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SAE AUTOMATION LEVELS

0 Mo Automation
The full-tims
perfarmance by the
human driver of all
aspects of the dynamic
driving task, sven whan
enhancad by warning or
interventicn cystema.

1 Driver Assistance
The driving mode-
specific sxecution by

& driver assistance
system of ether
giesring or accelerations
deceleration using.
infarmation about the
driving enviranmant and
with the expectation
that the human driver
perform all remaining
aspacts of the dynamic
driving task.

Qe

2 Partial Av Jitional
The driving mpde— Aum:aﬁma

specific sxecution by The driving mode-

ons or more driver specific parformance by
assistance systems an automated driving

aof both stesring system of all aspects of
or scceleration/ the dynamic driving
deceleration using task with the sxpecistion
information sbout the that the human driver

driving environment and
with the expectation
thatthe human driver
perform all remaining
aspects of the dynamic
driving task.

will respond
appropriately toa
request to intervens.

4 High Automation
The driving mods-
wpecific parformance by
an automated driving
zystem of zll azpecis

of the dynamic driving
tzzk sven if & human
driver doss not respond
appropriataly toa
request o intervens.

35 Full Automation
The full-time
performance by an
sutomated driving
systemn of all aspects
of the dynamic driving
task under all roadway

“and envircnmental

conditicns that can
be managed by a
human driver

1 SAE Intamational, 33014 _201B04 Taxcnomy and Definttions
far Torma Related to Dving Autamatian System far
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2020 10¥ A A

s AHlsE 29 Folth % 690 §e shsE, YNt of

T WE A% FASE ZoE, dwdol 94d AYE LT

AE Au) 2olth

ANEE SATEALTAS FFEok RS A2 AEs)e S
EY gore A

Kineticse} A& —Zrﬂ H2a - A9 9% 1
gA =

Connectivity Precise positioning Perception sensors

The autonomous bus will be The bus will use a Global Positioning Perception sensors will provide 2D and
equipped with vehicle-to-vehicle and System. It will also be fitted with sensors 3D maps of the environment to allow the
vehicle-to-infrastructure connectivity to scan the surroundings and determine bus to avoid obstacles.

1o communicate seamlessly with the vehicle's position in any environment

other autonomous vehicles and i
infrastructure. The bus will also have ‘
Wi-Fi and 4G capabilities. _

Vehicle Specifications

Size 12m (length) x 2.55m (wicith) Body and powertrain Pedestrian and vehicle detection

< : x3m [helght) . The bus will have an Radars and sonars will cover the area within
Carrying capacity | 36 seated, 33 standing, all-aluminium body and chassis. 10m in front of the vehicle and scan the

1 wheelchair {configurable) It has electric motors powered by surroundings before the bus moves off.

Doors Three two choices of batteries. Long-range radars will detect vehicles that
Maximum Up to 60kmh are up to 200m ahead. Cameras will detect
operating speed obstacles and supplement perception maps
Typical range 30-50km with environmental analysis and classification

(such as road signs and traffic lights).

Source: LTA STRAITS TIMES GRAPHICS

71315. ST Kinectice] #A&F3 W2
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A 71N ES 9sl Scania®t EQEFE AlPALE AASa, 1WZE 7

A= FXTT o] 7xHEeE FAAFe] EE Alold 7lolE A5, €
T ZFo] B AAE T AF T AU dE fdries vhHEd o
& DNALE ARt 284 AlHARYS 3 S Aoty ARAY &
Aol A+ Pasir Panjang E]R|2%E Brani Bn]d< 3dlEe West Coast
Highway 10km T%t& H|2E Fd3HA 5, W T g 43
A Adss Adsta F3 85 oiygt & A - A E AE3)st
= AS 5X=2 3 vk wE 2019d oAl 20200z AA &
Aol #-83tal, &3 Pasir PanjangEl v d@-Tuas®d2 ol& 20km F3to
2 g% Aot

How truck platooning works

The driver in the
first container truck /g
leads the three ———= &~

driverless trucks, to

The vehicles can be coupled and decoupled to allow other
road users to cross between the vehicles in the convoy.

