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T I M E L E S S  S T Y L E

We  are  ente r ing  the  dawn  of  the  Autonomous  Veh ic le  age .  Jus t  as  the  emergence  of  

the  automobi le  shaped  the  deve lopment  of  many  20th  centu ry  c i t i es ,  AVs  wi l l  have  

an  outs i zed  impac t  on  the  growth  of  21s t -centu ry  c i t i es .  Whi le  the  advent  of  the  ca r  

brought  enormous  bene f i t s ,  i t  a l so  c rea ted  a  now  wide ly  acknowledged  se t  of  

cha l lenges :  growing  road  f a ta l i t i es ,  a i r  po l lu t ion ,  ever - i nc reas ing  t r a f f i c ,  and  c i t i es  

domina ted  by  roads  and  park ing .  Th is  new  wave  of  veh ic les  presents  us  wi th  a  

chance  to  se i ze  on  the  ups ides  of  a  new  techno logy  whi le  l ea rn ing  f rom  our  pas t  

mis takes .  

 

F i r s t  among  those  bene f i t s ,  autonomous  veh ic les  present  an  unpara l l e led  

oppor tun i ty  to  improve  the  sa fe ty  of  dr iv ing .  Las t  year  a lone  the re  were  more  than  

37 ,000  road  f a ta l i t i es  i n  the  US ,  and  more  than  1 ,800  i n  Canada .  Over  90%  of  those  

c rashes  were  caused  by  human  er ro r .  Autonomous  dr iv ing  has  the  chance  to  

dramat ica l l y  reduce  those  numbers .  

   

But  j us t  l i ke  t r ad i t iona l  passenger  ca rs ,  AVs  wi l l  not  i nev i tab ly  produce  pos i t i ve  

outcomes .  Everyth ing  wi l l  depend  on  how  technology  i s  deployed .  We  s t rong ly  

be l ieve  tha t  a  pos i t i ve  v i s ion  of  the  fu tu re  requ i res  autonomous  veh ic les  to  be  both  

sha red  and ,  u l t imate ly ,  e lec t r i c .  Only  by  combin ing  these  th ree  t r anspor ta t ion  

revo lu t ions  of  sha r ing ,  automat ion ,  and  e lec t r i f i ca t ion  can  we  max imize  the  soc ie ta l  

bene f i t s  of  new  techno logy .  

   

I f  we  s imp ly  t r ans i t ion  f rom  i nd iv idua l  ca r  ownersh ip  to  i nd iv idua l  autonomous  ca r  

ownersh ip ,  a  huge  oppor tun i ty  wi l l  be  missed .  Today ,  ca rs  s i t  i d le  approx imate ly  

95%  of  the  t ime .  And  dur ing  the  i n f requent  t imes  when  they  are  dr iven ,  they  usua l l y  

on ly  have  one  person  on  board .  Combined ,  tha t  means  tha t  on ly  one  to  two  percent  

of  the i r  potent ia l  capac i ty  i s  be ing  used  on  a  g iven  day .  R ideshar ing  prov ides  a  

mechan ism  to  improve  not  on ly  the  ut i l i za t ion  of  the  overa l l  veh ic le  but  a l so  the  

sea ts  wi th in  i t  ( f rom  1  r ide r  to  potent ia l l y  4+  r ide rs ) .  By  t r ans i t ion ing  f rom  i nd iv idua l  

ca r  ownersh ip  to  autonomous  f l ee t s  tha t  poo l  passengers ,  c i t i es  can  move  f a r  more  

peop le  wi th  f a r  f ewer  ca rs  and  dramat ica l l y  reduce  demand  fo r  park ing  and  other  

pr iva te ly -owned  and  dr iven  veh ic le  i n f ras t ruc tu re .  
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T I M E L E S S  S T Y L E

That  cou ld  have  a  b ig  impac t  on  c i t i es .  With  l e ss  conges t ion ,  peop le  can  spend  l e ss  

t ime  s i t t ing  i n  t r a f f i c  and  product i v i t y  wi l l  go  up ;  wi th  l e ss  park ing ,  c i t i es  can  

rec la im  va luab le  rea l  es ta te  fo r  c iv ic  pr io r i t i es  l i ke  a f fo rdab le  hous ing  or  green  

space .  I nc reas ing  sea t  ut i l i za t ion  a l so  has  the  v i r tuous  c i rc le  e f fec t  of  fu r the r  

br ing ing  down  overa l l  t r anspor ta t ion  cos t ,  which  i nc reases  access  to  underse rved

communi t i es .  

 

I t  i s  a l so  c r i t i ca l  to  note  the  synerg ies  between  i nc reas ing  veh ic le  sha r ing  and  

automat ion  and  i nc reas ing  veh ic le  e lec t r i f i ca t ion .  Veh ic les  powered  by  foss i l  fue l s  

can  cont r ibu te  up  to  75%  of  a  c i ty ’s  l oca l  a i r  po l lu t ion  and  of ten  more  than  50%  of  i t s  

ca rbon  foo tp r in t .  As  c i t i es  f ace  both  s ign i f i can t  popu la t ion  growth  and  an  expec ted  

300%  i nc rease  i n  the  demand  fo r  mobi l i t y ,  t r anspor ta t ion  sys tems  domina ted  by  

combus t ion  power  wi l l  become  untenab le .  New,  c leaner  techno log ies  must  be  bu i l t  

fo r  the  new  era ;  tha t  means  a l l -e lec t r i c  eng ines  to  e l im ina te  t a i lp ipe  emiss ions ,  and  

dr iv ing  grea te r  sha res  of  renewab le  energy  i n to  the  e lec t r i c i t y  gr ids  to  dramat ica l l y  

reduce  to ta l  po l lu t ion .  Th is  wi l l  both  improve  the  day - to -day  qua l i t y  of  l i f e  wi th in  

c i t i es  as  wel l  as  ensure  a  more  sus ta inab le  approach  to  t r anspor ta t ion  on  a  globa l  

sca le .  

 

The  th ree  separa te  techno log ies  of  sha red  mobi l i t y ,  automat ion ,  and  e lec t r i f i ca t ion  

are  mutua l l y  re in fo rc ing .  Autonomy  wi l l  both  reduce  d i rec t  cos ts  as  wel l  as  i nc rease  

ut i l i za t ion  by  enab l ing  veh ic les  to  be  opera t ing  cont inuous ly .  The  h igher  the  

ut i l i za t ion  r a te ,  the  more  i t  makes  economic  sense  to  sw i tch  to  h igh -e f f i c iency  

e lec t r i c  techno log ies  r a the r  than  s t i ck  wi th  combus t ion  eng ines  and  foss i l  fue l s .  The  

l ower  the  opera t ing  cos t  of  r ides ,  the  h igher  the  demand  fo r  r ides  which  enab les  

more  poo l ing  of  passengers .  The  success fu l  convergence  of  these  th ree  i nnova t ions  

i s  v i ta l  to  the  fu tu re  of  AVs ,  and  dep loy ing  AVs  thought fu l l y  i s  v i ta l  to  the  fu tu re  of  

c i t i es .  

 

We  must  a l so  recogn ise  the  poss ib le  impac ts  on  j obs  and  the  work fo rce .  I nnova t ions  

th rough  h is to ry  have  of ten  d isp laced  workers ,  but  a l so  r a i sed  product i v i t y  and  

c rea ted  new  j obs ,  reshap ing  the  l abor  marke t .  We  cannot  pred ic t  exac t l y  what  the  

fu tu re  wi l l  ho ld ,  and  we  shou ld  not  make  presumpt ions  about  the  potent ia l  impac ts .  

For  Uber ’s  par t ,  we  be l ieve  tha t  i n  the  fu tu re  we  wi l l  have  more  dr ive rs  us ing  our  

apps ,  not  f ewer  -  and  demand  fo r  r ideshar ing  wi l l  cont inue  to  grow  as  peop le  g ive  

up  the i r  persona l  ca rs .  We  shou ld  t ake  these  ques t ions  se r ious ly ,  and  are  commi t ted  

to  p lay ing  a  ro le  i n  the  po l i cy  debates .   
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T I M E L E S S  S T Y L E

Autonomous  Veh ic les  and  the  Futu re  o f  Work  i n  Canada  i s  the  f i r s t  s tudy  tha t  not  

on ly  eva lua tes  the  bene f i t  of  autonomous  veh ic les  and  the i r  road  to  imp lementa t ion ,  

but  a l so  exp lo res  the  re la t ionsh ip  between  th i s  c ruc ia l  techno logy  and  the  Canad ian  

l abour  marke t .  Through  co l l abora t ion  and  i n te rac t ion  wi th  i ndus t ry ,  po l i cymakers ,  

automot ive  l eaders ,  as  wel l  as  academia ,  the  repor t  showcases  both  the  cha l lenges  

and  the  immense  oppor tun i t i es  tha t  the  Canad ian  l abour  marke t  can  expec t ,  as  a  

resu l t  of  AVs .  

AUTONOMOUS  VEH ICLES  AND  THE  FUTURE  OF  WORK  IN  CANADA      
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T I M E L E S S  S T Y L E

Techno log ica l  advancements  have  been  chang ing  and  res t ruc tu r ing  l i ves  

th roughout  the  course  of  human  h is to ry .  From  the  dawn  of  the  I ndus t r i a l  Revo lu t ion ,  

techno logy  has  been  impac t ing ,  shap ing  and  reca l ib ra t ing  va r ious  aspec ts  of  our  

l i ves  and  our  soc ie t i es ,  whi le  mak ing  us  more  resource fu l ,  i n fo rmed ,  and  more  

res i l i en t  i n  the  process .  Whi le  j us t  one  example  of  th i s  change ,  autonomous  veh ic les  

(AVs )  use  techno log ica l  i nnova t ions  i nc lud ing  L IDAR ,  5G  and  ar t i f i c i a l  i n te l l igence  

to  re invent  the  way  we  th ink  of  mobi l i t y  and  dr iv ing .  Possess ing  the  capac i ty  to  

s tee r  economic  growth  around  the  wor ld ,  AVs  are  es t imated  to  be  the  dr iv ing  fo rce  

beh ind  the  demand  fo r  more  than  34 ,000  h igh -qua l i t y  j obs  over  the  nex t  f i ve  years  

i n  Canada .  Need less  to  say ,  autonomous  veh ic les  are  pr imed  to  be  one  of  the  most  

ant ic ipa ted  i nnova t ions  of  our  t ime .  

 

Th is  repor t  prov ides  a  synops i s  of  the  impend ing  impac ts  tha t  autonomous  road -  

based  passenger  veh ic les  wi l l  have  on  Canada ’s  economy  and  the  j ob  marke t .  The  

repor t  i s  the  resu l t  of  a  combina t ion  of  the  most  recent  secondary  data ,  cover ing  

top ics  l i ke  i n -demand  occupat ions ,  employment  r a tes ,  wages  and  others ;  

compl imented  wi th  a  tho rough  l i t e ra tu re  rev iew  of  the  most  recent  and  re levant  

s tud ies ;  as  wel l  as  pr imary  ana lys i s  gathered  th rough  i n te rv iews  and  adv i so ry  

groups  wi th  l eaders  and  exper t s  i n  the  f i e ld .  Th is  i n -depth  ana lys i s  of  va r ious  data  i s  

necessa ry  to  bu i ld  an  accura te  p ic tu re  of  th i s  env i ronment  and  i t s  contex t  fo r  

Canada .  That  sa id ,  autonomous  techno logy  i s  a  r ap id ly  evo lv ing  l andscape ,  wi th  

new  deve lopments  tha t  t ake  p lace  everyday .  The  f as t  r a te  of  change  i nhe ren t  to  th i s  

f i e ld  i nev i tab ly  resu l t s  i n  the  need  fo r  more  resea rch ,  i nc lud ing  a  t ime -based  

ana lys i s  captu r ing  the  va r ious  evo lv ing  t rends  and  potent ia l  ga ins  tha t  th i s  

l andscape  can  of fe r  the  Canad ian  economy .  Of  course ,  whi le  th i s  techno logy  wi l l  be  

key  i n  usher ing  i n  the  growth  of  h igh -qua l i t y  j obs  across  the  Canad ian  l abour  

marke t ,  as  wi th  any  techno log ica l  change ,  d isp lacement  of  other  occupat ions  

rema ins  a  va l id  concern .  Po l i cy  measures  to  address  t r ans i t iona l  work fo rce  

s t ra teg ies  f rom  l ow  to  h igh  growth  occupat ions ,  as  wel l  as  enab l ing  an  i nc lus ive  

approach  to  l eve rag ing  a l l  human  cap i ta l  i n  Canada  i nc lud ing  under represented  

groups  wi l l  be  key  go ing  fo rward .  

 

Though  autonomous  veh ic les  are  s t i l l  i n  the i r  ear l y  s tages ,  the i r  t r ack  record  i s  

impress ive .  Showing  the  poss ib i l i t y  of  more  than  ha lv ing  the  occur rence  of  seve re  

acc idents  on  the  road  today ,  autonomous  veh ic les  are  gear ing  up  to  of fe r  super io r  

sa fe ty  f ea tu res  across  our  c i t i es  and  communi t i es ,  whi le  s imu l taneous ly  suppor t ing  

the  growth  of  green  energy ,  connect i v i t y  and  i nc lus iv i t y .   
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T I M E L E S S  S T Y L E

With  near l y  2 ,000  Canad ians  cur ren t l y  i nvo lved  i n  f a ta l  acc idents  each  year ,  globa l  

emiss ion  l eve l s  tha t  are  f a i l i ng  to  drop  f as t  enough ,  and  the  cha l lenges  tha t  many  

exper ience  wi th  mobi l i t y  and  access ,  the  f i r s t  fu l l y  autonomous  veh ic les  –  tha t  i s ,  

requ i r ing  no  human  i n te rac t ion  –  are  expec ted  to  h i t  our  s t ree ts  by  2022 .  

 

Prov id ing  improved  access  to  mobi l i t y ,  AVs  of fe r  bo ls te red  oppor tun i t i es  fo r  

i nc lus iv i t y  and  economic  par t i c ipa t ion .  With  bet te r  access  to  economic  cent res  and  

h igh -growth  areas ,  under represented  groups  i n  Canada ,  i nc lud ing  persons  wi th  

d isab i l i t i es ,  i nd iv idua l s  l i v ing  i n  ru ra l  or  remote  areas  –  such  as  I nd igenous  peop les  

of ten  res id ing  the re  –  wi l l  see  an  i nc reased  ab i l i t y  to  par t i c ipa te .  With  th i s  

i nc lus ion ,  autonomous  veh ic les  not  on ly  of fe r  a  much -needed  se rv ice ,  but  they  

e f fec t i ve ly  grow  to ta l  employment  i n  the  Canad ian  economy .  Suppor t ing  the  growth  

of  the  Canad ian  l abour  fo rce ,  th rough  sk i l l  deve lopment  programs ,  i nc reased  

co l l abora t ion  between  i ndus t ry  and  academia ,  and  other  su i tab le  po l i cy  so lu t ions ,  

i nc reases  our  potent ia l  as  a  nat ion  to  l eve rage  the  oppor tun i t i es  of  th i s  i nnova t i ve  

deve lopment  and  shape  a  work fo rce  tha t  i s  ab le  to  f l ou r i sh  under  d is rupt ions  tha t  

emerge  a t  the  i n te r sec t ion  wi th  th i s  very  techno logy .  

 

One  of  these  i n te r sec t ions  are  wi th  smar t  c i t i es  and  communi t i es .  Smar t  c i ty  and  

communi ty  growth  exempl i f y  the  not ion  of  us ing  techno logy  to  improve  soc ia l ,  

economic  and  communi ty  outcomes ;  and  many  would  argue  tha t  autonomous  

veh ic les  wi l l  on ly  be  ab le  to  func t ion  a t  fu l l  capac i ty  wi th in  a  “smar t ”  env i ronment .  

Under  th i s  env i ronment ,  the  concepts  of  mobi l i t y ,  connect i v i t y  and  new  concepts  of  

urban  des ign  br ing  out  the  bes t  i n  one  other :  smar t  c i t i es  and  communi t i es  wi l l  

dr ive  autonomous  veh ic le  capac i ty ;  and  th rough  smar t  mobi l i t y ,  autonomous  

veh ic les  wi l l  se rve  as  an  essent ia l  component  of  our  fu tu re  urban  and  ru ra l  areas .   

