ride as its fee, but that is now
up to 35%as it attempts to lose less mone$ince the drivers pay

all the costs for their cars, that extra 10% comes out of their in-
come.Drivers have complained antlavealsotried to be desig-
nated as employees. In California, they managed to push through
a ballot initiativein November last yeaio make their demand a
law, but it was defeated by the voters who apparently were wor-
ried that theircosts would rise.

Userhas made no secret of their desire to reduce to a minimum
and eventually eliminate driver cost$he fact that the human
drivers were paying all the costs for the vehicles that carried the
riders who were paying for the rides seemoshave escaped at-
tention. To eliminate driver costsUBe® & Y I Y | cAreYuS v
with the not-so-brilliant ideato use a large portion of the money
that was pouring in from investors to develop its own solution to
removing human drivers from the cost side of their business. In
2015, it launched the aptipgamed Advanced Technologies Group
in Pittsburgh, Pennsylvaniajring away fromCARNEGIBMELLOW
UNIVERSITIany of its Al researcherft.did not go all that well.
One of its test vehiclagn over and killed a pedestriam Phoenix,
Arizona suburb. The pedestriamas crossing a nighitarkened
street while the vehiclequipped with its setfiriving hardware
and softwarewas in sekdriving mode, and the person behind the
wheel did not react quickly enough to take back control of the
vehicle.That was in 2018.
On December %7 2020 Userannouncedthat AURORANNOVATION , N
. . . - 12. Uber is also selling it3ump
would acquire AT AURORAS reportedly paying £3 billion for jccyic bike division to Lime, an
ATG whildJseRis investing $400 million iIAURORAYIVING it @ 26%  in December it announced that i
stake in the company. Dara Khosrowshahi, CE@sBR will join ~ would sell its Elevate flying-car
AURORR & 0 elvdpdpears reporting on the deal withBER in- Kzf;ic;nto a company called Job
cludingTHEECONOMIStDecember 1% 2020), describéuroraas a
WA ( I NdrateLdBo®t AURORAN the September 2019 issue of
THEDISPATCHEROYOU can refer to that article for more details.
was founded in 2018 &2 A G Q& | RibedktSded 2f R Wa il NI dzLIQ @
founders, Chris Urmson, worked for Google on its-delfing car
team from 2009 until 2016 when he left to-¢ound AUROR. An-
other cofounder, Drew Bagnell, headed the autonomy and per-
ceptionteam alUBER2 & ! ¢ D ®-founder, SterMiR An@e2son
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worked atTesLsand was involved in the design and launch of th_
Model X.

IsbuyingdBge®2 & ! ¢ D | JIMEORK YI20XBa FIANB O of & o6SaidSNI
that they keep it out of the hands of an existing or potential com-

petitor. ¢ K S &@MNFncipally in Pittsburgh, so the community,

business and institutional ties can be strengthened. Does it help

AURORAJet a robust driverless product to market moreickly? If

Usema ! ¢ D Ay @S tovozamBENSANOGRISpEtAly 3

and seamlessly intBURORR & OF YLIE (KI 0 é62dzZ R 6S | LI dzaod L
noise in this deal agBE® a O2 Yy GAYy dzSR Ay @2t dSYSy i 6AGK |
AURORR A& 02 NRNR2Y Gl ofSo

ax

When 1 toés Ti meQuitso Cal |
U.STRANSPORTATIGSCRETARYaine Chao announcéxr resigna-
tion fromthent NSAARSY (G 52y I f R tarbdseyLJQa OF oAy Sd | F4S

supporters of the president breached the U.S. Capitol on Wednes-, Infamy - evil reputation

day, the 6" of January, a day that will live in infariy. brought about by something