Vehicle detection,
anti-collision and
lateral control

technologies are

—

which it is linked via - - - - incorporated for
wireless - safety reasons.
communications.
i AYER RAIAN Expm i
KeﬂlEHRrLlng # EAPRESSWaY During the second phase of the

Pasir Panjang
Terminal Building 1

Terminal

L.abradar J
Nature
Reserve

1916, AeF

HertPark

Resorts World
Sentosa

HarbourFront
station

BRANI TERMINAL AVE

trial, expected to take place
between January 2018 and
December 2019, the trucks will be
tested along a 10km stretch of
west Coast Highway between the
Brani and Pasir Panjang Terminals.

=

foern,  Brani
Vel Terminal

Sources: MOT and P3A
STRAITS TIMES GRAPHICS

NFE AHAIYG o ZE= W7o 7|9 &5/ 1% Katoen NatieZ} 2017
W 99 RE FAEZ 12tE AVIZEAA ANFPS Aol it
xeH o, ALz HREE= 3507 SGD(eF 289 )E A YT AF o]
t}. 1942 RFID 7]¥le] ZA712 =24 E2ux ) 6-8km T3t
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ST GT2 £ A& A2 &8l divls] =% wE A=z}
o tigt FAE fs A FEHo| =¥sial, Ae&FPAFA AUl
gk3o] FaARHAATA F AVle FHE AHE Y3 =
gelst it

6) TIYZAA]. 2016. G7 "It =7 #SIAL"
(http://news.mk.co.kr/newsRead.php?no=672880&year=2016)
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3-1-7. & =9 A&Fd EnlFE

23 AXEPAA KPMGE 2018 1€ ‘Autonomous Vehicles
Readiness Index’ = RIuAME F3) MA 2+ 79 A&FP3 =4
FH =0 ds] B3 Wge FRxAT AA 2000 F7HE g e
2 AASIg o, Hrt Foke IA AH - AW, 7ls - ¥4, daze,
2¥ 2 84§ A EREY AAYY Hrle AREFeR A&

A B ARED ABAY AR Axe FAFE, GRRA U

wl —

A GPRA AR 482 T 5 FrleT don, 1)&

A ARE ATY B85, AVA ARHGE, AT B Ba 5
hviie)

©
Tol 2EHT. A=zt HUtole A A7AF X4 7, 4G FAY
= ] A
° H

4 AxE ARt HrMg 23, 3 «o= UEdE=TE 19, A7t
x27F 29, vl=o] 39= HriEAeH, vt 109, &2 11
A, T=2 1692 FJUHEAT. 199 ved e A7 S84 2,
E2AR 5 T JdZeket AnA FEAA 2 HUHE Bk e
H, AAAYAME F2 H7IE @odr o, A7 asHs HEE,
U= MB]2 Theod R S0l HUIARERE FHo 9l AE&A Hu=
wEAdzet Ao the HriE RoX s dA7E ATk 2919 ATt
2 BAAW, d=z&, 28R 84 FEolA =2 HVIE e
M, 391< =2 ZledAl BokllA AFE 2 = A2 YE
ST}

AA 10912 Brkd eivels ARy, ez FEelA K-City +
=, =S 46 AEE, d3F =2 8 aF dH, 29 AREA 5o
dHoR BrbE Wk, A7)AE sH e HRE 5 ASA A9
S ATHE 58 olfE Ve, avAsEd FE2 vFsn
= W7k s
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2= AP 8 AW Aol, UAA 5 AFY B AF AES
R Esge] FHsga, AHLAAREALWADAS) FHE )
& 4 5 FAR

Eaehs GPS, 7hdle, doldl, golth 2 A53} AN sHE
FRH BAT wgol s S AR AT LS.
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AdletE $3& G4 GPS ElolEE BEI AEE AFYA
NEE WAL 3T OB A4S TET BAAE
2020974 4§34 AFolh.