   

I t  i s  es t imated  tha t  by  2035 ,  the  globa l  marke t  fo r  autonomous  veh ic les  wi l l  reach  

$77B .  I n  Canada ,  recent  deve lopments  pa in t  a  promis ing  p ic tu re  of  our  nat iona l  

potent ia l  fo r  progress  i n  th i s  f i e ld ,  and  our  ab i l i t y  to  ca rve  our  sha re  of  th i s  marke t .  

I n  ear l y  2016 ,  GM  commi t ted  to  h i r ing  a  new  batch  of  eng ineers  to  work  on  

autonomous  veh ic les  i n  Onta r io .  Th is  announcement  was  echoed  by  s im i la r  

commi tments  f rom  po l i cymakers ,  i nc lud ing  the  Onta r io  government ,  as  wel l  as  other  

i ndus t ry  l eaders  l i ke  QNX  and  Ford  –  a l l  p ledg ing  to  suppor t  acce le ra ted  resea rch  i n  

the  f i e ld .  Stead i l y  growing ,  Canada  saw  i t s  f i r s t  autonomous  veh ic le  tes t ing  out  the  

s t ree ts  of  Ot tawa  i n  October  2017 .   
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With  deve lopments  l i ke  these ,  the  growing  demand  fo r  workers  i n  Canada ’s  

connected  and  autonomous  veh ic le  (CAV )  i ndus t r i es  shou ld  be  no  su rp r i se  –  and  

these  changes  are  happen ing  qu ick ly .  At  213 ,300  workers  i n  2016 ,  Canada ’s  CAV  

i ndus t r i es  are  se t  to  see  a  r i se  i n  employment  tha t  wi l l  to ta l  248 ,000  workers  by  

2021 .  Th is  rep resents  a  growth  of  34 ,700  and  a  compound  annua l  growth  r a te  

(CAGR )  of  more  than  3% .  That  i s  more  than  doub le  the  average  growth  seen  across  

the  ent i re  Canad ian  economy .  The  r ange  of  AV  app l i ca t ions  and  the i r  impac ts  on  the  

economy  and  soc ie ty  are  f a r  reach ing ,  and  cap i ta l i z ing  on  the  potent ia l  

oppor tun i t i es  of fe red  by  th i s  r ap id ly  evo lv ing  techno log ica l  l andscape  wi l l  be  

p ivo ta l  fo r  Canada  i n  the  coming  years .  
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Af fec t ing  near l y  a l l  components  of  da i l y  l i f e ,  techno logy  i s  sh i f t ing  the  way  we  work  

and  u l t imate ly ,  how  we  l i ve .  As  a  resu l t ,  techno log ica l  advancements  and  

d ig i t i za t ion  are  qu ick ly  t ak ing  roo t  i n  a  va r ie ty  of  i ndus t r i es ,  and  are  i nc reas ing ly  

becoming  the  l i f eb lood  of  many  top - r ank ing  economies  around  the  wor ld .  I n  Canada  

a lone ,  the  ICT  sec to r  [1 ]  has  accounted  fo r  a  5 .2%  growth  i n  GDP  s ince  2007  [2 ] ,  

cu lmina t ing  i n  a  to ta l  of  va lue  of  $72 .3  b i l l i on  –  4 .3%  of  the  nat iona l  GDP  –  i n  2016  

[3 ] .  

 

Work ing  to  improve  e f f i c iency ,  c rea te  new  so lu t ions  fo r  soc ie ta l  prob lems ,  and  

expand  the  power  of  product  e f fec t i veness ,  techno log ica l  advancements  are  a  

pr inc ipa l  source  of  product i v i t y  and  economic  growth  [4 ] .  Th is  connect ion  i s  qu ick ly  

becoming  an  uncontes ted  rea l i t y ,  wi th  product i v i t y  l eve l s  and  the  revenue  

genera t ion  of  a  company ,  or  even  nat ion ,  i nc reas ing ly  t i ed  to  techno log ica l  

adopt ion .  Compar ing  growth  i n  the  ear l y  days  of  the  I n te rne t ,  one  s tudy  found  tha t  

the  main  cont r ibu t ing  f ac to r  to  the  US ’  acce le ra ted  product i v i t y  i nc rease  dur ing  

1995 -2006  was  the i r  he ightened  ab i l i t y  to  imp lement  and  ut i l i ze  i nnova t i ve  

techno log ies  and  grow  the i r  knowledge  economy  [5 ] .  Compare  th i s  to  the  EU ,  which  

saw  a  dec l ine  i n  product i v i t y  dur ing  the  same  per iod ,  l a rge ly  due  to  the i r  s low  

ent rance  i n to  th i s  rea lm .  More  than  10  years  l a te r ,  the  same  cons ide ra t ions  not  on ly

s t i l l  app ly ,  but  are  even  more  per t inent .  Today ,  the  ab i l i t y  of  compan ies  to  

e f fec t i ve ly  l eve rage  i nnova t i ve  techno log ies  i s  a  corners tone  requ i rement  of  the i r  

deve lopment ,  the i r  ab i l i t y  to  genera te  h igh -qua l i t y  j obs ,  and  the i r  overa l l  economic  

success .  

 

Autonomous  veh ic les  [6 ]  are  a  key  example  of  a  qu ick ly  deve lop ing  techno log ica l  

i nnova t ion ,  wi th  the  ab i l i t y  to  c rea te  pro found  impac ts  on  economic  deve lopment ,  

l abour  marke t  needs  and  product i v i t y ,  a l i ke .  Autonomous  veh ic les  (AVs )  and  the i r  

ro le  i n  our  communi t i es  are  qu ick ly  a l te r ing  consumer  percept ions ,  and  reshap ing  

pub l i c  po l i cy  cons ide ra t ions  and  dec i s ions .  With  reach  r ang ing  f rom  top ics  l i ke  j ob  

c rea t ion ,  sk i l l  deve lopment  and  t r a in ing  i n i t i a t i ves ,  to  c i ty  i n f ras t ruc tu re  demand ,  

cybersecur i t y ,  and  even  fu tu re  l eg i s la t i ve  changes ,  AVs  are  revamping ,  reshap ing  

and  redes ign ing  soc ie ta l  needs .  

 

Ut i l i z ing  a  va r ie ty  of  techno log ica l  advancements  i nc lud ing  ar t i f i c i a l  i n te l l igence  

(AI ) ,  5G,  te lemat ics  and  more ,  autonomous  veh ic les  are  undoubted ly  one  of  the  most  

ant ic ipa ted  i nnova t ions  of  our  t ime .

A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  
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The evolution of AVs, along with their impact on our increasingly connected societies will 

inevitably demand the creation of new business models and strategies. In some cases, these new 

models will conflict with the business-as-usual approaches of traditional economies, including the 

growing economic output resultant of the commoditization of data. Canada’s ability to both 

compete in the growing market for AVs, while leveraging the corresponding cross-sector growth 

associated with them is crucial. Doing so means focusing on our ability to understand, embrace 

and value the benefits and opportunities that AVs offer to our economy, to our communities, and 

ultimately, to our lives. 

 

Divided into four sections, this paper will underline some of the key considerations relating to the 

advent of autonomous vehicles and their implementation in Canada and around the world. Based 

on a deep analysis of AV technology, its impacts, and its job-creating potential, this paper will offer 

relevant insight related to: industry needs, infrastructure considerations, consumer perception, 

changing skill requirements, future labour demand, and more. The report will be comprised of the 

following sections: 

 

Section One – Autonomous Vehicles: A Market Overview: This section will showcase the 

progression of AVs, from initial development to their future prospects. Touching on the 

technological composition of AVs – such as AI, 5G, and other relevant components – this section 

will analyze the broader implications of AVs on everyday life. These include key issues like 

cybersecurity and data protection, safety, consumer perception, insurance and regulation. 

 

Section Two – Smart Cities: Using Technology to Generate Societal Solutions: This section will 

analyze the role and capacity of autonomous vehicles in the development and evolution of smart 

cities. This includes: the technological considerations of smart cities, infrastructure changes and 

key infrastructural needs for AVs within smart cities, as well as an analysis of in-demand 

occupations. This occupational analysis will include a list of current-day occupations that will 

become more prevalent with smart city growth, as well as a conceptual analysis of new

occupations – ones that do not exist today –  that may emerge as a result of smart cities.  
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Sect ion  Three  –  Autonomous  Vehic les :  A  Canadian  Market  Analys is :  Th is  sec t ion  

wi l l  focus  on  dent i f y ing  and  under l in ing  i n -demand  ro les ,  ro les  tha t  wi l l  requ i re  

upsk i l l i ng ,  ro les  re levant  to  the  c rea t ion  of  smar t  c i t i es ,  and  ro les  tha t  wi l l  

eventua l l y  be  phased  out .  Th is  sec t ion  wi l l  prov ide  i ns igh ts  on  l abour  fo rce  

compos i t ion ,  wages ,  employment  growth  and  spec i f i c  sk i l l  needs  based  on  a  

fo recas t  of  Leve l  2 -5  automat ion  of  AVs  and  an  assessment  of  “ r i sk ”  assoc ia ted  wi th  

each  occupat ion .  

 

Sect ion  Four  –  Recommendat ions :  Ut i l i z ing  i ns igh ts  ga ined  i n  Sect ions  One  

th rough  Three ,  th i s  sec t ion  wi l l  focus  on  a  ca l l  to  ac t ion ,  prov id ing  

recommendat ions  fo r  po l i cymakers  and  i ndus t ry  i n  Canada  based  on  i den t i f i ed  gaps  

i n  AV  deve lopment  and  dep loyment .  I f  imp lemented ,  these  recommendat ions  wi l l  

ass i s t  wi th  the  growth  of  AV  techno logy  i n  Canada ,  whi le  s imu l taneous ly  he lp ing  to  

ensure  tha t  Canada  rema ins  compet i t i ve  i n  th i s  ever -growing  and  expand ing  marke t .   
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Shaped  by  a  conserva t i ve  bus iness  c l imate  when  i t  comes  to  r i sk - t ak ing  and  

i nves tment  [7 ] ,  h is to r i ca l l y ,  i nnova t ion  –  i nc lud ing  the  rea lm  of  autonomous  veh ic les  

–  i s  an  area  where  Canada  has  moved  a t  an  arguab ly  s lower  pace  than  some  of  i t s  

i n te rna t iona l  counte rpa r t s .  However ,  recent  deve lopments ,  i nc lud ing  the  f edera l  

government ’s  commi tment  to  the  growth  of  the  d ig i ta l  economy ,  have  s igna led  a  

tu rn  of  events  i n  th i s  space .  With  a  c lea r  emphas i s  on  fo rg ing  the  pathway  fo r  an  

i nnova t i ve  fu tu re  i n  Canada ,  these  changes  began  to  t ake  shape  i n  2016 .  Here ,  the  

Federa l  Budget  approved  the  d isbursement  of  $7 .3  mi l l ion  over  two  years  to  suppor t  

the  deve lopment  of  a  regu la to ry  f r amework  tha t  i s  t asked  wi th  moni to r ing  emerg ing  

t r anspor ta t ion  techno log ies ,  i nc lud ing  autonomous  veh ic les .  Th is  year ,  the  2017  

Federa l  Budget  fu r the r  recogn ized  the  impor tance  of  i nnova t ion  i n  ensur ing  

Canada ’s  fu tu re  economic  growth ,  and  l aunched  the  Nat iona l  I nnova t ion  Agenda .  

Th is  Agenda  was  marked  by  seve ra l  fo rward - l ook ing  i n i t i a t i ves ,  i nc lud ing  an  

i nves tment  of  $950  mi l l ion  over  f i ve  years  towards  i nnova t ion  “superc lus te r s ”  –  the  

te rm  re fe r r ing  to  areas  wi th in  c i t i es  or  communi t i es  tha t  d isp lay  both  a  h igh  

concent ra t ion  of  academic  s t rength  and  bus iness  growth .  Of  fu r the r  par t i cu la r  

re levance  to  autonomous  veh ic les ,  the  2017  Budget  a l so  commi t ted  $76 .7  mi l l ion  

towards  the  modern i za t ion  of  Canada ’s  t r anspor ta t ion  sys tem,  wi th  a  por t ion  of  th i s  

i nves tment  used  to  fund  the  deve lopment  of  “ regu la t ions  fo r  the  sa fe  adopt ion  of  

connected  and  autonomous  veh ic les ”  [8 ] .  

 

These  and  other  notab le  i nves tments  rep resent  impor tan t  f i r s t  s teps  tha t  can  he lp  

shape  Canada  i n to  a  wor ld -c lass  i nnova t ion  hub ,  of fe r ing  h igh -qua l i t y  and  

sus ta inab le  employment  prospec ts  fo r  Canad ians  across  a l l  i ndus t r i es .   Whi le  some  

work  wi l l  s t i l l  be  needed  i n  order  to  put  Canada  on  the  map  as  an  i nnova t ion  l eader ,  

i nves tments  such  as  these  po in t  to  a  fu tu re  where  we  wi l l  be  bet te r  equ ipped  to  

embrace  techno log ica l  advancements ,  dr ive  i nnova t ion ,  and  fu l l y  l eve rage  the  

evo lv ing  bene f i t s  of  the  growing  d ig i ta l  economy .

A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  
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What are Autonomous Vehicles?

With  recent  deve lopments  f rom  autonomous  veh ic le  l eaders  l i ke  Tes la  and  Google ,  

as  wel l  as  the  progress  made  by  other  es tab l i shed  manufac tu re rs ,  some  would  argue  

tha t  the  u l t imate  v i s ion  of  a  veh ic le  tha t  can  opera te  i ndependent l y  of  human  

superv i s ion ,  i s  becoming  an  i nc reas ing ly  p laus ib le  rea l i t y .
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However ,  the  capac i ty  of  comple te  autonomy  among  most  veh ic les  on  the  road  today  

i s  s t i l l  f a r  removed  f rom  th i s  scenar io .  Whi le  many  modern  veh ic les  possess  some  

l eve l  of  connect i v i t y ,  by  and  l a rge ,  they  s t i l l  requ i re  human  cont ro l  and  superv i s ion .  

Autonomous  veh ic les  opera te  based  on  a  va r ied  r ange  of  capab i l i t y ;  s ta r t ing  a t  Leve l  

One ,  where  a  s ing le  func t ion  i s  automated  [9 ] ,  to  Leve l  F ive ,  where  a l l  func t ions  are  

automated .  I t  i s  on ly  under  Leve l  F ive  tha t  a  veh ic le  i s  fu l l y  autonomous ,  ab le  to  

opera te  i t se l f  and  conduct  a l l  necessa ry  dr iv ing  func t ions  wi thout  any  human  

ass i s tance .  

 

With  many  modern  veh ic les  l and ing  somewhere  between  Leve l s  One  and  Three ,  most  

have  come  to  possess  seve ra l  h igh - tech  f ea tu res ,  i nc lud ing  i n -ca r  I n te rne t  access .  

Us ing  the  I n te rne t  to  prov ide  enhanced  sa fe ty  f ea tu res  and  ente r ta inment  opt ions ,  

today ’s  d ig i ta l l y -equ ipped  ca rs  are  re fe r red  to  as  “connected  veh ic les ” .  These  

veh ic les  i nc lude  f ea tu res  l i ke  4G,  as  wel l  as  improved  sa fe ty  mechan isms  l i ke  c rash  

detec t ion  sensors .  Take  fo r  i ns tance  the  2015  K ia  Sedona ,  wi th  a  t runk  tha t  can  

detec t  the  owner ’s  hands  and  open  automat ica l l y .  S imi la r l y ,  the  2017  Ford  Fus ion ,  

Toyota  Pr ius  and  L inco ln  MKZ,  are  a l l  equ ipped  wi th  l ane  cente r ing  f ea tu res ,  us ing  

onboard  cameras  and  the  brakes  to  main ta in  the  veh ic le ’s  pos i t ion  i n  the  cente r  of  

the  l ane .  Luxury  auto  manufac tu re rs  l i ke  BMW  and  Mercedes -Benz  have  a l so  

equ ipped  the i r  veh ic les  wi th  sensors ,  a long  wi th  sys tems  tha t  l ea rn  a  dr ive r ’s  dr iv ing  

s ty le  and  a le r t  h im  or  her  i n  the  event  tha t  reck less  or  unusua l  dr iv ing  i s  detec ted .  