A PN . . , _grossly, crimipal, shockmg or prt
4, SAGSNRI &z 2dzNJ O2dzy iNE SE LISNB S DS den). | U NJ dz2»
avoidable event as supporters of the president stormed the Capitol
0dzA f RAy3a T2 2 g A yCHaobkaidMla tdtenenrk S || RRNSda SR ¢
G!'a LQY adaNB Aa GKS OF @oSbledhel K Yl ye 27F e2dz A
Ay | gte GKFEG L aAavyLiXe OlFlyyz2dGd aSa FaiARSo

Chada Kdzaol yR A& { Syl form&lSedaieOK a O/ 2yyStf | yR
Majority Leader whose life was threatened along with other Sen-

ators, Representatives and staff in the Capitol at the time it was

invaded.Chaosaid in her statement that she wassigning as of

the 11™ of January, and wouldelp her announced sicessor, for-

mer South Bend, IndianaMayor Pete Buttigieg, who was nomi-

nated by President Joe Bidém be the new U.S. Transportation

Secretary.

In another break with the now former PresideHENATIONAIAS-
SOCIATION AVANUFACTURERSged Vice President Mike Pence and
the Gabinet to invoke the 28 Amendment and remove Trump
from office. Two of the group's members are teLIANCE FORU-
TOMOTIVENNOVATIONwhich | wrote about in the January issue of
The Dspatcher) and theMOTOR ANBEQUIPMENTANUFACTURERS-
SOCIATION

"This is not law and order. This is chaos. It is mob rule. It is danger-
ous. This is sedition and should be treated as SINAT/ONAIASSO-
CIATION OMANUFACTURERZEQO Jay Timmons said istatement.

"The outgoing president incited violence in an attempt to retain
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power, and any elected leader defending him is violating th_
oath to the Constitution and rejecting democracy in favor of an
chy."

U.S. Attorney Matthew Schneider of Michigalne tfederal prose-
cutor who has presided over the UAW corruption cases in Detroit,
issued this statement:The violent protesters at the U.S. Capitol
right now are committing crimes, and they must stop immediately.
Our Constitution protects peaceful protestsnot this. Just as the
violence in our cities this summer was prosecuted, this violence
should be treated the same under the law."

When You Canét Reach BytaDatd ch Goal s

MovE THEATEWhen Hakan Samuelssaras appointed President
and Chief Executive Officer ¥bLvaCarsin October 2012VoLvo
Carswvas on its way to sell a total of 421,951 dansthe year That
was 6% lower than the previous ye&@amuelssowas given a
stretch goalby his new boss, Li &tu: Sell 800,000 cars ir020.
He got to 705,000 in 201$ewas never going to make it all the
way to 800,000 in 20268ven if COVI9 had not strucKThe total
for 2020 came in at 661,713, a reduction of 6292019

On the plus side, recovering froencrash of 21% during the first
six months could be described as almost miracul&ag.vosold
more cars in the second half of the year thaever sold during a
one-half-year period ever! So now the goal is back. Sell a total of b :
at least 800,000 in 202lyhich would be a 20% increase over '€ i€ clip was a departing giio

i o ) o _I_hmefrom my boss at Volvo Techno
2019. Carit do it? Sales in Europe last year were down 15.5%. Thgyy corporation. The watch was
U.S. managed a slight increase, up 1.8%. It was China that pullgé from a great friend. While they
it out of the deep hole it was in after the first six months, up 7.5%#"€ not gold, they are precious t
for the year. Thanodel that sold best overall was theC60with me:

191,696 cars sold.

VoLvdfinished the year on an up note. Global sales in December
were up 6% overall, with a 15% increase in the U.S. and 10% in
China.Speaking of ending oan up note, Hakan Samuelsson ex-
tended his tenure when the company did not make it to the stock
market in2018. His plan was to retire when that milestone was
reached. Halsosaid he would stay until the goal of 800,000 was
achieved. We hope he is celebrating at this time next s
retirement party with his glass of champagne and his gold watch
for distinguished service

&
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CES Experiend@ithout theLas VegaBuzz