YAk g3 Agste] dEoz A U gHAE AFA TS 9

&3t S EVFsT AFolA JAEAR S sta, AFA Tl AAE

75 & F JEF ste vlg FF-+F3NASA) 71€S 7|0 R 3t

SAM(Seamless Autonomous Mobility) S 7 &3} 53 o}

64“41710}74“ dlo]A MA, GPSE B3l AFAXE IFoteta, 2= &
H 37} ZiEtE BHAtete] Adet Ad R ASE AA, S5 S

= o
= 3y XY AxHozZ AZHAL 93 H33 A
SOl Z3H ool AESFIAAE NIt ZleAd
2020d n=AgF 9 20307k AT FEsE FEE A
TNE Folth
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3-2-2. ITHA 7R

A% AFHE Goly AAM, A7]9XE defst= GPS AlA

ZHH ALFARNE ABshe] ARz ARFBE 9

o)l T Hyy 71ES 7uto g 2838 " Al =L A~
S AF AFS AAEZAA T2 BA xEWA, S
2 5% ot AEFdE AT ofER ZEAEER ASFPANH
AZE O ZYPEL NI QELAZE AT, 201739 AT
H2EE Al&ste] 2020d7HA] &5 9 IdERoA &3 753
dAAEFRAF S TN Agolth
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3-2-3. AT 7|Hr]|s JA N

B Aodlo] HeE AeFAL RARAEE A A
489 10em AER 24 FES SR, ATA A%
3l ApElof(Xavier) o}7|ElA4 & 2% alHlt]ole] Eeho]H PX

=
Agg #HDFEHE AL FolTh

Avitols FHAFH 5o H  ‘HIIZX1D & AP, 544
Blo| A =3 AALe Ax7 AASE Dy A|2HIFG LA ¢

2 93 B3 FAsE A4 &S AL Folh

FHolol= AEF3 AMAT| 2 ADASE HE=E Jwsle Aulx=s
A3, R =741, AAolgHd 1, Aeqd AZXFAY, SE=A3 £
Al & AYst JoH, e § slEdos =8 HAlygyd 7)dk

=
5G A€ Md ZHFA AL 1 A="HS st 1A, 5 2 9
AMNERe T AT e FIAYE F VeS AT

dfol AEAEH AZEG ], AN, Axdle] BFEE & A
T2 71QoR, 48FY LY I U4 BB w9
29 5 sl AR 1759 el deln, sue, 2g3 A
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3-2-4. A&7 A BLFIY

AgFg e AEe}t MA - AUAE VX 5 A9r]%o] FEFA =,
Elete] g3 AU 2se 96 24, 99 293 Fol
Besith 9A AAE BFECE FArEe B ol ARelel

glo vl Az 9 A4 A4 252 e gdAste] @

A JdA=LS AEAre] AAA-RES FEATIAL, A= 7nkek
A& Holy FE 8l A fHdsd 245 S wEY HIE
A, Aeak dH 27 Y 5 FF Aus Tt s fE AERQAE
st itk BMW, ob¢-H, el 5 5 31 43 dAZE A&
Fd= AT AAAE B AAAHE 7]=He 7H HEREE Rl st
A&zl AUEE FEAIAL, A AAE WEE ASAE =8
Aol 7kt A& dHolE gHE Fst At 2E=E Civil
Mapsell FAFo =AM A&ake] A-ES FEA71AL, A= 7N A&
T4 dHolg SEE FHsa A FEe THLE dAdl, ok,
GM, £t & 42 dAS FPdoz Aeate] AAES &, AR
ZIRE &8 HolE FH, Aea FH 27T Az A se

A&7 AA5Y P, dolE B4 L AorE nEE A A
ALIT, SIW st B Zastan ok ddiAsh 72, deete] A
279 AR T4E 2BEQY SR} A&FATE AT 5
& 9y, dW 4 24 ARFY Azw g

3 I
AgFH WEA AR FESHE AvHolE FAO

EL AERte] Aol M WME JloE AFHe A TH AHl=

ee]