Whi le  these  f ea tu res  may  have  been  cons ide red  revo lu t iona ry  on ly  recent l y ,  fo r  most  

veh ic le  manufac tu re rs ,  the  l eve l  of  autonomous  techno logy  cur ren t l y  a l lows  them  to  

opera te  i n  the  “connected ”  rea lm ;  r a the r  than  i n  a  space  where  the  ro le  of  the  human

dr ive r  can  be  e l im ina ted  comple te ly .   

 

 

 

Desp i te  recent  i nnova t ions  i n  the  rea lm  of  connected  and  autonomous  veh ic les ,  th i s  

not ion  of  a  veh ic le  opera t ing  autonomous ly  i s  not  a  new  concept .  I n  f ac t ,  the  i dea  

began  to  ga in  ground  as  ear l y  as  the  Second  Wor ld  War ,  wi th  the  i nvent ion  of  Teeto r  

Cru i se  Cont ro l .  Deve loped  i n  1945  and  commerc ia l i zed  i n  1958 ,  Teeto r  Cru i se  

Cont ro l  was  the  f i r s t  p la t fo rm  fo r  autonomous  dr iv ing ,  where in  a  mechan ica l  th ro t t l e  

a l lowed  the  dr ive r  to  automat ica l l y  se t  the  veh ic le ’s  speed  [10 ] .  Th is  i nvent ion  was  

not  on ly  the  f i r s t  of  i t s  k ind ,  but  the  f i r s t  to  change  the  way  tha t  the  dr iv ing  

exper ience  was  perce ived .  
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Another  s ign i f i can t  i nnova t ion  i n  the  space  of  autonomous  techno logy  i s  the  

Stan fo rd  Car t .  Deve loped  i n  1961 ,  th i s  ca r t  was  the  f i r s t  rove r  to  l and  on  the  moon .  

Equ ipped  wi th  cameras  and  a  program  tha t  a l lowed  i t  to  autonomous ly  fo l low  a  so l id  

whi te  l i ne  on  the  ground  [11 ] ,  the  Stan fo rd  Car t  rep resented  the  f i r s t  d iscovery  tha t  

took  the  i dea  of  remote ly  cont ro l l ing  a  veh ic le ,  and  c rea ted  a  dev ice  tha t  was  ab le  to  

do  so  f rom  the  f a r thes t  d is tance  poss ib le  a t  the  t ime .  Given  the  ear l y  natu re  of  th i s  

techno logy ,  some  notab le  cha l lenges  s t i l l  ex i s ted ,  of  course ;  the  most  prominent  

be ing  the  de lay  between  the  command  cent re  send ing  out  the  s igna l ,  and  the  ca r t  

i n te rcept ing  and  i n te rp re t ing  i t .  However ,  s i tua ted  dur ing  a  t ime  of  vehement  

compet i t ion  between  the  Uni ted  Sta tes  and  the  USSR  dur ing  the  Cold  War ,  the

S tan fo rd  Car t  was  a  ground -break ing  d iscovery  i n  space  techno logy ,  autonomous  

veh ic le  techno logy ,  and  ac ted  as  a  pr ime  example  of  the  k ind  of  i nnova t ion  tha t  can  

be  genera ted  dur ing  press ing  po l i t i ca l ,  economic  and  cu l tu ra l  c i rcumstances .  

 

Other  i nnova t ions  a l so  proved  c r i t i ca l  towards  the  shap ing  or  our  cur ren t -day  

unders tand ing  of  autonomous  veh ic le  techno logy .  Some  key  deve lopments  i nc lude :  

the  1977  Tsukuba  Mechan ica l  Eng ineer ing  sys tem,  ab le  to  autonomous ly  recogn ize  

s t ree t  mark ings  whi le  t r ave l ing  a t  20  mph  [12 ] ;  the  1987  VaMoRs ,  a l low ing  veh ic les  

to  autonomous ly  detec t  ob jec ts  on  the  road  tha t  were  i n  f ron t  of  or  beh ind  the  

veh ic le  [13 ] ;  the  Genera l  Atomics  MQ -1  Preda to r ,  the  f i r s t  mass -eng ineered  

autonomous  drone  [14 ] ;  and  the  150 -mi le  roadway  fo r  autonomous  ca rs ,  deve loped  

i n  the  US  as  a  resu l t  of  the  DARPA  Robot ic  Cha l lenges  i n  2004 -2013  [15 ] .  Al l  of  these  

i nnova t ions  he lped  to  cont r ibu te  towards  the  deve lopment  of  connected  

techno logy ,  and  eventua l l y  paved  the  way  fo r  cur ren t -day  autonomous  veh ic les  l i ke  

Google ’s  Waymo  and  Tes la ’s  Autop i lo t .  As  AVs  become  more  deve loped ,  func t iona l  

and  respons ive ,  governments  around  the  wor ld  are  beg inn ing  to  t ake  not ice .  To  

date ,  33  US  s ta tes  have  i n t roduced  l eg i s la t ion  rega rd ing  autonomous  veh ic les ,  and  

as  showcased  under  Budget  2017 ,  Canada  i s  beg inn ing  to  shape  the  groundwork  of  

th i s  l eg i s la t i ve  foundat ion  as  wel l .  

 

 

 

Whi le  the  fu tu re  of  autonomous  veh ic les  depends  on  seve ra l  f ac to rs ,  r ang ing  f rom  

techno log ica l  deve lopment ,  regu la t ion ,  government  suppor t  and  soc ia l  acceptance  

[16 ] ,  u l t imate ly ,  the i r  success  i s  grounded  i n  the i r  ab i l i t y  to  prov ide  v iab le ,  sa fe ,  and  

conven ien t  economica l  a l te rna t i ves  [17 ] .  The  fo l low ing  wi l l  showcase  the  key  

techno log ies  a t  work  beh ind  autonomous  veh ic les .  
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Autonomous  veh ic les  l ea rn  f rom  the i r  env i ronments  by  e f fec t i ve ly  c rea t ing  3D  maps  

of  the i r  su r round ings .  These  maps  a l low  AVs  to  ga in  a  fu l l  p ic tu re  of  the i r  

whereabouts  i n  rea l - t ime  –  a  key  f ea tu re  tha t  he lps  them  make  “bet te r  dec i s ions  than  

a  human  dr ive r  ever  cou ld ”  [18 ] .  Prec i se  3D  images  are  captu red  us ing  a  combina t ion  

of  r ada r  and  L IDAR  –  L ight  Detec t ion  and  Rang ing  techno logy  –  the  l a t te r  of  which  

pu l l s  l i gh t  f rom  a  l a se r  to  measure  r anges  and  d is tances  [19 ] .  Once  these  images  are  

captu red ,  i t  i s  up  to  the  compute r  sys tem  to  accura te ly  i n te rp re t  the  mean ing  beh ind  

them  and  compute  the  va lue  of  the  i n fo rmat ion  i t  has  gathered .  Th is  i s  where  

ar t i f i c i a l  i n te l l igence  (AI )  comes  i n .

 

The  compute r  ut i l i zes  “deep  l ea rn ing ”  –   an  agg lomera t ion  of  mach ine  a lgor i thms  

tha t  re l y  on  l aye rs  of  process ing  i n  order  to  ex t rac t  charac te r i s t i c  f ea tu res  f rom  

p ieces  of  i n fo rmat ion  [20 ] .  For  example :  when  the  compute r  rece ives  a  3D  image  of  a  

s top  s ign ,  i t s  deep  l ea rn ing  a lgor i thms  “chop  up ”  the  p ic tu re  i n to  seve ra l  t i l es ,  each  

of  which  are  weighed  and  examined  fo r  cer ta in  f ea tu res  [21 ] .  The  process ing  l aye rs  

wi l l  examine  the  co lo r ,  the  shape ,  the  s i ze ,  and  other  re levant  aspec ts  of  the  t i l es  

captu red .  From  here ,  the  compute r  ana lyzes  a l l  of  these  charac te r i s t i cs  to  dete rmine  

whether  or  not  the  ob jec t  i s  a  s top  s ign  accord ing  to  a  probab i l i t y  vec to r ,  based  on  

an  es tab l i shed  conf idence  l eve l  [22 ] .   With  the  ca r ’s  cameras  send ing  up  to  30  

images  a  second  to  the  compute r ,  the  ar t i f i c i a l  i n te l l igence  sys tem  i n  the  veh ic le  

c rea tes  these  probab i l i t y  vec to rs  seve ra l  t imes  a  second  –  an  component  a l low ing  the  

veh ic le  to  make  sp l i t -second  dec i s ions .  Deep  l ea rn ing  arch i tec tu res  can  t ake  seve ra l  

fo rms ,  wi th  some  of  the  most  common  fo r  autonomous  veh ic les  be ing  deep  neura l  

networks  (DNNs ) ,  and  convo lu t iona l  neura l  networks  (CNNs )  [23 ] .  Apply ing  DNNs  to  

autonomous  veh ic les  a l lows  them  to  “ l ea rn ”  to  dr ive  on  va r ious  t ypes  of  roads ,  and

under  a  va r ie ty  of  c l imat ic  cond i t ions .  

 

 

Whi le  AI  i s  cent ra l  to  the  mach ine ’s  ab i l i t y  to  dec ipher  the  “mean ing ”  beh ind

in fo rmat ion  rece ived ,  a  wel l - func t ion ing  Human  Mach ine  I n te r face  i s  c r i t i ca l  to  

ensur ing  tha t  the  sys tem  works  accord ing  to  the  needs  of  the  human  i n  the  veh ic le ,  

and  tha t  the  human  unders tands  the  commands  and /or  reques ts  tha t  the  mach ine  i s  

mak ing .  I n  shor t ,  a  human  i n  an  autonomous  veh ic le  may  per fo rm  other  ac t i v i t i es  

whi le  i n  the  veh ic le ,  however ,  he  or  she  must  be  ab le  to  t rus t  and  unders tand  the  

compute r  sys tem  i n  the  event  tha t  he  or  she  i s  requ i red  to  respond  [24 ] .  Th is  i nc ludes  

resuming  dr iv ing  i n  manua l  mode  and  t ak ing  cont ro l  of  the  ca r ,  i f  necessa ry .
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A  h igh -per fo rming  HMI  sys tem  must  i nc lude  t r ansparency  rega rd ing  the  dec i s ion -  

mak ing  process  of  the  mach ine ,  based  on  i n fo rmat ion  tha t  i s  commonly  used  by  

dr ive rs .  For  example ,  i f  a  veh ic le  fo resees  unfavorab le  weather  a long  a  course ,  a  

f ac to r  tha t  may  requ i re  the  human  to  t ake  cont ro l ,  i t s  HMI  sys tem  has  to  f i r s t  ana lyze  

re levant  data  to  dete rmine  a  pos i t ion ,  then  express ing  i t  i n  a  way  tha t  i s  c lea r  to  the  

human .  Th is  a l lows  each  par ty  to  unders tand  each  others ’  dec i s ions  bet te r  [25 ] ,  and  

as  a  resu l t ,  c rea tes  l e ss  conf l i c t  and /or  confus ion  rega rd ing  the  bes t  course  of  ac t ion  

on  e i the r  end .  

 

 

 

One  of  the  corners tone  components  of  autonomous  veh ic le  des ign  i s  the i r  ab i l i t y  –  

and  need  –  to  communica te  wi th  other  veh ic les  (V2V )  as  wel l  as  i n f ras t ruc tu re  (V2X ) .

Th i s  communica t ion  i s  dependent  on  the  t r ansmiss ion  of  l a rge  swaths  of  data  i n  rea l -  

t ime .  Knowing  th i s  requ i rement ,  today ’s  cur ren t  network  speeds  ac t  as  a  bot t leneck ,  

and  i n  many  cases ,  prevent  these  veh ic les  f rom  reach ing  the i r  fu l l  potent ia l  [26 ] .  

When  b ig  data  i s  captu red ,  AVs  use  mul t i -sensor  data  fus ion  (MSDF ) ,  a  p la t fo rm  tha t  

d is t i l l s  i n fo rmat ion  f rom  va r ious  sources ,  each  ho ld ing  d i f fe ren t  phys ica l  

charac te r i s t i cs  ( i . e .  bu i ld ings ,  other  veh ic les ) .  MSDF  co l lec t s  and  ana lyzes  th i s  data ,  

enhanc ing  the  veh ic le ’s  unders tand ing  of  i t s  su r round ings  [27 ] .  However ,  the  ab i l i t y  

fo r  MSDF  to  func t ion  a t  opt ima l  e f f i c iency  and  wi thout  l ags  i s  dependent  on  the  

l a rge -sca le  use  and  ava i l ab i l i t y  of  5G  data  f l ow .  

 

5G,  s tand ing  fo r  f i f th  genera t ion ,  i s  the  newes t  mobi le  wi re less  s tandard  tha t  i s  

cur ren t l y  i n  p lans  fo r  wide - r ange  ro l lou t .  Accord ing  to  cur ren t  es t imates ,  5G  i s  

expec ted  to  be  fu l l y  func t iona l  and  ava i l ab le  across  Canada  by  2020  [28 ] .  5G  mobi le  

wi l l  prov ide  f as te r  speeds  –  over  600  t imes  f as te r  than  today ’s  average  LTE  speeds  –  

u l t ra - l ow  l a tency ,  and  veh ic le - to -veh ic le  connect i v i t y .  Combined ,  these  f ea tu res  wi l l  

enab le  veh ic les  to  communica te  wi th  one  another ,  l ea rn  f rom  each  other ,  and  

i n te rac t  wi th  the  env i ronment  around  them  [29 ] .  With  the  ava i l ab i l i t y  of  th i s  

techno logy ,  autonomous  veh ic les  wi l l  be  ab le  to  eas i l y  and  qu ick ly  i n te rac t  and  

communica te  wi th  the i r  su r round ings ,  as  wel l  as  ana lyze  and  s to re  the  data  they  

rece ive  i n  a  mat te r  of  seconds .
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Te lemat ics  re fe r s  to  any  i n tegra ted  use  of  te lecommunica t ions  wi th  i n fo rmat ion  and  

communica t ions  techno logy .  I n  essence ,  th i s  i s  the  b lend  of  techno logy  tha t  a l lows  

fo r  the  send ing ,  rece iv ing  and  s to r ing  of  i n fo rmat ion  on  remote  ob jec ts  [30 ]  such  as  

phones ,  compute rs  or  i n  th i s  case ,  veh ic les .  

 

Te lemat ics  i s  ut i l i zed  i n  autonomous  veh ic les  as  a  way  of  moni to r ing  a  g iven  

veh ic le ’s  l oca t ion ,  movement ,  s ta tus ,  des t ina t ion ,  speed  and  behav iour  wi th in  a  f l ee t

[31 ] .  I n  so  do ing ,  i t  uses  a  GPS  rece ive r  and  an  e lec t ron ic - rece iv ing  dev ice  tha t  

a l lows  i t  to  i n te rac t  wi th  the  user  and  a  web -based  so f tware  sys tem  [32 ] .  Other  

se rv ices  of fe red  v ia  te lemat ics  are  conven ience -based  fo r  both  the  user  and  

manufac tu re r .  For  example ,  when  i t  comes  to  AVs ,  te lemat ics  can  be  l eve raged  to  

gather  va ry ing  data  po in ts .  When  th i s  data  i s  ana lyzed ,  the  veh ic le  may  then  i n te rac t  

wi th  the  user ;  i nc lud ing  not i f y ing  h im  or  her  when  i t  i s  ava i l ab le  fo r  pre -book ing ,  

prov id ing  l og i s t i ca l  data  such  as  when  i t  i s  ar r i v ing ,  or  even  i n fo rmat ion  on  when  the  

veh ic le  needs  to  be  se rv iced  [33 ] .  Many  modern  veh ic les  have  some  component  of  

te lemat ics  techno logy  bu i l t  i n to  the i r  sys tems ,  mak ing  them  “connected ” .   Examples  

of  te lemat ics -enab led  se rv ices  i n  modern  veh ic les  i nc lude  Advanced  Dr ive r  

Ass i s tance  Sys tems  (ADAS )  such  as  adapt i ve  c ru i se  cont ro l ,  autonomous  emergency  

brak ing ,  b l ind  spot  detec t ion ,  pedes t r i an  detec t ion ,  l ane  depar tu re  warn ing ,  

drows iness  moni to r ing  [34 ]  and  many  others .  