CES

The Consumer Electronics Sha
(now known asCE$wasfirst held
in June 1967 in New York City.
was a spinoff from the Chicago Mt
sic Show, which, until then, ha
served as the main event for exhik
iting consumer electronics. Tht
event had 17,500 attenders ant
over 100 exhibitorsBetween1978
and 1994, CES waglhl twice each
year, once in January in Las Vegi
(known as theWinter Consumer
Electronics Shoyand once in June
in Chicago, known abe Summer
Consumer Electronics Shown
1998, the show changed to a once
a-year format with Las Vegas as tr
only venue

CESshowcases companies incluc
ing manufacturers, developers an
suppliers of consumer technolog
hardware, content, technology de
livery systems and mordt also in-

cludes a conference progran
where invited speakersaddress

the industry's issues.
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IN THE LEADPU 2 (0 KA & (for@alliNEéwn asIHe
Consumer Electronics Showhe question | asked myself
was whether such an event that is so heavily dependent
on attracting close to 200,000 visitors and nearly 5,000
exhibitors during its four dag could be held virtually.
Could a series of video presentations live up to the
expectations that the owners and producers of CES, the
CONSUMERTECHNOLOGASSOCIATIONSet for themselves?
They saybout their event

OCES® is the most influential tech ewenhe worldt the

proving ground for breakthrough technologies and global
innovators. This is where the world's biggest brands do
business and meet new partners, and the sharpest
AYYy201F 02NB KAG GKS adlr3asSos¢

| agree with their estimation of the importanag their
event. During the past ten years it has become the number
one place for the automotive indtry to show what it is
doing inapplying advanced electronics to enhancing the
driving task and improving driver and passenger comfort
with connected sernees. | recall hearing at the 2009 Show
a MercedesBenz North America executive who was
attending the Show for the first time asking the team from
Sindelfingen why MB did have a presence while its
principal competitors, BMW and Audi, were grabbing the
limelight. M-B has had a major presence beginning the
following year.Coverage on TV, in the printed and digital
press has expanded as participation by the automotive
industry has increased, and this is not just in trade
publications and programs but in thewgeral press as well.

CES organizers decided th@eS 202ivould be a fult
digital eventdue to the COVH29 pandemicThey could
have done what the GSMA did with their annual Mobile
World CongresMWC)in Barcelonawhich was to move

it from its traditional Februarydate to June That might
have giverCE& chance to see if the pandemic was tailing
off after the winter and spring vaccination program. CES
apparently decided that thdanuarydate was sacred, so
virtual it would be The showanfrom January 1% to 14",
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As an indication of what it means to hold such a major phys_
Happeningas a fullydigital experience, it was the second day

GKA&a @SIFNna /9{ o6KSy L NBItAT SR L gFa I o2dz
Show There had beenathing in the Swedish mediand nothing

about it had shown up on mYyEWYORKIIMES CNNBBQ@r DAGENS

INDUSTRISSR&® L FAIdzNBER LQR o0GiSNI GF 1S ljdza O] |
going to miss it entirely

CKA& @SINna akKz2g glta || O2Y6AylLiAzy O2YLIye L
line articles and panel discussions. As usual, automotive had its

own topic area which included two subpics: sel+driving cars

and vehicle technologyThe featured article was titleBive Ways

SelfDriving Vehicles Will Change City Livibgvas a quick read.

Therewerefours® | f t SR WSELISNASYOS aSaaiz2yaQ 6KAOK ¢
discussions lasting 3@0 minutes eals. In one of them,Self

Driving Vehicles Moving Forward: Who Will Set the Rules?

representatives from the U.S. and UK transport departments

AKFNBR (KS @ANIdzf adlr3asS gA0K 21F&Y2Qa 32 3SN.
andToyotTRad RANBOG2NI 2F G(GSOikyPhe238 YR AYyy20I GA:
panels were interesting, but they really did not have a place in
what is known as being a furistic, hypefilled happening The
biggest automotive news was MercedesSy 1 Q& 5L DL &4
PREMIER T A& pcé D2NRffl Dfl aa

experiencing this firshand would have been worth the price of This is the Mercedes Sy T p .
travel to Las Vegas rilla Glass MBUX Hyperscreen.