) =ENET, 2018, Ap&5287]
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20173 71% A= A g 255 42, HANAIZE HA 2 41%2]
guk 97 ), MUY 59%%) 169 4zuolth. @A £ FAASE
MAEAd] 1% 395, MEA 163 499 5 F 7% 7A@ow

shob o),

X e A el Hb B A 70 2l B Al
M = 72,007 22,738 49,269
5 & 24,933 11,003 13,930
o 16,737 6,667 10,070
ol A 14,379 5,385 8,994
g = 8,204 3,407 4,797
o 8,726 3,370 5,356
= & 5,778 2,156 3,622
A B 282 124 158
= _— 36,909 10,498 26,411
z # 7,845 3,162 4,683
5 = 6,962 2,560 4,402
5 d 6,646 2,381 4,265
q = 9,008 3,305 5,703
d H 6,946 2,960 3,986
4 = 10,210 3,290 6,920
4 12,974 4,867 8,107
H = 5,390 1,471 3,919
A 253,936 89,344 164,592

%9, A2 GA 0% BHEELER, 2016)
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9919, WAHA FAR BE - AT

(TA &nA 27 A5, A=A A7)
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(24 ) ~—EfA| T AR
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A7He 7 dsase] HeEE YAFes dasta oy, WE
o] Al FUtekY A EEol AIEHA A= AAolt #HA
SAA L 1995 59.29 A 2013 36.89H o2 25% FHASHH o,
As = 19959 20.59 ol A 2013 25.5%Hth = 24% S71ekit. ol
F Y FES "4 1Y A" 23S 19959 65590l A 2015
18o= 37% BFetAIA AAQl A A4S A7 s AL

.

WS

26 5.5
(2rTH) (=D
25
24
4.5
23
4
22
21 3!.5
20.6
20 =
1995 1999 2003 2007 2011 2015
TO™H2] 9N EE 2 FEEE Fol(FELT BAIE)
70
(A}
60
50
40
30
1995 1999 2003 2007 2011 2015

T2 9A 1Y) dY LA (FERLS SAIE ATA)

_56_



TAA TE] - Aol oEHE A= k- AF @t AEE VFEeE
de= AFsta Aed, HA AGAE d5AT FEALGE S48
i, 7w 5, Adas dAsteE 59 WHOoE FAAAA AY
Fas Arksta ok
ole} I & QFAAE FAANA Y FoE AEsta ATk A
L YA 6km FHA BIAQLZTLS 5817¥ow FQ MHMIAF FHF
17,469¢¥ 9] 1/3 Folth. olHd olff To= FAAE 19 7|+
T 55 ASEAE f3 EHF 1243 ol2= AL 22U B
Zha g AAolth oleld AFolA A AAAZE AAAE ZEa A+
ANaw9 A HA ABj 2o Oigh o] &x59 BN 5437 o