 

 

 

L IDAR  i s  an  ac t i ve  fo rm  of  remote  sens ing  tha t  genera tes  prec i se  and  

geograph ica l l y -sound  spa t i a l  i n fo rmat ion  about  the  shape  and  compos i t ion  of  the  

Ear th ’s  su r face .   Whi le  L IDAR  techno logy  was  i n i t i a l l y  used  fo r  the  purpose  of  urban  

p lann ing  and  archeo logy ,  recent l y ,  tech  power -p laye rs  l i ke  Google  have  begun  us ing  

L IDAR  fo r  the i r  autonomous  veh ic les .  Google ’s  autonomous  veh ic les  are  bu i l t  wi th  a  

revo lv ing  360 -degree  L IDAR  sys tem  tha t  a l lows  i t  to  “see ”  the  road  and  ob jec ts  on  i t .  

I n  so  do ing ,  th ree  t ypes  of  i n fo rmat ion  are  co l lec ted :  1 )  the  r ange  f rom  the  ca r  to  the  

ob jec t  on  the  road ,  2 )  the  speed  tha t  the  ob jec t  i s  t r ave l l ing  a t ,  and  3 )  the  chemica l  

proper t i es  of  the  ob jec t .  For  autonomous  veh ic les  to  success fu l l y  func t ion  and  avo id  

co l l i s ions ,  L IDAR  and  other  sensors  are  essent ia l .  Whi le  some  predominant  

cha l lenges  rega rd ing  the  techno logy  cur ren t l y  ex i s t  today  –   such  as  i t s  i nab i l i t y  to  

see  beh ind  so l id  ob jec ts  [35 ]  -  advances  i n  L IDAR  are  ongo ing ,  mak ing  i t  on ly  a  

mat te r  of  t ime  befo re  the  techno logy  i s  fu l l y - func t iona l .
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Techno logy ’s  i n f luence  on  va r ious  sec to rs  of  the  economy  cannot  be  unders ta ted .  

Impac t ing  sec to rs  i nc lud ing  manufac tu r ing ,  f i nanc ia l  se rv ices ,  re ta i l ,  and  

t r anspor ta t ion  among  others ,  techno logy  i s  cons i s ten t l y  cha l leng ing  norms  and  

u l t imate ly ,  chang ing  the  way  our  wor ld  works .  I n  par t i cu la r ,  techno logy ’s  i n f luence  

on  t r anspor ta t ion  cont inues  to  grow.  With  the  i n f lux  of  va r ious  mobi l i t y  f ea tu res  

such  as  te lemat ics ,  r ide -sha r ing ,  i n -ca r  ente r ta inment  and  persona l i zed  road  s ide  

ass i s tance ,  t r ad i t iona l  t r anspor ta t ion  mode ls  are  undergo ing  a  se i smic  sh i f t .  Th is  i s  

an  i nescapab le  change  tha t  i s  a f fec t ing  the  way  veh ic les  are  bu i l t ,  so ld ,  and  

opera ted ,  as  wel l  as  how  and  why  we  use  them.  One  of  the  key  d is rupte rs  prope l l ing  

th i s  sh i f t  fo rward  are  autonomous  veh ic les .  

 

 

 

 

At  t imes  l abe led  the  “ fu tu re  of  globa l  mobi l i t y ”  [36 ] ,  autonomous  veh ic les  can  

prov ide  numerous  bene f i t s  to  our  soc ie t i es ;  one  of  the  most  pro found  be ing  a  

dras t i c  reduc t ion  i n  t r a f f i c  co l l i s ions .  I n  2015 ,  the  number  of  motor  veh ic le  f a ta l i t i es  

i n  Canada  to ta led  1 ,858 ,  up  by  0 .3%  f rom  2014 .  When  i t  came  to  se r ious  i n ju r i es ,  

tha t  number  ba l looned  to  near l y  10x  the  f a ta l i t y  f igu re ,  to ta l ing  10 ,280  [37 ] .  Not  

on ly  do  these  i ns tances  resu l t  i n  a  reduc t ion  i n  qua l i t y  of  l i f e  –  or  the  l oss  of  i t  

a l toge the r  –  but  they  a l so  come  wi th  a  hef ty  pr ice  t ag .  Es t imates  put  the  to ta l  cos t  of  

t r a f f i c  co l l i s ions  i n  Canada  a t  rough ly  $46 .7  b i l l i on  per  year  [38 ] .   
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By  cont ras t ,  not  on ly  does  the  sa fe ty  t r ack  record  of  autonomous  veh ic les  showcase  

promis ing  resu l t s ,  the  economic  output  of  th i s  techno logy  –  i nc lud ing  the  reduc t ion  

of  expenses  re la ted  to  t r a f f i c  acc idents  –  i s  pr imed  to  be  subs tan t i a l .  Whi le  no  

base l ine  resu l t s  are  cur ren t l y  ava i l ab le  spec i f i ca l l y  fo r  Canada ,  the  Bos ton  

Consu l t ing  Group  es t imates  tha t ,  wi th  an  average  of  12  mi l l ion  veh ic les  so ld  each  

year  around  the  wor ld ,  the  AV  i ndus t ry  may  be  wor th  as  much  as  $77  b i l l i on  by  2035 .  

[39 ] .  

 

When  i t  comes  to  ro l l -out  t ime l ines ,  a  f ew  pred ic t ions  have  h in ted  a t  the  poss ib i l i t y  

of  some  manufac tu re rs  re leas ing  fu l l y -autonomous  veh ic les  –  requ i r ing  no  human  

cont ro l  –   as  ear l y  as  2022  [40 ] .  However ,  most  es t imates  i nd ica te  tha t  the  l i ke l ihood  

of  fu l l  automat ion  by  th i s  date  i s  s l im .  Here ,  many  sugges t  tha t  whi le  some  vers ions  

of  autonomous  veh ic les  may  h i t  the  s t ree ts  wi th  re la t i ve  f r equent l y  between  2020  to  

2040 ,  the  majo r i t y  of  AV - re la ted  bene f i t s ,  i nc lud ing  improved  sa fe ty ,  reduced  

conges t ion ,  and  reduc t ion  i n  greenhouse  gas  emiss ions  are  more  l i ke ly  to  be  seen  

years  l a te r ,  between  2040 -2060 .  

 

Other  resea rch  sugges ts  tha t  by  the  t ime  AV  techno logy  i s  f i t  fo r  pub l i c  use ,  or ig ina l  

equ ipment  manufac tu re rs  (OEMS )  wi l l  no  l onger  be  the  majo r  p laye rs  i n  the  mobi l i t y  

rea lm .  Accord ing  to  these  pred ic t ions ,  AVs  wi l l  a l so  have  to  adapt  to  emerg ing  

t rends  i n  veh ic le  use ,  and  f i t  i n to  a  soc ie ty  tha t  pre fe rs  r ide  sha r ing  p la t fo rms  to  

out r igh t  veh ic le  ownersh ip .  I n  f ac t ,  some  r ide -sha r ing  advoca tes  t ake  th i s  argument  

one  s tep  fu r the r .  Here ,  they  sugges t  tha t  not  shou ld  AVs  be  predominant l y  sha red ,  

but  tha t  the  deve lopment  of  th i s  techno logy  wi l l  on ly  reach  i t s  fu l l  potent ia l  i f  they  

are  sha red .  Whi le  AVs  are  pr imed  to  of fe r  so lu t ions  to  soc ie ta l  prob lems  such  as  

t r a f f i c  acc idents  and  conges t ion ,  r ide  sha r ing  enthus ias t s  a l so  sugges t  tha t  i f  the  

goa l  i s  to  reduce  the  vo lume  of  ca rs  on  the  road ,  on ly  th rough  sha r ing  wi l l  th i s  be  

poss ib le .  S imply  put ,  “un less  we  sha re  them ”  they  s ta te  “se l f -dr iv ing  veh ic les  wi l l  

j us t  make  t r a f f i c  worse ”  [41 ] .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  

17



w w w . i c t c - c t i c . c a

S o u r c e :  I T D P ,  2 0 1 7 .

A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  

Taking them for a Spin: Autonomous Vehicles, Safety and Consumer 

Perception

S imi la r  to  the  1 ,858  motor  veh ic le  f a ta l i t i es  exper ienced  i n  Canada  dur ing  2015  [42 ] ,  

accord ing  to  the  Wor ld  Hea l th  Organ iza t ion ’s  most  recent  es t imates ,  rough ly  3 ,400  

peop le  around  the  wor ld  are  k i l l ed  each  day  due  to  t r a f f i c - re la ted  acc idents  [43 ] .  The  

need  fo r  improved  veh ic le  and  road  sa fe ty  mechan isms  cannot  be  overs ta ted .  

 

Whi le  much  of  the  techno logy  beh ind  autonomous  veh ic les  i s  s t i l l  i n  ear l y  phases ,  

the  not ion  of  a  ca r  tha t  dr ives  i t se l f  may  s t i l l  cause  a  cer ta in  l eve l  of  consumer  

d iscomfor t .  As  a  resu l t ,  a l though  many  may  unders tand  the  va lue  of  autonomous  

veh ic les  f rom  a  l og ica l  l ens ,  f ew  appear  to  be  comple te ly  comfo r tab le  wi th  i t .  

Large ly ,  consumers  a t  th i s  t ime  are  hes i tan t  a t  the  thought  of  us ing  an  unproven  

techno logy  on  a  regu la r  bas i s ,  wi th  majo r  concerns  revo lv ing  around  the  poss ib le  

unre l i ab i l i t y  of  the  techno logy  and  l ack  of  qu ick  response  t ime  [44 ] .   

 

These  concerns  were  echoed  under  two  globa l  su rveys  re leased  i n  2011  and  2013  fo r  

the  purpose  of  assess ing  pub l i c  op in ion  when  i t  came  to  autonomous  veh ic les .  The  

f i r s t  was  conducted  by  Accentu re ,  i n te rv iew ing  2 ,006  consumers  f rom  the  US  and  the  

UK.  The  resu l t s  of  th i s  su rvey  were  sp l i t ,  wi th  s l igh t l y  l e ss  than  ha l f  of  respondents  

i nd ica t ing  tha t  they  would  be  comfor tab le  us ing  a  dr ive r less  veh ic le .  
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When  asked  fo r  fu r the r  deta i l ,  cus tomers  repor ted  a  sense  of  d iscomfor t  or  

uncer ta in ty  rega rd ing  su r render ing  cont ro l ,  sugges t ing  tha t  they  would  on ly  use  the  

veh ic le  i f  they  had  the  opt ion  of  t ak ing  cont ro l  of  i t  [45 ] .  By  cont ras t ,  the  second  

su rvey  conducted  by  JD  Power  and  Assoc ia tes  su rveyed  17 ,400  veh ic le  owners ,  

wor ldwide .  Under  th i s  su rvey ,  whi le  users  seemed  more  amenab le  to  us ing  a  

dr ive r less  ca r ,  on ly  37%  i nd ica ted  tha t  they  would  be  i n te res ted  i n  ac tua l l y  owning  

one .  That  f igu red  dropped  to  20%  wi th  the  i n t roduct ion  of  the  added  cos ts  

assoc ia ted  wi th  owning  a  veh ic le  of  tha t  natu re  [46 ] .   Th is  su rvey  a l so  showcased  

i n te res t ing  t rends  spec i f i c  to  Canada .  Here ,  whi le  ha l f  of  Canad ians  t rus ted  

autonomous  veh ic les  to  get  them  to  the i r  des t ina t ion ,  on ly  30%  would  cons ide r  

us ing  one  on  a  regu la r  bas i s .  On  a  reg iona l  perspec t i ve ,  su rvey  resu l t s  showcased  

Quebec  respondents  as  ho ld ing  the  h ighes t  l eve l  of  t rus t  i n  autonomous  veh ic les ,  

fo l lowed  c lose ly  by  respondents  f rom  Onta r io .  By  cont ras t ,  the  l owes t  r a tes  of  

pub l i c  acceptance  fo r  AVs  were  seen  i n  Mani toba  and  Saska tchewan ,  wi th  on ly  45%  

of  respondents  i nd ica t ing  a  wi l l ingness  to  t r y  the  techno logy  [47 ] .  

 

Desp i te  th i s  uncer ta in  pub l i c  op in ion ,  the  ac tua l  t r ack  record  of  the  veh ic les  tha t  

have  been  tes ted  on  pub l i c  roads  has  been  impress ive .  For  example ,  Waymo,  

Google ’s  autonomous  veh ic le  un i t ,  i s  cur ren t l y  opera t ing  i n  fou r  c i t i es  across  the  US  

(K i rk land ,  WA,  Phoen ix ,  AZ ,  Aus t in ,  TX  and  Mounta in  V iew ,  CA )  [48 ] .  By  the  end  of  

2016 ,  Waymo ’s  f l ee t  had  bu i l t  a  record  of  3  mi l l ion  mi les  dr iven  on  c i ty  s t ree ts ,  wi th  

the  r a te  of  “d isengages ”  –  tha t  i s ,  where  human  dr ive rs  need  to  t ake  cont ro l  of  the  

veh ic le  –  to ta l ing  on ly  0 .20  d isengages  per  1 ,000  mi les  [49 ] .  Showcas ing  the  

techno logy ’s  r ap id  progress ,  th i s  2016  d isengagement  r a te  rep resents  a  s ign i f i can t  

drop  f rom  the  year  pr io r  i n  2015 ,  where  i t  to ta led  0 .80  per  1 ,000  mi les .  
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A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  

Whi le  Waymo  i s  no  l onger  produc ing  month ly  co l l i s ion  repor t s ,  AV  compan ies  

opera t ing  i n  Cal i fo rn ia  are  l ega l l y  requ i red  to  produce  annua l  repor t s  to  the  

Cal i fo rn ia  Depar tment  of  Motor  Veh ic les ,  as  a  means  of  moni to r ing  the  techno logy  

and  dete rmin ing  overa l l  sa fe ty .  I n  2016 ,  the  DMV  repor t  submi t ted  by  Waymo  found  

tha t  of  the  635 ,868  mi les  dr iven  on  Cal i fo rn ia  s t ree ts  dur ing  tha t  year ,  on ly  124  

d isengagements  were  noted  [50 ] .  Of  those  124 ,  the  l a rges t  por t ion  (51 )  were  

resu l tan t  of  “so f tware  d isc repancy ” ,  fo l lowed  by  “unwanted  maneuver  of  the  veh ic le ”  

(30 )  and  “percept ion  d isc repancy ”  (20 )  [51 ] .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compare  these  r a tes  to  the  over  1 .25  mi l l ion  peop le  f a ta l l y  i n ju red  each  year  around  

the  wor ld  by  t r a f f i c  co l l i s ions  [52 ] .  With  road  t r a f f i c  acc idents  be ing  the  l ead ing  

cause  of  death  among  peop le  aged  15 -29  [53 ] ,  autonomous  veh ic les  have  the  

potent ia l  to  l eve rage  the  exponent ia l  power  of  ar t i f i c i a l  i n te l l igence  (AI )  to  mi t iga te  

co l l i s ion -caus ing  human  er ro r  a t  a  r a te  tha t  the  human  bra in  can  never  ach ieve .  

 

Whi le  the  techno logy  requ i res  more  resea rch ,  a long  wi th  the  deve lopment  of  

agreeab le  s tandards  of  use  –  i . e .  what  to  do  i n  the  event  of  weather ,  of ten  produc ing  

cha l lenges  fo r  autonomous  veh ic les  [54 ]  -  AVs  present  an  i nc red ib le  oppor tun i ty  fo r  

economic  output ,  l oss  prevent ion  and  improved  qua l i t y  of  l i f e .  Al though  the  i dea  of  

an  autonomous  veh ic le  may  be  a  cha l leng ing  one  to  accept  f rom  the  onse t ,  a  s imp le  

s ide -by -s ide  compar i son  he lps  to  ease  doubts .  