Is there afuture for a virtual CES?

CES is an opportunity to buy and sell. It is a time to inspire others

with what you have developed and to be inspired by your com-

petitors. It is a time taenew old friendships and tenake new

ones. Perhaps there are people who believe that all of thidhean

R2yS 2y | aAONR&az2¥d ¢Skya 2N %$22Y FTSSR® LQY
people.If CES is going to be an-lbme event in the future, it is

going to have to be somethingftiérent from what this one was.

Company pitches are fine for press conferences at the Skow

longas you can visit the bootlsee whathas been presented for

yourself and interrogate the sales peopltall you are getting is

what you can see for yourself on the compavgbd A 1 S &2dz R2y Qi

need toregister and pay a fee to participat@s faras the panel

discussions are concerned, theaiee plenty of other virtual ven-

ues where one can listen and even participate, including the

SmartDrivingCars Sumnpiédnels. hope for the sake of the indus-

GNE YR Fff 2F dz&a 62 NJlbhgbackihy Ad GKIG ySEG @&
Las Vegas and it will break attendance records.
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Musings of a Dispatcheihe Safety Proposition

Princeton
SmartDrivingCars Summit
ThisMusings was prepared as input t

a panel discussion held on thes2df
January 2021 titled The Unique Sellit
Proposition for Cars with Automate:
Driver Assistance Systems.

14. List the automated driver assis
tance systems with their reduction ir
deaths/accidents is inalysis of the
Field Effectiveness of General Moto
Production Active Safety and Advanc
HeadlightingSystems, researched an
written by University of Michigan
Transportation Research Institute (Se
tember 2019). It was sponsored b
General Motors.
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PEORE BUY CAHer a great number of reasons, and those
reasons have changed with the times over the past 135
years since the first car saw the light of day. Gaase
made the journey from nicéo-have conveniences to
must-have necessitiesn many parts of ie world. They
are the mode that accommodates over 80% of all types of
daily trips in the United States. They help to make life
more pleasurable and our daily tasks more convenient,
but they are also a source of environmental destruction
and the cause ohjuries and deaths.

Automated driver assistance systems which take over cer-
tain driving tasks from the human driver are intended to
perform those tasks better and more reliatthan the hu-
man. Thesesystemshavebeen promoted as the best way
to lower the rate of accidents and thereby reduce the
numbers of deathsThe table below' shows the advanced
driver assistance systems being offered today and the re-
duction in crashes that has resulted from their use.

Percent Reduction
in System-Relevent
Crash

Crash Category and Safety System(s)

Camera-Based Forward Collision Alert (Camera FCA)

Automatic Emergency Braking (AEB)
FRONT PEDESTRIAN

LANE DEPARTURE

Lane Departure Warning (LDW) 10%
Lane Keep Assist (LKA) with LDW 20%)
Side Blind Zone Alert (SBZA) 3%
Lane Change Alert (LCA) with SBZA 26%)
Rear Camera Mirror (RCM) with LCA & SBZA 37%,
BACKING

Rear Vision Camera (RVC) 21%
Rear Park Assist (RPA, Front & Rear PA or Automatic Park Assist with Steering) 38%)
Rear Cross Traffic Alert (RCTA) with RVC 52%)
Reverse Automatic Braking (RAB) with RVC, RPA, & RCTA 81%)
HID (High-Intensity Discharge) 21%)
Articulating HID 17%|
Intellibeam (can be offered with any of the above headlights) 35%)

The question today isvhether car buyers and car riders
are willing to pay for increased safety or whether govern-
ments should be doing more to promote vehicle safety
features, in the same way that they are providing gener-
ous subsidies fobuying battery electrizvehicleswhile at
the same time greatly increasing the cost of ownership of
non-electric vehicles and passing legislation tkaverely
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punishes car manufacturers that do not sell electric vehigles- _
ing the argument thaelectrificationis the only or lest way to
lower emissions and stop climate chandee there oneor more

unique selling propositions for cars with automated driver assis-
tance sgtems, and if so, what are they?