2!
2 o2 s =4o] oy dAo|nh

110

80

50
2000 2004 2008 2012 2016

1323, WA AR HE . AR

o

(TAY &BA 7 A5, FdE=A A7)
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22

[F_}E] —— A :"l:'_JL o
20.04 Jl |‘E-— |'I}‘—|—
20 :
___:'I
18 “18.39
16 \_
—— 14.44
14 .3 . 13.57
-ﬁ_\"‘““..__h
12 i~
11
10
2000 2004 2008 2012 2016
1924, WA AR EAA STFHZAD
FAAe] debd TR FAARL H& 5 BW - WS A
Hq1e4 RAlo] we Aulzel AF slete okrlsia T 20179
Aere HA #BE HIYES AHHH A 19 8HHde wd = EBX
A, $AAR, $dad Bd vl 84%E AAsw
2| . ax | 2o | =3 | me | =y | _ N
o | FHE ) e | ez |an | wy | mx | 2o | 71| A
A 7,128 5121 3,616 1,133 376 157 95 1,020 18.646
2 | (382%) | (27.4%) | (19.3%) | (6%) | %) | (0.8%) | (0.5%) | (5.8%) |
¥10. A=A @A JY H3HA A, 2017)
ol|Z <2l BAIFEAAS] 1Wd W HAFo|REL 20143 7= 54%°l &
shm, AukelA A BEARL 20169 7% 554 % ey
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T 20cH | 30CH | 40CH | 50CH | 60-64 | 65-69 | 70014 | A
olgl | 633 | 12,111 63,553 | 135606 | 45353 | 22,622 | 8851 | 288,729
o | ®| 37 | 715 | 3997 | 8759 | 3204 | 1515 | 601 | 18828
f? T |l% 58 | 59 | 63 | 65 7.1 6.7 6.8 | 65
A | E| - 6 14 58 17 9 2 106
1o - 005002 004 | 004 | 004 | 002 | 0.04
olgl | 481 | 9,866 | 56,134 | 134,023 | 50,580 | 25695 | 11,645 | 288,433
o | ™| 47 | 591 | 3452 | 9216 | 3471 | 1,704 | 763 | 19,244
fg T % 98 | 60 | 61 | 69 | 69 | 66 | 66 | 6.7
TR 4 1 40 16 7 5 84
¢ 1% 021 | 0.04 | 0.02 | 003 | 003 | 0.03 | 0.04 | 0.03
olgl | 375 | 7,825 | 50,001 | 132,469 | 53910 | 29,536 | 13,831 | 287,947
s | ™| 23 | 43 | 2795 | 8209 | 3388 | 1885 | 958 | 17,694
fg T % 61 | 56 | 56 | 62 | 63 | 64 | 69 | 6.1
NEE 4 13 36 18 17 0 90
¥ 1% - 005003 003 | 003 | 006 | 001 | 0.03
olgl | 304 | 6067 | 43412 | 126,822 | 58485 | 32769 | 16,177 | 284,036
s | | 23 | 203 | 2360 | 7675 | 3642 | 2,166 | 1077 | 17,245
fi T % 76 | 48 | 55 | 6.1 6.2 6.6 6.7 6.0
A | E| - - 8 37 19 12 7 83
d o - - 1002 | 003 | 003 | 004 | 004 | 0.03
olgl | 281 | 4972 | 37,896 | 119,075 | 64,160 | 36,718 | 18,055 | 281,157
o | ™| 24 | 221 | 1954 | 6913 | 3914 | 2275 | 1210 | 16511
fg T | % 85 | 44 | 52 | 58 6.1 6.2 6.7 5.8
NEE 3 11 31 19 13 7 84
@l - 006 003 003 | 003 | 004 | 004 | 0.03
olgl | 251 | 4079 | 32,536 | 110,311 | 68415 | 39,508 | 20,814 | 276,004
| 7| B % | 20 | 1966 | 7346 | 479 | 2834 | 1488 | 18755
w6l % 139 71 60| 67 | 70 72 | 7.1 6.8
A | 8] - 1 1 37 24 17 5 95
¥l - ]002] 003 003 | 0.04 04 02 | 0.03

0. 0
Z11 94 FEAG AYUE FAAE L ATF@FLATD)
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(8. YA|t+)
50.000
54800 | OFZHA|ZHCH E2Acy
50,000
45,000 |
40.000
35.000 |
30,000 -
25,000 |
20,000

.‘IEIE-‘.I'.-'.1ﬂn1ﬂ"2ﬂ-21m22-23m Hm‘l -2 ."3 -4 -E”E .?-IHNQMIEHH .1.2-13-14.15_
(i)

125, "iAgeE AR AR 24(H Al 2016)

WM M &R W O M O R B D D PN R I E-E - BE TRE I N OB BN

126, AZTHE JR] - MRA"A &F Fol(K =4, 2016)
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Ao 7MY, 7HE 5 A
Aael SR B ofshEm
o M, AR ASAM 5 A

A 7154 3o JFste AF

nF 0204 o] AA o] 43}
s

Atk U BAYAE AR
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Bolx gk
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4-2. W2 A 24

H2ae A AU, A A 5 AN A YT AA A2 T
EHT 20173 7]1F 139F 4H o] FASt JQom, A 2o ¢k 9
nto] EANStT Qtl AsEW = 40-60T) EAFAS] H] Lol o A
o2 eyt
7 B AL AR5 Mg =3 - S50 S
AL B A 364 8,536 34,840
=olEH A 86 4,182 1879
of 2B A 339 908 4573
- ol db . = 3 3 71 4,100 7,094
M
o&A 8 166 1,899
E N o 22
Ab gy RHE HYA x| 3l 34 1} 4,266 449
of - =
A 8 4,432 2348
a7 79 8,532 0442
MY A 868 22 158 50,734
= MM A 1739 - 44,054
glﬂ
e E20fZ 1.407 - 3417
At
of T A 3,146 = 47,471
o XS AE{O|DALA 334 - -