 

 

Sou r c e :  Ca r l i f o r n i a  DMV ,  2016 .

20



w w w . i c t c - c t i c . c a

T I M E L E S S  S T Y L E

AVs  a re  never  under  the  i n f luence  of  a lcoho l ,  a re  never  d is t rac ted  or  t i r ed ,  of ten

possess  bet te r  percept ion  (no  b l ind  spots ) ,  bet te r  dec i s ion -mak ing  capab i l i t i es

(more  accura te  p lann ing  of  complex  dr iv ing  maneuvers )  and  a re  qu icke r  to  execute

ac t ions  ( f as te r  and  more  prec i se  cont ro l  of  s tee r ing ,  brakes  and  acce le ra t ion )  [55 ] .   

 

Those  concerned  about  the  use  of  autonomous  veh ic les  wi l l  of ten  a rgue  tha t  the i r

sa fe ty  records  a re  s t i l l  prematu re .  Here ,  some  s ta te  tha t  AVs  have  ye t  to  l og  enough

dr iv ing  hours  to  make  the  resu l t s  re levan t .  However ,  a  recent  repor t  by  the  V i rg in ia

Tech  Transpor ta t ion  I ns t i tu te  d iscovered  tha t  compared  ac ross  a  t ime -based

ana lys i s  wi th  human  dr ive rs ,  autonomous  veh ic les  a re  c lea r l y  sa fe r .  Ana lyz ing  data

o f  Leve l  1 -3  c rashes  (Leve l  1  be ing  most  seve re ;  Leve l  3 ,  the  l eas t  seve re ) ,  the

repor t  found  tha t  human -dr iven  ca rs  he ld  subs tan t i a l l y  h igher  co l l i s ion  f r equenc ies

under  each  i ns tance ,  and  predominant l y  so  when  i t  came  to  Leve l  3  (most  seve re )

cases .  Under  Leve l  1  cases ,  human  dr ive rs  to ta led  2 .5  co l l i s ions  per  mi l l ion  mi les  vs .

1 .6  fo r  autonomous  veh ic les  [56 ] .  L ikewise ,  fo r  Leve l s  2  and  3 ,  humans  l ogged  3 .3

and  14 .4  co l l i s ions  per  mi l l ion  mi les  dr iven ,  whereas  AVs  l ogged  1 .6  and  5 .6 ,

respec t i ve ly  [57 ] .  Resu l t s  l i ke  th i s  pa in t  a  compe l l ing  p ic tu re .  Whi le  the re  i s  no

doubt  tha t  autonomous  veh ic les  have  some  hurd les  to  overcome  i n  order  to

showcase  the i r  fu l l  sa fe ty  poten t i a l  –  i nc lud ing  an  i nc rease  i n  mi les  l ogged  –  a t  the

cur ren t  t ime ,  they  appear  to  be  of f  to  a  good  s ta r t .  

A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  
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Re la ted  to  sent iments  of  apprehens ion  about  AV  sa fe ty  and  re l i ab i l i t y ,  the  i s sue  of  

cybersecur i t y  p lays  a  cent ra l  ro le  i n  the  deve lopment  of  autonomous  veh ic le  

techno logy ,  as  wel l  as  consumer  percept ion .  With  the  unders tand ing  tha t  

autonomous  veh ic les  wi l l  re l y  on  so f tware  to  func t ion ,  many  l i nk  th i s  re l i ance  to  the  

l a rge  t r ansmiss ion  of  data ,  and  u l t imate ly  to  the  poss ib i l i t y  of  cyber  a t tack  (hack ing ) .  

I n  the  event  tha t  an  autonomous  veh ic le  were  compromised  (hacked ) ,  the  a t tacke r  

(hacker )  may  be  ab le  to  t ake  over  the  veh ic le ’s  func t ions ,  as  wel l  as  access  s to res  of  

persona l  data  tha t  the  veh ic le  had  been  co l lec t ing  [58 ] .  I n  wors t -case  scenar ios ,  the  

cyber  a t tacke r  may  even  ga in  access  to  the  databases  of  OEM  supp l ie r s ,  themse lves  

[59 ] .  Clea r l y ,  scenar ios  such  as  these  are  ex t reme ly  undes i rab le  and  heav i l y  f eed  i n to  

the  f ee l ings  of  uncer ta in ty  su r round ing  th i s  techno logy .  

 

One  of  the  key  f ac to rs  caus ing  autonomous  veh ic les  to  become  suscept ib le  to  cyber  

a t tacks  i s  the  ear l y  s tages  of  the  techno logy ,  as  wel l  as  the  t rends  tha t  are  becoming  

i nc reas ing ly  ev ident  wi th  connected  veh ic les .  That  i s ,  a  s i tua t ion  where  the  OEM  

des igns  the  bas ic  cons t ruc t  and  techno logy  tha t  the  veh ic le  uses  and  re l i es  on ,  

however ,  th i rd -par ty  techno logy  manufac tu re rs  –  l i ke  app  deve lopers  –  can  use  the  

I n te rne t  to  ga in  access  to  the  veh ic le  [60 ] .  For  example ,  passenger  tha t  connects  to  

the  I n te rne t  i n  a  connected  veh ic le  i n  order  to  use  a  soc ia l  media  app  may ,  i n  

ex t reme  cases ,  be  put t ing  the  ent i re  veh ic le  a t  r i sk  i n  the  event  tha t  the  soc ia l  media

app  i s  compromised .  Ef fec t i ve ly ,  whi le  th i s  i s  an  un l i ke ly  scenar io  i n  most  cases ,  the  

use  of  th i rd -par ty  app l i ca t ions  i n  connected  veh ic les  means  tha t  no  s ing le  company  

i s  respons ib le  fo r  the  data  secur i t y  of  the  veh ic le  i t se l f  [61 ] .  Th is  concern  i s  even  

more  press ing  fo r  autonomous  veh ic les ,  where  the  human  dr ive r  i s  not  regu la r l y  i n  

“cont ro l ”  of  the  ca r .  

 

Another  cent ra l  concern  when  i t  comes  to  AVs  i s  the  co l lec t ion  of  l a rge  swaths  of  

data .  As  noted  i n  a  prev ious  sec t ion ,  autonomous  veh ic les  co l lec t  i n fo rmat ion  about  

the  env i ronment  around  them  us ing  a  va r ie ty  of  sources  i nc lud ing  r ada r ,  L IDAR  and  

3D  maps .  However ,  the i r  ab i l i t y  to  cont inua l l y  co l lec t  th i s  data  i s  dependent  on  

access  to  a  wi re less  network ,  where  the  ca r  can  a l so  t r ansmi t  data  about  i t se l f  and  i t s  

passengers  i n  rea l  t ime  [62 ] .  Th is  data  then  goes  back  to  the  ca r ’s  compute r  and  

potent ia l l y  to  an  ex te rna l  hub  tha t  i s  cont ro l l ed  by  the  manufac tu re r  [63 ] .  I n  add i t ion  

to  th i s ,  dr ive r less  veh ic les  a l so  must  a l so  cont inua l l y  i n te rac t  wi th  one  another  and  

the  i n f ras t ruc tu re  –  veh ic le  to  veh ic le  (V2V )  and  veh ic le  to  i n f ras t ruc tu re  (V2I ) .  
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Here ,  veh ic les  broadcas t  messages  to  other  nearby  veh ic les  and  i n f ras t ruc tu re  a t  a  

r a te  tha t  i s  up  to  ten  t imes  per  second .  I n  so  do ing ,  they  access ,  s to re  and  d isp lay  a  

va r ie ty  of  p ieces  of  i n fo rmat ion ,  i nc lud ing  the i r  own  v i ta l s  l i ke  acce le ra t ion  and  

brake  s ta tus  [64 ] ,  as  wel l  as  b iomet r i c  data  about  the i r  passengers  –  i nc lud ing  

persona l  hea l th  records  –  fo r  the  purpose  of  moni to r ing  temperament ,  a le r tness ,  and  

even  pre fe rences  tha t  are  l i nked  wi th  acc ident -prevent ion  [65 ] .  

 

I t  i s  not  d i f f i cu l t  to  unders tand  why  th i s  t r ansmiss ion  of  data  can  be  wor r i some .  

However ,  the  ab i l i t y  to  sa feguard  passenger  data  i s ,  and  wi l l  cont inue  to  rema in  a  

top  pr io r i t y  fo r  AV  manufac tu re rs .  OEMs  can  t ake  measures  i nc lud ing  i n tegra t ing  

f ea tu res  i n to  the  base  cons t ruc t  of  the  veh ic le  tha t  users  would  of ten  get  f rom  th i rd -  

par t i es .  Th is  i nc ludes  ente r ta inment  opt ions ,  soc ia l  media  app l i ca t ions  and  

s t reaming  se rv ices ,  among  others .  Th is  way ,  whi le  l i ke ly  l e ss  t ime ly  than  wi th  th i rd -  

par ty  app l i ca t ions ,  updates  to  these  se rv ices  would  come  d i rec t l y  f rom  the  OEM.  Th is  

i s  a  f ea tu re  tha t  s ign i f i can t l y  reduces  r i sk  of  compromise .  L ikewise ,  regu la to rs  can  

a l so  p lay  a  key  ro le  i n  ensur ing  sa fe ty  and  pro tec t ion  of  persona l  data .  They  can  do  

so  by  prov id ing  gu ide l ines  tha t  he lp  shape  emerg ing  techno log ies ,  such  as  

autonomous  veh ic les .  One  key  example  of  such  an  i n i t i a t i ve  i s  the  Pr i vacy  by  Des ign  

(PBD )  movement ,  spearheaded  by  the  I n fo rmat ion  and  Pr i vacy  Commiss ioner  of  

Onta r io .  By  ut i l i z ing  a  va r ie ty  of  proac t i ve  measures  dur ing  a  product ’s  deve lopment ,  

the  pr ivacy  movement  requ i res  manufac tu re rs  and  product  des igners  to  res t r i c t  the i r  

i nvas ions  of  user  pr ivacy  to  the  bare  min imum  [66 ] .   Th is  t ype  of  approach  i s  s im i la r  

the  one  be ing  used  by  the  European  Union ,  wi th  the  i dea  tha t  AVs  and  other  key  

techno log ica l  deve lopments  shou ld  not  compromise  the  users ’  pr ivacy  by  

t r ansmi t t ing  i n fo rmat ion  which  can  be  used  fo r  “ t a rge ted  marke t ing , ”  or  

“su rve i l l ance ”  [67 ] .  

 

Some  of  these  concerns  are  eas i l y  mi t iga ted ,  whi le  others  requ i re  more  

cons ide ra t ion .  For  example ,  AV  acc idents  tha t  are  caused  by  obv ious  so f tware  

mal func t ion  or  b la tan t  des ign  defec t ,  may  be  a t t r ibu ted  to  manufac tu re rs  under  a  

s tandard  product  l i ab i l i t y  reg ime .  [68 ]  With  key  organ i za t ions  l obby ing  on  beha l f  of  

consumers ,  compan ies  can  be  pressured  i n to  undergo ing  res i l i en t  data  management  

processes ,  i nc lud ing  showcas ing  t r ansparency  on  data  use ,  and  l im i t ing  the  

t r ansmiss ion  of  data  where  poss ib le .  At  the  cur ren t  t ime ,  compan ies  l ead ing  the  

deve lopment  of  autonomous  veh ic les  are  aware  of  these  secur i t y  imp l i ca t ions  and  

are  t ak ing  ac t i ve  measures  to  combat  them,  wi thout  compromis ing  the  growth  of  the  

potent ia l  of  the  techno logy .  
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Whi le  i t  i s  imposs ib le  to  guaran tee  tha t  the  so f tware  wi l l  a lways  be  f r ee  of  any  l og ic  

er ro rs  [69 ] ,  seve ra l  s teps  –  i nc lud ing  i ng ra in ing  th i rd -par ty  apps  i n to  OEM  

i n fo ta inment  f ac to ry  se t t ings  of  the  veh ic le ,  or  runn ing  per iod ic  d iagnos t i c  tes t s  [70 ]  

-  can  be  t aken  to  mi t iga te  these  r i sks .  

 

 

 

Between  1984  and  2013 ,  Canada  saw  an  es t imated  94 ,000  veh ic le  f a ta l i t i es  and  6 .7  

mi l l ion  t r a f f i c  i n ju r i es  across  the  count ry  [71 ] .  Pr imed  to  de l i ve r  s ign i f i can t  resu l t s  i n  

th i s  area ,  the  widespread  adopt ion  of  autonomous  veh ic les  has  been  es t imated  to  

s ign i f i can t l y  decrease  t r a f f i c  i nc idents  [72 ] .  Autonomous  veh ic les  can  come  

equ ipped  wi th  f ea tu res  tha t  of fe r  dr iv ing  ass i s tance  app l i ca t ions ,  and  use  the  data  

co l lec ted  f rom  these  to  produce  ana lys i s  re la ted  to  a  veh ic le ’s  opera t ion .  Unl i ke  

cur ren t  app l i ca t ions  on  the  marke t  tha t  re l y  on  re la t i ve ly  bas ic  i n fo rmat ion  such  as  

s topp ing  speed ,  acce le ra t ion ,  and  tu rn ing  r ad ius  to  measure  veh ic le  output ,  fu tu re  

i nsu re rs  may  be  ab le  to  l eve rage  the  i n -depth  data  tha t  AVs  genera te  to  c rea te  

s t reaml ined  and  cus tomer -spec i f i c  po l i c ies .  

 

Us ing  AV  data ,  i nsu re rs  may  ga in  access  to  more  accura te  i n fo rmat ion  than  ex i s t ing  

so lu t ions  on  whether  or  not  sa fe  brak ing  d is tance  was  observed ,  i f  t r a f f i c  l aws  were  

adhered  to ,  how  smooth ly  tu rns  were  hand led ,  or  other  s im i la r  components  of  

dr iv ing  per fo rmance .  I n -ca r  connect i v i t y  and  te lemat ics  would  a l so  a l low  i nsu re rs  to  

know  whether  the  autonomous  dr ive r  was  de -ac t i va ted  a t  any  t ime .  Combined ,  these  

p ieces  of  i n fo rmat ion  s t rengthen  the  ab i l i t y  fo r  i nsu rance  compan ies  to  ca lcu la te  

premiums  and  r a tes .  Accord ing  to  i ndus t ry  ana lys i s ,  i nsu re rs  may  be  ab le  to  charge  

cus tomers  d i f fe ren t  r a tes  based  on  how  of ten  they  ac t i va ted  the  autonomous  dr iv ing  

f ea tu res  of  the  veh ic le ,  or  how  of ten  they  dr ive .  Assess ing  th i s  behav io r ,  i nsu rance  

compan ies  may  a l so  be  ab le  to  of fe r  f l ex ib le  usage -based  f ees ,  l i ke  a  “pay  as  you  go  

and  dr ive ”  [73 ]  i nsu rance .   

 

Accord ing  to  Ly f t ’s  CEO  Logan  Green ,  r ide  sha re  compan ies  wi th  autonomous  

veh ic les  may  be  head ing  down  th i s  rou te .  These  compan ies  may  adopt  a  

subsc r ip t ion  mode l  s im i la r  to  tha t  of  Spot i f y  or  Net f l i x ,  wi th  a  mi les /month  p lan  on  

the  Ly f t  network ,  and  mul t ip le  veh ic les  to  choose  f rom  [74 ] .  Th is  k ind  of  

revo lu t iona ry  change  i n  the  automot ive  i ndus t ry  wi l l  i nev i tab ly  ac t  as  a  s ign i f i can t  

d is rupte r  to  the  i nsu rance  i ndus t ry  as  we  unders tand  i t  today .  Moreover ,  as  

manufac tu re rs  come  to  possess  a  grea te r  vo lume  of  data  about  the  opera t ion  of  the i r  

veh ic les ,  they  wi l l  be  i n  a  bet te r  pos i t ion  to  avo id  potent ia l  r i sks  go ing  fo rward .  
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However ,  l i ab i l i t y  rema ins  an  impor tan t  bar r i e r  fo r  manufac tu re rs  and  des igners  of  

autonomous  veh ic les .  As  autonomous  ca rs  become  more  preva len t ,  i t  i s  be l ieved  tha t  

the  vo lume  of  co l l i s ions  wi l l  decrease ,  however ,  i t  wi l l  rema in  imposs ib le  to  

guaran tee  to ta l  sa fe ty  and  ze ro  co l l i s ions .  