Why do we buy our cars?

If you live in a country like Sweden where thesn be anoose
aroundevery bend in any road outside of builp areasyou want
a car that can avoid hitting a moose, and if you do hit ooy
want the carto help you survive the craslit you are in a family
car pool, you want a car that carries all the kaohgl all their gear
safely.If you live in a city, you want aicthat can get you to your
job in the suburbs and then cdit into a tight parking spot when
you return home in the evening.

| began working foMoLvoin January 1993. | learned quickly at [FNiFil Py
VoLvahat building safe and affordable cars guided everythirgy th !1
company didVoLvostarted driving cars off cliffs around the time ? i
| joined to make its point, and it has been doing so ever silee =
the XC40 to the rightncreased vehicle safety began to gain more
attention from both governments and consumers inet mic ‘
1990s.HJRONCAPwas founded in 1996, and adsbar rating has
become a major selling point for a car. Driggte air bags were ;. o< ariven another car over a cl
introduced around this time and made mandatory in the US. Caro prove that you want to be in one o
companies and their suppliers understood that governments''s ¢&'s fithis ever happened to you.
were going to start regulating for safety, and they started taking

the necessary steps to introduce more pasash safety features

into their vehicles, including features likea Q&  hagd{Vaivio NJ

On Call

The next step was to begin to look at crash naitign, and this is
where advanced driver assistance systems came in. Ategen-
ningof the new Millennium, a group of car companies and suppli-
ers, including my consulting company, founded &BAS Inter-
face Specification Foruto develop mapbased advared driver
assistance systems. This was the start of active safety. European
eCall started at the same time. Governments were now demand-
ing safer cars and safer roads, and they were helping to offset
some of the costs of research to find solutions to thpsablems,

but they were neither subsidizing manufacturers to install the sys-
tems nor consumers to buy them, as they are now doing with
electrification. In some countries, likéorway, where over 50% of
cars sold in 2020 were a form of electric, people adrafford to

buy anything buta BEV or PHEV.
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The selling proposition for the manufacturer and seller of c_
needs to match the buying proposition for the buyer. It com

down to four factors: Economy, Performance; Comfort; and Im-

age.

What can | buy witlthe money | have to spend that gives me the
most of what | needlf governments, like those in Norway, Ger-
many, Sweden and the U.S. are subsidizingeteal priceof elec-

tric vehicles and charging a lower annual ownership tax, and then
municipal governmets are allowing you to park for free addve

on toll roadsand across bridgdsr free, and on top of that, petrol
and diesel fuel taxes are raised to gkgh levels, you have a really
major disincentive to buy anything but an electric vehicle. &ut

it pullyourcampe, survive a crash with a moosmrry all the kids

to hockey and skiing practice and have a resldealue that is
worth anything? Do you really want to put up with the hassles of
charging your car? Countries are competing with eacleiotb be

a leader in the percentage of new cars sold with electric power
trains to address the externality of environmental impacts of mo-
torized vehicles, and they are doing this by financially incentiviz-
ing the sale of electric cars and the building of ttharging net-
work.

The main promise of highly automated driver assistance systems

is that they will increase safety to the point that accidents and

deaths on the roads will be a dim memory. They should also pro-

vide increased comfort and convenience, reithgcthe stress of

driving on congested city roads and higipeed motorways. The

guestion isvhether consumers are willing or able to pay the price

for this increased safety andonvenience. Does the economic

Slidzt A2y 62N] 6KSYy Al Aa o6FlaSR 2y (GKS AYyRAGA
ingness to pay, or should there be incentives, as there are for elec-

trification, to redu@ the externalities of driving?
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