F12. ARAEA; AR d &
(ALFHATE, A 2esAd=ddT3)
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AqE 2013 20144 20154 20164 20174
DA 2,982 3,010 2,761 3,068 3,055
Al 2 A 10,110 10,247 10,308 10,389 9,952
AL A 65,441 65,958 66,516 66,116 68,420

SO EHA 2,398 2,393 2,436 2,444 2,486
OlSHA 7,643 7,904 8,360 8,505 8,565
M A 37,463 40,702 43,990 42,144 39,843
S04 2,056 2,045 2,169 2,069 2,031

A 128,093 132,259 136,540 134,735 134,352

AH LY 2013 20144 20154 2016 20174

20tH 623 640 759 914 1,136

30cH 11,036 10,155 9,612 8,768 8,161

40ty 42,693 42,250 41,030 37,577 35,032

50cH 58,000 60,440 62,366 62,235 61,212

60CH 15,636 18,589 22,451 25,062 27,679

70ty 1,183 1,508 1,820 2,033 2,466

80cH 7 12 12 10 13

A 129,178 133,594 138,050 136,599 135,699

E13. AAAFR LAY 4B, AFUE AY

(REFATE, AW 2 e EAAZTATE)
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of - S
== A aldtol =M g2 =
i 11,322 10,933 226 163
Al 2] - - - -
ME Al LK 1,532,998 1,393,495 119,574 19,929
S0l = - - - -
ots - - - -
e 1,495 1,451 23 21
Al 2] - - - -
T4k Al LH 592,289 538,983 47,383 5,923
SO0l & - - - -
oS - - - _
% 1,452 1,410 26 16
Al 2] - - - _
o+ Al LH 238,227 201,945 33,256 3,026
SOE - - - -
ots - - - -
e 727 705 7 15
Al €] - - - -
ol H Al LK 335,229 288,297 34,864 12,068
s0| = - - - -
ots - - - -
e 2,990 2,900 42 48
Alg] - - - .
&3 Al LY 134,988 119,518 15,051 419
SO0l & - - - -
ot - - - -
% 1,489 1,439 33 17
Al Q| - - - -
oH Al LK 149,337 131,013 17,204 1,120
SO0l & - - - -
oS - - - _
e 325 314 7
Al 2] - - - -
=4 Al LK 92,167 79,540 11,890 737
SOE - - - -
ot2 - - - -
= 517 505 10
NS
% 1,051 1,012 14 25
Al 2| 73,759 68,227 4,647 885
47| ALK 1,524,316 1,368,836 146,334 9,146
SO & 5,743 5,008 666 69
ot - - - -
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o e PR EIRE)
T A ekl s =5
e 1,468 1,417 29 22
Al 2| 15,871 14,379 1,206 286
Z Al 56,042 45,114 10,144 784
SHE 7,633 6,267 1,214 152
o2 - - - -
s 1,152 1,096 39 17
Al2| 10,973 9,327 1,426 220
55 Al 58,644 46,915 8,797 2,932
SO = 8,761 7,447 876 438
oLg - - - -
e 2,379 2,291 64 24
Al 2| 26,095 22,964 2,610 521
sd Al LA 85,638 61,659 19,697 4,282
SO E 12,707 9,657 2,796 254
o2 - - - -
s 2,366 2,275 51 40
Al2| 11,820 10,392 1,139 289
Hs Al 82,032 65,699 14,610 1,723
S E 5,036 3,991 927 118
oS - - - -
e 1,067 1,033 12 22
Al2| 15,718 14,068 1,179 471
e Al 64,514 50,773 12,967 774
SO E 17,851 15,727 2,053 71
oLg - - - -
% 625 592 24 9
Al2| 18,782 14,744 2,874 1,164
a5 Al LK 99,398 71,567 19,880 7,951
S E 9,530 7,052 2,097 381
oLs - - - -
e 1,232 1,174 38 20
Al 2| 41,606 35,032 5,201 1,373
4 Al 198,138 156,925 40,222 991
S E 7,583 6,362 1,062 159
o2 - - - -
% - - - -
Al2| 11,251 9,755 1,418 78
A = Al LA 46,091 37,610 7,854 627
SOE - - - -
o2 - - - -
g 31,657 30,547 637 473
Al 2| 225,875 198,888 21,700 5,287
A Al LY 5,290,048 4,657,889 559,727 72,432
SO & 74,844 61,511 11,691 1,642
oS - - - -
El W2 S5 AH@FN2eEAAZTARE, 2017,
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& o A (u:HE)
I
g A 2 kol F04 =54