 

Even  as  the  techno logy  deve lops ,  autonomous  veh ic les  wi l l  never  be  f r ee  of  the i r  

own  cha l lenges .  Ser ious  acc idents  can  be  caused  by  gl i t ches ,  v i ruses ,  network  

f a i lu res ,  and  programming  er ro rs  tha t  have  been  known  to  a f f l i c t  compute r - run  

dev ices .   Toyota  recent l y  se t t l ed  a  c lass  ac t ion  l awsu i t  s temming  f rom  seve ra l  

i ns tances  where  the  autonomous  acce le ra t ion  sys tems  i n  cer ta in  mode ls  

mal func t ioned ,  caus ing  the  ca rs  to  r ap id ly  and  uncont ro l l ab ly  acce le ra te  and  c rash .  

Whi le  these  veh ic les  were  not  comple te ly  autonomous ,  these  i ns tances  are  se r ious  

examples  of  potent ia l  AV - re la ted  i ns tances .   There fo re ,  yes ,  the  techno logy  beh ind  

these  veh ic les  needs  to  be  re f ined ,  cons tan t l y  tes ted  and  updated .  However ,  wi th  

tha t ,  a  se t  of  s tandards ,  regu la t ions  and  l eg i s la t i ve  f r ameworks  need  to  be  deve loped  

i n  order  to  ensure  the i r  opt ima l  sa fe ty .  

 

The  majo r i t y  of  cur ren t  l eg i s la t ion  on  th i s  top ic  showcases  an  underp inn ing  

requ i rement  of  “every  veh ic le  need [ i ng ]  to  have  a  l i censed  opera to r ” .  Th is  

requ i rement  ex i s t s  fo r  va r ious  reasons ,  i nc lud ing  l i ab i l i t y  i n  the  event  of  an  acc ident .  

I n  the  case  of  autonomous  veh ic les  wi th  no  human  dr ive r ,  some  exper t s  have  h in ted  

a t  the  poss ib i l i t y  of  ho ld ing  the  manufac tu re rs  l i ab le .  Others  have  sugges ted  tha t  the  

l i ab i l i t y  be  sha red  between  the  owner  of  the  veh ic le  and  veh ic le  manufac tu re r ,  whi le  

many  have  proposed  tha t  cour t s  adopt  an  a l l  new  l i ab i l i t y  scheme  tha t  assesses  

respons ib i l i t y  to  the  proper  par ty  by  us ing  product  l i ab i l i t y  pr inc ip les  -  a  method  tha t  

focuses  on  the  dr ive r ’s  l eve l  of  re l i ance  on  the  autonomous  veh ic le .  Whi le  th i s  i s sue  

i s  f a r  f rom  se t t l ed ,  exper t s  main ta in  tha t  ho ld ing  manufac tu re rs  l i ab le  i s  the  bes t  

opt ion ,  par t i cu la r l y  because  i t  would  ensure  tha t  they  cons tan t l y  improv ing  and  

updat ing  the i r  sys tems  fo r  opt ima l  use .  

 

Whi le  va r ious  techn ica l  and  po l i cy  bar r i e r s  to  widespread  AV  adopt ion  rema in ,  

misgu ided  regu la t ion  can  func t ion  to  de lay  or  cur ta i l  the  adopt ion  of  th i s  impor tan t  

techno logy .  As  a  resu l t ,  po l i cymakers  shou ld  keep  i n  mind  tha t  our  i ns t i tu t ions  have  

gradua l l y  adapted  to  s im i la r  techno log ica l  d is rupt ions  i n  the  pas t  an  of ten t imes ,  they  

have  produced  an  improved  outcome .  
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What  would  smar tphones  l ook  l i ke  today ,  i f  the  po l i cy  su r round ing  them  were  

precaut iona ry  and  res t r i c t i ve ,  focus ing  on ly  on  ward ing  of f  potent ia l  r i sks ,  i ns tead  

of  the  immense  va lue  they  can  genera te?  Due  d i l igence  and  r i sk  assessment  are  

c ruc ia l  ac t ions  i n  the  c rea t ion  of  sus ta inab le  and  sound  po l i cy .  They  are  the  

foundat iona l  groundwork  tha t  he lps  us  dea l  wi th  and  bene f i t  f rom  these  d is rupt ions  

–  and  par t i cu la r l y  when  i t  comes  to  ones  wi th  such  f a r - reach ing  and  revo lu t iona ry  

potent ia l .   However ,  we  must  main ta in  tha t  the  economic  growth ,  i nc lus ive  

employment  oppor tun i t i es ,  and  overa l l  pos i t i ve  soc ie ta l  change  tha t  such  

i nnova t ions  can  br ing  aren ’ t  s t i f l ed  i n  the  process .  

 

 

 

One  of  the  key  changes  tha t  AVs  can  br ing  to  our  cur ren t  soc ie t i es  i s  the  

improvement  of  opt ions  fo r  mobi l i t y .  Th is  change  i s  one  tha t  wi l l  prove  par t i cu la r l y  

bene f i c ia l  fo r  i nd iv idua l s  or  demograph ic  groups  tha t  cur ren t l y  exper ience  

cha l lenges  wi th  dr iv ing .  One  key  example  i s  the  r ap id ly  ag ing  popu la t ion  among  

OECD  count r i es .  I n  2014 ,  Japan  had  the  h ighes t  e lde r l y  popu la t ion  (aged  65  and  

o lder )  i n  the  wor ld ,  to ta l ing  over  25%  –  a  f igu re  grew  by  a  near l y  10%  s ince  2000  

[75 ] .  I n  Canada  and  the  US ,  s im i la r  resu l t s  are  notab le ;  the  e lde r l y  popu la t ion  

to ta l ing  approx imate ly  16%  i n  Canada  dur ing  2014  and  14%  i n  the  US  dur ing  the  

same  per iod  [76 ] .  I nc reased  and  improved  opt ions  fo r  sus ta inab le  t r anspor t  

so lu t ions ,  i nc lud ing  AVs ,  would  dras t i ca l l y  improve  the  qua l i t y  of  l i f e  fo r  e lde r l y  

popu la t ions  around  the  wor ld .  

 

Another  example  of  a  demograph ic  group  tha t  would  bene f i t  f rom  AVs  are  

i nd iv idua l s  wi th  d isab i l i t i es .  I n  2012 ,  near l y  14%  of  Canad ians  were  i den t i f i ed  as  

l im i ted  i n  the i r  da i l y  ab i l i t y  due  to  a  d isab i l i t y ,  wi th  over  11%  of  th i s  popu la t ion  

exper ienc ing  mobi l i t y  or  f l ex ib i l i t y  i s sues ,  spec i f i ca l l y  [77 ] .   Th is  f igu re  i s  h igher  i n  

the  US ,  where  approx imate ly  1  i n  5  peop le  i den t i f y  as  hav ing  some  fo rm  of  d isab i l i t y ,  

wi th  near l y  1 /4th  of  those  respondents  possess ing  a  seve re  d isab i l i t y  [78 ] .  US  

s ta t i s t i cs  a l so  showcase  the  h ighes t  l eve l  of  unemployment  i s  found  among  

i nd iv idua l s  wi th  ambula to ry  d i f f i cu l t y  –  tha t  i s ,  a  d i f f i cu l t y  walk ing .  Among  

i nd iv idua l s  under  th i s  c lass i f i ca t ion ,  f ewer  than  1 /4th  were  found  to  be  employed  i n  

2016  [79 ] .  With  AVs  prov id ing  access  to  mobi l i t y ,  they  can  not  on ly  improve  the  

qua l i t y  of  l i f e  fo r  th i s  group ,  but  potent ia l  open  up  avenues  fo r  employment .  
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Other  groups  tha t  may  bene f i t  f rom  the  f a r - reach ing  potent ia l  of  autonomous  veh ic les  

i nc lude  i nd iv idua l s  l oca ted  i n  remote  or  ru ra l  l oca t ions ,  I nd igenous  peop les ,  and  

other  groups  tha t  tend  to  l i ve  i n  areas  wi th  poor  connect i v i t y ,  soc ioeconomic  

cha l lenges ,  and /or  l ack  of  access  to  su i tab le  t r anspor ta t ion .  Today ’s  opt ions  fo r  

t r ans i t  present  cha l lenges  fo r  many  Canad ians .  Autonomous  veh ic les ,  ab le  to  reach  

remote  areas  wi th  e f f i c iency ,  whi le  a l so  opera t ing  wi thout  the  need  fo r  human  

i nvo lvement ,  would  dras t i ca l l y  improve  the  l i ves  of  many .  These  veh ic les  can  be  key  

i n  of fe r ing  i ndependence  and  i nc reased  d ive rs i t y ,  whi le  s imu l taneous ly  c rea t ing  

pathways  fo r  boos t ing  economic  growth  and  product i v i t y  th rough  i nc lus iv i t y .  

 

 

 

I n  today ’s  globa l  and  d ig i ta l l y -enab led  economy ,  the  occur rence  of  r i s ing  

unemployment  r a tes  i n  some  t r ad i t iona l  i ndus t r i es  i s  not  a  r a re  occur rence .  However ,  

as  automat ion  cont inues  to  d isp lace  some  occupat ions ,  i t s  overa l l  j ob -c rea t ion  

potent ia l  i s  s ign i f i can t .  Th is  be ing  sa id ,  some  employers  and  i ndus t r i es  are  cur ren t l y  

l agg ing  beh ind  i n  of fe r ing  t ime ly  t r a in ing  oppor tun i t i es  i n  areas  re levant  to  the  

fu tu re  economy .  Th is  i nc ludes  f i e lds  l i ke  robot ics ,  ar t i f i c i a l  i n te l l igence  and  many  

others .  The  so lu t ion  to  the  d isp lacement  of  some  occupat ions  i sn ’ t  to  ha l t  

techno log ica l  growth  and  deve lopment .  Rather ,  i t ’s  about  l ong - te rm  p lann ing  and  

equ ipp ing  workers  today  wi th  the  sk i l l s  they  wi l l  need  i n  the  fu tu re  [80 ] .  I n  Canada ,  

the  impor tance  of  th i s  t ype  of  th ink ing  i s  even  more  press ing .  Over  the  l a s t  20  years ,

annua l  expend i tu res  on  l ea rn ing  and  deve lopment  have  dec l ined  s ign i f i can t l y .  

Tota l ing  $800  per  employee  i n  2015 ,  th i s  f igu re  rep resents  a  40%  decrease  f rom  the  

$1 ,249  spent  per  employee  i n  the  ear l y  1990s  [81 ] .  

 

Al though  some  bar r i e r s ,  i nc lud ing  economic ,  soc ia l  and  techn ica l  cur ren t l y  ex i s t  

de lay ing  the  fu l l -sca le  imp lementa t ion  of  autonomous  veh ic les ,  po l i cy  f r ameworks  

tha t  dea l  wi th  these  i s sues  are  be ing  deve loped  around  the  wor ld .  With  the  

unders tand ing  tha t  i t  i s  on ly  a  mat te r  of  t ime  befo re  th i s  techno log ica l  revo lu t ion  i s  

commonplace ,  c rea t ing  the  f r ameworks  to  suppor t  i t  i s  c ruc ia l .   At  th i s  moment  a lone ,  

i t  i s  es t imated  tha t  more  than  30  compan ies  around  the  globe  are  work ing  on  ro l l i ng  

out  autonomous  veh ic les  [82 ] .  These  compan ies  r ange  f rom  t r ad i t iona l  automobi le  

manufac tu r ing  f i rms  l i ke  BMW,  Ford ,  Nissan  and  Vo lvo ,  to  compute r  techno logy  

compan ies  l i ke  Apple  and  Google  [83 ] ,  to  r ideshare  compan ies  l i ke  Uber  and  Ly f t .  As  

a  resu l t ,  the  top ic  of  th i s  techno logy ,  as  wel l  as  automat ion  and  i t s  impac t  on  j obs  i s  

i nc reas ing ly  becoming  a  hot  top ic .   
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The  ar ray  of  changes  tha t  automat ion  br ings  to  an  economy  i s  noth ing  new.  The  by -  

products  of  th i s  t r ans fo rmat ion  are  a l ready  ev ident  i n  many  i ndus t r i es  and  

j u r i sd ic t ions  i n  Canada ,  and  around  the  wor ld .  Recent l y ,  the  Bank  of  Canada  

h igh l igh ted  tha t  we  must  “brace  [ourse lves ]  fo r  j ob  l osses  and  grea te r  i ncome  

i nequa l i t y ” ,  as  a  d i rec t  resu l t  of  techno log ica l  progress  [84 ] .  However  th i s  k ind  of  

a la rmis t  reason ing  i s  not  on ly  unnecessa ry ,  but  a l so  somewhat  i ncomple te .  Whi le  i t ’s  

t rue  tha t  techno log ica l  progress  may  resu l t  i n  the  d isp lacement  of  some  j obs ,  as  

pro fesso r  More t t i  ar t i cu la tes ,  i t  can  a l so  genera te  new  and  arguab ly  bet te r  

oppor tun i t i es  across  the  ent i re  economy .  These  are  oppor tun i t i es  tha t  cont r ibu te  to  

h igher  economic  growth ,  improved  hea l thca re  and  access  to  educa t ion ,  improved  

env i ronmenta l  qua l i t y ,  and  the  overa l l  enhancement  of  soc ia l  wel l -be ing .  

 

Techno logy  possesses  the  potent ia l  to  i nc rease  e f f i c ienc ies  and  c rea te  so lu t ions  to  

soc ie ta l  cha l lenges .  I t  a l so  th rea tens  to  unrave l ,  or  a t  min imum,  sh i f t  the  way  we  

cur ren t l y  conce ive  the  respons ib i l i t i es  of  many  occupat ions ,  as  wel l  as  how  we  as  a

na t ion  opera te  i n  the  globa l  economy .  Some  p lann ing  fo r  these  i nev i tab le  soc io -  

economic  changes  have  a l ready  t aken  shape .  Governments  around  the  wor ld  have  

begun  exper iment ing  wi th  the  concept  of  un ive rsa l  bas ic  i ncome ;  others  are  

focus ing  on  educa t ion  and  re t ra in ing  i n i t i a t i ves ,  ensur ing  tha t  workers  wi l l  rema in  

employab le  under  chang ing  c i rcumstances .  These  and  other  cons ide ra t ions  are  key  

i n  get t ing  the  d iscuss ion  s ta r ted .  As  the  advent  of  autonomous  veh ic les  wi l l  

undoubted ly  c rea te  new  cha l lenges  to  the  ex i s t ing  s t ruc tu re  of  c i t i es ,  economies  

and  soc ia l  sys tems  around  the  wor ld ,  Canada  must  beg in  work ing  towards  

unders tand ing  not  on ly  these  cha l lenges ,  but  prepar ing  fo r  the  h igh -qua l i t y  j ob  

oppor tun i t i es  tha t  th i s  techno logy  wi l l  dr ive  fo rward .  

 

 

 

 

With  tech  p ioneers  l i ke  Google  and  Tes la ,  as  wel l  as  OEMs  l i ke  Ford  and  GM,  i t ’s  not  

su rp r i s ing  tha t  many  of  today ’s  most  s ign i f i can t  advances  i n  autonomous  techno logy  

have  come  pr imar i l y  f rom  the  Uni ted  Sta tes .  However ,  more  and  more ,  i n te rna t iona l  

p laye rs  l i ke  Germany ’s  BWM  and  Japan ’s  Nissan ,  among  seve ra l  other  key  brands ,  

have  begun  to  make  s ign i f i can t  progress  i n  the  space .  Accord ing  to  the  most  recent  

ana lys i s  of  s t rength  i n  th i s  emerg ing  marke t ,  a  to ta l  of  n ine  count r i es  cur ren t l y  p lace  

on  the  Autonomous  Veh ic le  (AV )  I ndex .  
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The  AV  I ndex  measures  compara t i ve  pos i t ions  of  nat iona l  automot ive  i ndus t r i es  

based  on  a )  the  s ta te  of  techno log ica l  deve lopments  made  to  veh ic les  des igned  by  

a  count ry ’s  OEMs ,  and  b )  the  marke t  s i ze ,  measured  by  consumer  demand  and  

l eg i s la t i ve  suppor t .  

 

Whi le  the  s ta te  of  techno log ica l  advancement  i s  not  fu l l y  i nc lus ive ,  i n  tha t  i t  

focuses  pr imar i l y  on  OEM  growth  and  deve lopment  desp i te  the  r i s ing  presence  of  

non -OEM  par t i c ipants  i n  th i s  f i e ld ,  marke t  sha re  i s  ca lcu la ted  accord ing  to  the  

re la t i ve  need  and /or  want  fo r  advanced  dr ive r  ass i s tance  sys tems ,  i n  combina t ion  

wi th  nat iona l  progress  on  l eg i s la t i ve  f r ameworks  su r round ing  autonomous  veh ic les  

[85 ] .  Accord ing  to  the  2016  AV  I ndex ,  the  fo l low ing  n ine  count r i es  were  deemed  to  

be  a t  the  fo re f ron t  of  th i s  techno logy :  Germany ,  US ,  Sweden ,  UK,  Japan ,  France ,  

China ,  I t a l y ,  and  South  Korea .  Canada ,  wi th  s low  deve lopment  i n  th i s  space ,  d id  not  

make  the  l i s t .  
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As  of  2016 ,  on ly  one  Canad ian -based  OEM  (Genera l  Motors )  has  s ta ted  the i r  i n ten t  to  

ente r  the  autonomous  veh ic le  space .  With  no  compan ies  cur ren t l y  tes t ing  th i s  

techno logy ,  the re  has  a l so  been  l i t t l e  d iscuss ion  on  the  deve lopment  of  l ega l  

f r ameworks  to  govern  the  use  of  these  veh ic les .  Add i t iona l l y  –  and  poss ib ly  as  a  

resu l t  of  th i s  s low  progress  –  consumer  demand  and  pub l i c  percept ion  of  AVs  

rema ins  re la t i ve ly  l ow  i n  Canada .  Under  a  s tudy  conducted  by  GfK  i n  2016 ,  on ly  26%  

of  Canad ians  were  i den t i f i ed  as  f i nd ing  the  concept  of  a  fu l l y -autonomous  veh ic le  

appea l ing  [86 ] .  More ,  the  s tudy  found  tha t  respondents  used  the  wor lds  “anx ious ”  

and  “power less ”  the  most  f r equent l y  to  desc r ibe  the i r  f ee l ings  on  r id ing  i n  an  AV  

[87 ] .  

 

Whi le  Canada  has  p ioneered  some  impor tan t  techno log ica l  deve lopments  i n  the  pas t  

–  i nc lud ing  l aunch ing  the  f i r s t  commerc ia l  geosynchronous  communica t ions  

sa te l l i t e ,  and  be ing  the  f i r s t  count ry  to  i ns ta l l  compute r i zed  t r a f f i c  s igna l s  –  i n  

compar i son  to  i t s  i n te rna t iona l  counte rpa r t s ,  Canada  i s  cur ren t l y  l agg ing  beh ind  i n  

AV  techno logy  deve lopment  and  adopt ion  [88 ] .  With  the  modera te  pace  of  

techno log ica l  adopt ion  among  Canada ’s  SMEs ,  coup led  wi th  the  s low  movement  of  

d iscuss ion  on  the  top ic ,  much  work  i s  needed  to  get  Canada  near  the  l eve l  of  the  

wor ld ’s  key  AV  p laye rs .  

 

I n  2015 ,  the  Uni ted  Sta tes  Depar tment  of  Transpor ta t ion  (US  DOT )  announced  

seve ra l  i n i t i a t i ves  geared  towards  the  deve lopment  of  an  i nnova t i ve  t r anspor ta t ion  

sys tem.  One  such  i n i t i a t i ve  was  the  Smar t  Ci ty  Cha l lenge ,  whose  pr imary  ob jec t i ve  

was  to  award  $40  mi l l ion  USD  to  the  Amer ican  c i ty  bes t  ab le  to  se rve  as  an  example  

of  i nnova t ion  i n  the  t r anspor ta t ion  sec to r  [89 ] .  Not  on ly  was  th i s  program  a  success  

on  i t s  own,  but  US  c i t i es  ended  up  l eve rag ing  an  add i t iona l  $500  mi l l ion  i n  pr iva te  

and  pub l i c  fund ing  on  the i r  pathway  to  rea l i z ing  th i s  v i s ion .  P iggyback ing  on  the  

popu la r i t y  of  th i s  i n i t i a t i ve ,  i n  October  2016 ,  the  US  DOT  announced  an  add i t iona l  

$65  mi l l ion  i n  grants  to  suppor t  communi ty -dr iven  advanced  techno logy  fo r  

t r anspor ta t ion  pro jec ts  i n  c i t i es  across  the  count ry .  These  are  j us t  a  f ew  examples  of  

i nnova t i ve  t r anspor ta t ion - re la ted  deve lopments  t ak ing  p lace  around  the  wor ld .  

Other  globa l  s teps  fo rward  i nc lude  S ingapore ’s  i n te rac t i ve  maps  [90 ]  and  sa te l l i t e  

nav iga t ion  sys tems ,  as  wel l  as  Germany ’s  re fo rm  of  nat iona l  t r a f f i c  l aws  to  

accommodate  AVs  [91 ] .  With  i n i t i a t i ves  such  as  these ,  i t  i s  c lea r  tha t  i n te l l igen t  

t r anspor t  i s  a  key  cons ide ra t ion  fo r  many  of  the  wor ld ’s  top - r ank ing  economies  and  

i nnova t i ve  cent res .  
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By  compar i son ,  Canada ’s  approach  to  AV  techno logy  deve lopment ,  as  wel l  as  

progress  i n  i n te l l igen t  t r anspor t  a l toge the r ,  has  been  s low .  Onta r io  i s  cur ren t l y  the  

on ly  Canad ian  prov ince  c red i ted  wi th  spearhead ing  t ang ib le  pathways  fo r  

autonomous  veh ic le  tes t ing .  I n  2016 ,  Onta r io  became  the  f i r s t  prov ince  to  deve lop  a  

p i lo t  regu la to ry  f r amework  fo r  tes t ing  autonomous  veh ic les  and  i n  Apr i l  2017 ,  the  

prov ince  announced  an  $80  mi l l ion  i nves tment  towards  an  autonomous  veh ic le  

demons t ra t ion  f ac i l i t y  i n  St ra t fo rd  [92 ] .  I n  l a te  2016 ,  Blackber ry ’s  QNX  opened  a  

resea rch  cent re  spec i f i ca l l y  fo r  autonomous  veh ic les ,  wi th  the  f i r s t  rounds  of  tes t ing  

ant ic ipa ted  to  s ta r t  i n  Ot tawa  i n  the  f a l l  or  winte r  of  2017  [93 ] .  Other  key  s teps  

fo rward  i n  Onta r io  i nc lude  deve lopments  a t  the  Markham  and  Oshawa  GM  p lan ts ,  

where  GM  has  commi t ted  to  growing  the i r  f l ee t  of  eng ineers  respons ib le  fo r  tes t ing  

autonomous  ca rs  f rom  3 ,000  to  10 ,000  over  the  nex t  f ew  years  [94 ] ;  as  wel l  as  the  

announcement  by  Ford  i n  ear l y  2017  rega rd ing  the  c rea t ion  of  a  $340  mi l l ion  new  

resea rch  f ac i l i t y  fo r  autonomous  veh ic les  based  out  of  Ot tawa ,  wi th  sa te l l i t e  of f i ces  

i n  Oakv i l l e  and  Water loo  [95 ] .      

 

Whi le  progress  has  been  s low  outs ide  of  Onta r io ,  other  prov inces  have  gradua l l y  

begun  to  unders tand  the  va lue  and  per t inence  of  engag ing  i n  th i s  space .  I n  2016 ,  

Google  announced  tha t  i t  wi l l  be  tes t ing  i t s  f i r s t  dr ive r less  ca rs  i n  R ichmond ,  Br i t i sh  

Columbia ,  i n  an  e f fo r t  to  reduce  the  r a te  of  co l l i s ions  wi th in  the  c i ty  [96 ] .  Al though  

B .C  h ighways  a l ready  f ea tu re  some  smar t  t r anspor t  techno log ies ,  l i ke  va r i ab le  speed  

s igns  tha t  ad jus t  to  dr iv ing  cond i t ions ,  and  i n f ra red  cameras  tha t  detec t  wi ld l i f e ,  the  

prov ince  wi l l  requ i re  add i t iona l  i n f ras t ruc tu ra l  changes  to  accommodate  AVs  [97 ] .  I n  

Alber ta ,  Edmonton  has  s ta r ted  dra f t ing  p lans  to  c rea te  a  s ing le  tes t  t r ack  

spec i f i ca l l y  fo r  autonomous  veh ic les .  Accord ing  to  Edmonton ’s  Counc i l lo r  Andrew  

Knack ,  “The  f i r s t  p i lo t  pro jec t  [ l ed  by  the  Cent re  fo r  Smar t  Transpor ta t ion ]  would  

l i ke ly  i nvo lve  a  10 -person  shut t l e  i n  a  f enced -of f  por t ion  of  the  Unive rs i t y  of  

Alber ta 's  south  campus ”  [98 ] .  Cur ren t  ana lys i s  po in ts  to  the  poss ib i l i t y  of  th i s  

deve lopment  genera t ing  $30  mi l l ion  i n  annua l  i ncome  fo r  the  c i ty ,  measured  by  both  

new  j ob  oppor tun i t i es  and  sp ino f f  economic  ac t i v i t i es  spur red  by  the  i n i t i a t i ve .  [99 ]  

S imi la r l y ,  i n  Calga ry ,  a  p i lo t  pro jec t  to  beg in  tes t ing  l ow -speed  autonomous  shut t l e  

se rv ice  i s  cur ren t l y  pend ing  approva l .  

 

As ide  f rom  the  above ,  the  most  notab le  deve lopment  across  Canada  was  a  

pre l im ina ry  d iscuss ion  on  AV  t r anspor ta t ion  a l te rna t i ves  i n  Saska tchewan .  Whi le  s t i l l  

i n  very  ear l y  s tages ,  the  Mayor  of  Saska toon  has  made  repea ted  ca l l s  fo r  

i n f ras t ruc tu re  to  be  des igned  wi th  the  capab i l i t y  of  suppor t ing  autonomous  veh ic les  

wi th in  the  nex t  15  years  [100 ] .  
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As  a  resu l t ,  whi le  Onta r io  l eads  progress  i n  th i s  f i e ld ,  and  some  notab le  p lans  are  

be ing  put  fo r th  i n  BC  and  Alber ta ,  AV  ac t i v i t y  and  deve lopment  overa l l  i n  Canada  

rema ins  l ow .  Meanwhi le ,  Google ’s  autonomous  veh ic le  f l ee t  have  a l ready  dr iven  

more  than  3  mi l l ion  mi les  on  pub l i c  roads  i n  the  US  [101 ] ,  and  Germany  has  adopted  

the  wor ld ’s  f i r s t  eth ica l  gu ide l ines  fo r  se l f -dr iv ing  ca rs  [102 ] .  I n  the  f ace  of  these  

globa l  deve lopments ,  we  are  a l ready  t r a i l i ng  beh ind  –  a  rea l i t y  tha t  i s  re in fo rced  by  

the  globa l  AV  I ndex .  Remain ing  compet i t i ve  i n  th i s  marke t  means  get t ing  Canada  a  

sea t  a t  the  t ab le ,  and  i nves t ing  the  t ime  and  resources  to  s tay  the re .  

 

 

 

 

I ncorpora t ing  e lements  l i ke  techno logy ,  env i ronmenta l  sus ta inab i l i t y ,  and  

access ib i l i t y ,  smar t  c i t i es  are  i nc reas ing ly  becoming  par t  of  the  common  vernacu la r .  

By  def in i t ion ,  a  smar t  c i ty  i s  a  “munic ipa l i t y  tha t  uses  i n fo rmat ion  and  

communica t ion  techno log ies  to  i nc rease  opera t iona l  e f f i c iency ,  sha re  i n fo rmat ion  

wi th  the  pub l i c ,  and  improve  both  the  qua l i t y  of  government  se rv ices  and  c i t i zen  

wel fa re . [103 ] ”  As  popu la t ions  grow  and  urban  sprawl  becomes  more  preva len t ,  the  

ab i l i t y  to  make  the  bes t  use  of  urban  space  i s  c r i t i ca l .  

 

The  wor ld  around ,  i t  i s  c lea r  tha t  c i t i es  are  the  fu tu re  of  work  and  l i f e .  I n  2016 ,  

approx imate ly  55%  of  the  wor ld ’s  popu la t ions  were  l i v ing  i n  urban  cent res  [104 ] .

Tha t  f igu re  grows  to  82%  fo r  the  US  and  Canada  [105 ] .   I n  Canada  spec i f i ca l l y ,  the  

2016  Census  p laced  more  than  one  th i rd  of  Canad ians  l i v ing  i n  j us t  3  met ropo l i t an  

areas :  Toronto ,  Mont rea l ,  and  Vancouver  [106 ] .   Both  Canada  and  the  US  have  some  

of  the  h ighes t  concent ra t ions  of  urban  popu la t ions  i n  the  G7 ;  and  many  c i t i es  around  

the  wor ld  are  beg inn ing  to  bat t l e  the  cha l lenges  assoc ia ted  wi th  urban  sprawl  and  a  

growing  popu la t ion  s i zes .  

 

Ut i l i z ing  techno logy  to  improve  the  qua l i t y  of  l i f e ,  smar t  c i t i es  bene f i t  res idents  i n  a  

number  of  ways .  They  genera te  env i ronmenta l  improvements  though  a  re l i ance  on  

green  energy ;  they  save  space ,  by  us ing  c rea t i ve  arch i tec tu ra l  so lu t ions  l i ke  s tacked  

hous ing ;  they  improve  product i v i t y ,  by  c rea t ing  mechan isms  fo r  the  grea te r  

par t i c ipa t ion  of  a l l  peop le  i n to  the  economy ,  i nc lud ing  improved  mobi l i t y  so lu t ions  

l i ke  autonomous  veh ic les ;  and  they  even  improve  the  qua l i t y  of  hea l thca re ,  though  

the  use  of  e -hea l th  app l i ca t ions  tha t  a l low  fo r  rea l - t ime  symptom  d iagnos i s  [107 ] .  

These  are  j us t  a  f ew  examples  of  the  wide - r ang ing  oppor tun i t i es  and  bene f i t s  tha t  

our  fu tu re  smar t  c i t i es  may  produce .  
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The  potent ia l  of  autonomous  veh ic les  i n  a  smar t  c i ty  are  unbounded .  More ,  many  

would  argue  tha t  AVs  wi l l  not  be  ab le  to  func t ion  a t  opt ima l  per fo rmance  wi thout  

smar t  c i t i es .  Desp i te  the  techno log ica l  potent ia l  of  AVs ,  many  i nd ica te  tha t  “ [… ]  

they ’ l l  on ly  be  as  power fu l  as  the i r  su r round ing  a l lows  [108 ] . ”  Us ing  the  base  

pr inc ip le  of  V2X ,  an  AV  must  be  ab le  to  communica te  wi th  a  smar t  i n f ras t ruc tu re  –  

tha t  i s ,  i n f ras t ruc tu re  tha t  can  “ t a l k ”  to  them,  though  the  use  of  sensors  and

t ransmiss ion  of  data .  Th is  communica t ion  i s  c ruc ia l  fo r  the  veh ic les  to  become  aware  

of  obs tac les  a long  the i r  paths ,  and  ut i l i ze  the  most  e f f i c ien t  ways  to  get  to  the i r  

des t ina t ions .  Without  these  suppor t  mechan isms ,  they  wi l l  l i ke ly  get  s tuck .  Tak ing  

th i s  need  fo r  connect i v i t y  i n to  account ,  i t  i s  c lea r  tha t  the  success  of  AVs  on  a  l a rge -  

sca le  i s  i nhe ren t l y  t i ed  to  the  deve lopment  and  growth  of  smar t  c i t i es .  