By =ly 435,627 384,173 38,519 12,935
=3 327,293 287,645 35,522 4,126
=gt 90,212 79,805 8,461 1,946
=& 3,887 3,136 702 49

A 857,019 754,759 83,204 19,056

15, ke 2 FF AH(E e 2eSAd =T AT, 2017

Sy s | foofnigr |1OHOIST 200N ST OMOIST | socolar |
M 28 17 44 27 19 135
A4 11 9 21 28 6 75
o+ 3 1 20 23 11 58
ol 5 1 17 13 15 51
2 6 16 14 12 4 46
ES| 6 2 18 12 0 38
SN 2 0 9 13 4 28
MZE 2 3 4 9
47| 34 219 139 119 39 550
PSS! 6 56 10 3 1 76
e 26 58 40 49 53 106
=t 19 67 26 27 9 148
ME 13 48 23 16 5 105
Mt 34 62 25 13 3 132
a5 11 103 27 12 1 154
aet 24 73 32 23 8 160
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out 32

A | B35 1” hf 5_%%
g® | ., | BOT | o | %tm® | 7= %2 | #2

221 212 | 202 | 241 217 | 249 168 88

189 184 90 203 197 055 52 82

2013 033 204 270 048 230 241 176 86
220 215 198 067 205 235 172 9

244 245 047 246 036 064 171 84

268 | 320 166 | 249 | 261 297 158 88

027 291 68 233 220 214 155 84

2014 258 333 155 220 251 047 190 %
093 291 044 314 304 303 9% 85

239 307 169 214 213 283 187 %

279 | 298 | 204 | 3% | 253 | 327 182 100

43 269 84 097 038 285 163 86

2015 082 318 076 309 034 330 170 %
290 294 223 361 264 349 190 106

302 309 231 364 o77 346 205 118

302 | 32 187 | 386 | 286 | 345 197 17

291 3% 86 410 269 325 186 105

2016 309 330 245 385 097 323 200 11
301 33 148 408 082 354 189 128

309 307 260 340 097 371 215 127

280 | 311 148 | 347 | 275 | 305 188 115

064 312 30 332 077 306 170 110

2017 o78 306 212 345 053 314 193 12
285 305 147 363 285 306 190 127

e 32 204 346 286 295 200 110
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Figure 1. Driving-related Occupations

Roadway Vehicle Driving Occupations
119 ONET Occupations = 108 SOC occupations

* Drive vehicles to transport individuals or equipment + Operate vehicles or material-moving equipment if

* Travel to work sites to perform * Usea motorvehicle and
installation/repair/maintenance work * More likely to operate closed than open vehicle
* Drive vehicles to transport patrons and
* Drive trucks or truck-mounted equipment or * Importance of operating a vehicie > 3
Drive trucks/other vehicles to/at work sites or * Any other occupation for which
Drive passenger vehicles if * Closed vehicle frequency > 3 and open vehicle
* Usea motor vehicle and frequency < 3 and
* More likely to operate closed than open vehicle * Importance of operating a vehicle> 3 v‘
Motor Vehicle Other On-the-Job Drivers
Lo et 101 SOC occupations, including...
o * Personal Care Aldes * Correctional Officers and Jailers
: Truck Drivers « Security Guards * Plumbers, Pipefitters, and Steamfittars
& mmi - * Police and Sheriff’s Patrol Officers « Firefighters
* M Drbversand * Automotive Service Technicians  + Postal Service Mail Carriers
Chauffeurs * Electricians * HVAC Mechanics
+ Ambulance Drivers * Childcare Workers * Emergency Medical Technicians
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Figure 2. Employment in Driving-related Occupations

Motor Vehice Operators
3.796 million
(2.8%)

Other On-the-lob Drivers
11.666 million
(8.5%)

Millions of Jobs

Note: Percentages are share of total occupational employment.
Source: Bureau of Labor Statistics, Occupational Employment Statistics, 2015.

1932 =4 Y AF 1 8d%

Figure 3. Driving-related Jobs by Industry
[

= M Motor Vehicle Operators
0O Other On-The-Job Drivers

Thousands of Jobs
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Figure 4: Importance Scores: Knowledge

Transportation

Law and Public Safety

Business and

Management

Education and
Training

Communications

Math and Science

Engineering and
Technology

Arts and Humanities

Manufacturing and
Production

Health Services

T4

m .
| 2.6
—— e R
I 242
12l 7
T 254
[ S5
= — 1 718
I s
1 220
— 11

H Motor Vehicle Operators
O Other On The Job Drivers
O All Occupations

o

o 20 Ele]

40

50 &0 70 B0

Source: Author calculations of average importance scores by occupation, using O*NET data on Knowledge
required for each occupation, weighted by employment for each occupation, using Occupational Employment

Statistics, 2015.

o L= PN
TIE34. A #HH AT FAAEY FokE AT 24
Figure 5. Importance Scores: Cross Functional Skills
Complex a4.1
Problem e 514
Solving 491
359.2
Social 49.4
| az.7
38.4
Content _ 47.0
| a7.5
32.3
Systems ] 44.0
[ a1.5
Resource 29.6 B
Management | e
W Motor Vehicle Operators
Technical ey @ Other On The Job Drivers
T17.5 ' 0 All Occupations
o 10 0 30 40 =0 60

#H HF FAAEY BAF BEbs NE5FE A
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Projected Annual Consumer and Societal Benefits from AVs

BE00 Billion U.S. Dollars

$700
$600

§500

ANNUAL CALCULATED CONSUMER
AND SOCIETAL BENEFITS FROM AVS

f400

f3o0

200

$100

§0

2020 2025 2030 2035 2040 2045 2050

Source: David Montgomery, Public and Private Benefits of Autonomous Vehicles, June 2018,

936 ASFAOT AT AR 2nA P ASH A FA

Quantified Benefits of Autonomous Vehicles

Public Benefits by 2050 (annual) 5633 Billion

Congestion Mitigation $71 Billion
Accident Reduction — Economic Impact %118 Billion
Accident Reduction — Quality of Life Improvements $385 Billion
Reduced Oil Consumption $58 Billion
Value of Time $153 Billion
Reduction in Cost of Current Taxi Service 310 Billion
Total Annual Benefits (by 2050) $796 Billion

Source: David Montgomery, Public and Private Benefits of Autonomous Vehicles, June 2018,
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Marginal Contribution to Unemployment Rate

0.15% Contribution to Uremployment Rate

012%
0.09%
PROJECTION RANGE
0.06% S
0.03% &
0.00%
2017 2020 2023 2026 2029 2032 2035 2038 2041 2044 2047 2050

Scurce: Erica Groshen et al., Preparing U5, Workers ond Employers for on Autonamows Vehicle Future, lune 2018,
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AV Benefits and Wage Loss: Broader Context

$800 Bilhon LS. Dollars

$700

AMNUAL BEMEFITS

$600
$500
$400

$300

$200

TOTAL WAGE LOSS - HIGH
/ WAGE LOSS RANGE
$100
TOTAL WAGE LOSS - LOW ANNUAL WAGE LOSS - LOW ANNUAL WAGE LOSS - HIGH
$0 —_— - —

2017 2020 2023 2026 2029 2032 2035 2038 2041 2044 2047 2050

Nets: Data on annual bensfits from Montgomery AV benefits report. Data onwage loss from Groshen employment report, Total Wage Loss is over meodeled pericd (2018 to 20510,
Source: David Montgomery, Public and Private Benefits of Autonomous Vehicles, June 2018, and Erica Groshen et al,, Preparing U.5. Workers and Employers for on Autonomous
Vehide Future, Jure 2018,
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