 

 

 

Es t imates  p lace  the  fu l l -sca le  use  of  AVs  as  caus ing  a  drop  of  up  to  60%  i n  the  

number  of  veh ic les  on  c i ty  s t ree ts .  Th is  wi l l  c rea te  by -products  i nc lud ing  an  80%  

decrease  i n  t a i lp ipe  emiss ions ,  and  90%  f ewer  acc idents  on  the  road  [109 ] .  Whi le  we  

i n  Canada  are  f a r  f rom  th i s  k ind  of  AV  adopt ion ,  pav ing  the  way  the re  wi l l  be  key  i n  

usher ing  i n  a  va r ie ty  of  bene f i t s  to  Canad ians  across  a l l  reg ions .  

 

As  ment ioned ,  the  l a rge -sca le  adopt ion  of  AVs  i s  dependent  on  hav ing  i n  the  r igh t  

i n f ras t ruc tu re  to  suppor t  them.  These  i nc lude  the  techno log ica l  deve lopments  

needed  fo r  veh ic les  to  communica te  wi th  the i r  su r round ings .  To  a  degree ,  today ’s  

modern  veh ic les  a l ready  possess  th i s  capac i ty ,  i n  a  rud imenta ry  way .  Veh ic le  

d iagnos t i c  sys tems ,  i n  use  s ince  the  ear l y  90s  [110 ] ,  are  ab le  to  read  a  veh ic le ’s  

bas ic  compos i t ion  and  produce  repor t s .  Recent  improvements  have  t aken  tha t  

concept  and  r amped  i t  up  th rough  the  use  Wi - f i ,  4G  and  LTE .  For  example ,  the  

Colombian  product  CarLock  uses  GPS  and  4G  to  moni to r  a  veh ic le  and  send  the  

dr ive r  a le r t s  when  i t  i s  moved ,  when  the  eng ine  s ta r t s  or  i f  an  unusua l  movement  i s  

detec ted  [111 ] .  I t  can  even  not i f y  your  emergency  contac ts  v ia  SMS  i n  the  event  tha t  

i t  exper iences  a  co l l i s ion  [112 ] .  I n  the  US ,  a  s im i la r  product  ex i s t s ,  ca l led  Zub ie .  

Us ing  the  I n te rne t  and  GPS ,  Zub ie  i s  ab le  to  de l i ve r  rea l - t ime  l oca t ion ,  t r ip  h is to ry ,  

main tenance  a le r t s  and  eng ine  d iagnos t i cs  among  other  dr iv ing - i ns igh ts ,  to  the  user  

[113 ] .   With  these  and  other  deve lopments ,  i t  i s  becoming  i nc reas ing ly  ev ident  tha t  

some  of  the  techno log ica l  changes  needed  to  power  connected  veh ic les  i n  our  

fu tu re  smar t  c i t i es  are  a l ready  underway .  
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However ,  a  t ru ly  “smar t ”  c i ty ,  ab le  to  i n tegra te  l i v ing  space  wi th  e f f i c ien t  mobi l i t y  

so lu t ions  l i ke  AVs ,  wi l l  necess i ta te  f as te r  and  bet te r  connect i v i t y ,  as  wel l  as  

improved  data  s to rage  so lu t ions  tha t  f a r  su rpass  cur ren t l y -ava i l ab le  opt ions .  

Through  the  use  of  5 ,  6  or  even  7G,  i n f ras t ruc tu re  tha t  i s  comple te  wi th  sensors  wi l l  

be  ab le  to  captu re  t r a f f i c  i n fo rmat ion  and  t r ansmi t  th i s  data  to  veh ic les  on  the  road .  

For  example ,  a  sensor -equ ipped  t r a f f i c  l i gh t  would  be  ab le  to  send  i n fo rmat ion  

about  l i gh t  changes  to  autonomous  veh ic les ,  a l low ing  the  l a t te r  to  ad jus t  the i r  

speed  pr io r  to  encounte r ing  the  l i gh t  [114 ] .  Th is  communica t ion ,  d isp layed  

between  the  convergence  of  i n f ras t ruc tu re  and  veh ic les  exempl i f y  the  t ype  of  

“connect ion ”  needed  to  prope l  our  fu tu re  c i t i es .  Th is  connect ion  i s  key  to  the  

deve lopment  of  i n te l l igen t  t r anspor t  sys tems ,  improved  hea l thca re  and  educa t ion  

so lu t ions ,  secure  and  e f f i c ien t  f i nanc ia l  t r ansac t ions ,  and  many  other  e lements  of  

smar t  c i t i es  tha t  i nco rpora te  e f f i c iency ,  e f fec t i veness  and  product i v i t y  fo r  the  

purpose  of  improv ing  the  qua l i t y  of  l i f e  wi th in  our  communi t i es .   

 

 

 

There  i s  no  shor tage  of  d iscuss ion  on  smar t  c i t i es ,  these  days .  Many  sugges t  tha t  

smar t  c i t i es  wi l l  be  the  key  to  r amping  up  product i v i t y ;  others  focus  on  how  they  

wi l l  improve  communi ty  re la t ions  and  genera l l y  make  our  l i ves  bet te r .  However ,  

though  a l l  th i s  d iscuss ion ,  one  key  ques t ion  rema ins :  what  wi l l  they  ac tua l l y  l ook  

l i ke?  

 

With  more  than  80%  of  today ’s  globa l  GDP  genera ted  by  c i t i es  [115 ] ,  focus ing  on  

the  fu tu re  of  our  urban  met ros  i n  Canada  and  around  the  wor ld ,  i s  c ruc ia l .  Based  i n  

the  i dea  of  “g iv ing  our  huge  urban  areas  a  techno log ica l  upgrade ”  [116 ] ,  smar t  

c i t i es  b lend  the  use  of  techno logy  to  improve  e f f i c iency ,  e f fec t i veness  and  qua l i t y  

of  l i f e .  Smar t  c i t i es  wi l l  conta in  fu l l y - i n tegra ted  i n f ras t ruc tu re ,  i nc lud ing  smar t  

t r anspor t  se rv ices ,  smar t  wate r  se rv ices ,  smar t  f i nanc ia l  i ns t i tu t ions ,  and  many  

others ,  powered  th rough  connected  e lec t r i ca l  power  gr ids  [117 ] .  I n  tu rn ,  these  

“smar t ”  improvements  are  es t imated  to  boos t  e f f i c iency  and  product i v i t y ,  whi le  

s imu l taneous ly  improv ing  qua l i t y  of  l i f e .  

 

Re ly ing  on  AI  to  process  the  b ig  data  tha t  i s  cons tan t l y  be ing  t r ansmi t ted ,  smar t  

c i t i es  wi l l  need  to  be  equ ipped  wi th  a  mul t i tude  of  sensors .  These  sensors  wi l l  then  

communica te  i n fo rmat ion  about  the  “hea l th ”  and  s ta tus  of  the  c i ty  —  i nc lud ing

po l lu t ion  l eve l s ,  weather  sys tems ,  and  potent ia l  th rea ts  such  as  ear thquakes ,  

hur r i canes  and  other  d isas te r s  –  to  the  i n f ras t ruc tu re  [118 ] .  
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From  here ,  the  i n f ras t ruc tu re  wi l l  use  AI  to  ana lyze  the  mean ing  beh ind  th i s  data ,  

and  t ake  the  appropr ia te  ac t ions .  

 

As  ment ioned  ear l i e r ,  one  of  the  key  concepts  of  e f fec t i ve  and  smar t  c i t i es  are  

i n te l l igen t  t r anspor ta t ion  so lu t ions ,  i nc lud ing  AVs .  For  these  veh ic les  to  e f fec t i ve ly  

and  e f f i c ien t l y  t r ave l  on  our  c i ty  s t ree ts ,  seve ra l  i n f ras t ruc tu re  changes  wi l l  need  to  

be  made  i n  order  to  accommodate  them.  One  impor tan t  change  wi l l  be  the  

imp lementa t ion  of  roads ide  sensors  a long  s t ree ts  and  h ighways ,  which  wi l l  use  

networks  l i ke  5G  to  r ap id ly  send  key  i n fo rmat ion  to  the  veh ic les .  These  roads ide  

sensors  wi l l  e f fec t i ve ly  ac t  as  the  veh ic les  eyes ,  a l low ing  them  to  “see ”  ac t i v i t y  f a r  

ahead  on  the i r  rou tes .  Th is  capab i l i t y  wi l l  not  on ly  a l low  veh ic les  to  make  the  bes t  

t r a f f i c  maneuvers  poss ib le  to  save  t ime  and  energy ,  but  i t  wi l l  a l so  produce  added  

sa fe ty  f ea tu res  i n  the  event  tha t  human  i n te rvent ion  i s  requ i red .  Through  the  ear l y  

rece ip t  of  these  s igna l s ,  passengers  who  may  be  ea t ing ,  s leep ing  or  watch ing  a  

mov ie  can  have  minutes  r a the r  than  seconds  of  warn ing  to  engage  the  veh ic le ,  i f  

necessa ry  [119 ] .  Compare  th i s  to  our  cur ren t  capac i ty ,  where  roads ide  sensors  do  

not  wide ly  ex i s t .  Here ,  ca r -mounted  L IDAR  sensors  are  used  i ns tead .  These  sys tems ,  

of fe r ing  a  r ange  of  on ly  200  mete rs  fo r  passenger  response  means  tha t  the  

passenger  wi l l  be  g iven  between  5 -10  seconds  of  warn ing  rega rd ing  an  unusua l  

s i tua t ion  up  ahead  [120 ] .  I n  some  cases ,  th i s  presents  a  s ign i f i can t  cha l leng ing  fo r  

appropr ia te  passenger  response .  

 

Other  impor tan t  i n f ras t ruc tu ra l  changes  of  smr t  c i t i es  i nc lude  a l te ra t ions  to  the  use

o f  space  and  t r a f f i c  f l ow  pro toco l s .  As  i t ’s  es t imated  tha t  the  smar t  c i t i es  of  the  

fu tu re  wi l l  most  l i ke ly  see  the  bene f i t s  of  i n te l l igen t  t r anspor t  i f  autonomous  

veh ic les  are  “ ren ted ”  r a the r  than  purchased  [121 ] ,  the  demand  fo r  park ing  or  

s to rage  space  fo r  veh ic les  i s  expec ted  to  dras t i ca l l y  decrease .  I n  the  US  a lone ,  

exper t  ana lys i s  uncovered  tha t  the  r i se  i n  dr ive r less  veh ic les  and  i nc reased  

adopt ion  of  r ide  sha r ing  wi l l  cause  a  drop - i n  park ing  demand  by  over  5 .7  b i l l i on  

square  mete rs  by  2035  [122 ] .  Accord ing  to  a  recent  s tudy  comple ted  by  INR IX ,  an  

organ i za t ion  ded ica ted  to  resea rch  fo r  i n te l l igen t  movement  of  veh ic les  and  

peop le ,  the  pa ins  of  seek ing  park ing  i s  a  globa l  phenomenon ,  wi th  i t s  

consequences  be ing  any th ing  but  neg l ig ib le .  The  s tudy  found  tha t  the  economic  

burden  of  l ook ing  fo r  park ing  was  s ign i f i can t  across  seve ra l  count r i es .  Here ,  US ,  UK  

and  German  dr ive rs  were  recorded  as  spend ing  an  average  of  17 ,  44  and  41  hours  a  

year  l ook ing  fo r  park ing  [123 ] .  V iewed  f rom  the  l ens  of  impac t  on  product i v i t y ,  th i s  

wasted  t ime  t r ans la ted  to  $72 .7  b i l l i on ,  £23 .3  and  €40 .4  b i l l i on  i n  revenue  l osses

[124 ] .  
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Other  minor  i n f ras t ruc tu ra l  changes  needed  fo r  fu l l  AV  func t iona l i t y  wi th in  a  smar t  

c i ty  i nc lude  the  improvement  of  pa in t  j obs  on  the  roads ,  and  the  deve lopment  of  

s t ree t  s ignage  to  he lp  AVs  “see ”  bet te r  [125 ] .  Along  wi th  sensor -equ ipped  t r a f f i c  

l i gh ts ,  these  changes  wi l l  he lp  i n f ras t ruc tu re  e f fec t i ve ly  communica te  wi th  veh ic les .  

Accord ing  to  Rutgers ’  Unive rs i t y  cha i r  of  E lec t r i ca l  and  Compute r  Eng ineer ing ,  

smar t  c i t i es  are  ones  “where  every  dev ice ,  every  ent i t y ,  and  every  ob jec t  can  

connect  fo r  whateve r  the  need ”  [126 ] .  Combined ,  these  revo lu t iona ry  changes  are  

ones  tha t  wi l l  undoubted ly  produce  f a r - reach ing  bene f i t s  across  our  many  d ive rse  

globa l  communi t i es .  

 

 

Cur ren t l y ,  the  i dea  of  a  smar t  c i ty  i s  one  tha t  many  communi t i es  around  the  wor ld  

are  j us t  beg inn ing  to  grapp le  wi th .  However ,  eventua l l y ,  the  t ime  wi l l  come  to  tu rn  

the  concept  i n to  rea l i t y .  As  a  resu l t ,  the  methods  and  prac t i ces  tha t  we  employ  

today  –  whether  i t  be  urban  p lann ing ,  c i ty  eng ineer ing  or  the  soc ia l  cons t ruc ts  tha t  

suppor t  c i t i es  and  communi t i es  –  wi l l  undergo  a  subs tan t i a l  change .  With  th i s  

change ,  the  demand  fo r  cer ta in  occupat ions  needed  to  prope l  these  c i t i es  fo rward  

wi l l  i nev i tab ly  grow.  

 

Our  resea rch  has  i den t i f i ed  a  group  of  11  Nat iona l  Occupat iona l  Categor ies  (NOCs )  

(see  Append ix  I I I )  tha t  we  be l ieve  wi l l  see  r i s ing  demand  i n  Canada  as  the  concept  

of  smar t  c i t i es  p icks  up  s team  and  pathways  fo r  imp lementa t ions  are  genera ted .  For  

example ,  NOC  2131  and  2153 ,  Civ i l  Eng ineers  and  Urban  and  Land  Use  P lanners ,

w i l l  be  par t i cu la r l y  re levant  i n  the  deve lopment  of  smar t  c i t i es ,  namely  when  i t  

comes  to  some  of  th i s  group ’s  spec i f i c  sub -occupat ions  l i ke  Civ i l  and  Geodet ic  

Eng ineers  as  wel l  as  Munic ipa l  and  Urban  P lanners .  Take  fo r  i ns tance  the  

deve lopment  of  “s tacked ”  urban  dwel l ings  desc r ibed  ear l i e r .  These  cons t ruc ts  are  

ones  tha t  can  of fe r  mul t i -use  se rv ices ,  i nc lud ing  l i v ing  space ,  commerc ia l  space ,  

and  i n  some  cases ,  even  seve ra l  s to reys  of  ver t i ca l  f a rm land .  With  the  except ion  of  

some  l and -sca rce  c i t i es  l i ke  S ingapore  and  Hong  Kong  tha t  cur ren t l y  employ  

vers ions  of  s tacked  hous ing  or  urban  s tacked  f a rm ing  [127 ] ,  the  ab i l i t y  to  combine  

l i v ing ,  commerc ia l  and  f a rm ing  space  on  a  l a rge  sca le  i s  f a r  f rom  a  ub iqu i tous  

concept  on  a  globa l  sca le ,  and  ye t  to  be  a t tempted  i n  Canada .   As  a  resu l t ,  c iv i l  and  

geodet ic  eng ineers  wi l l  be  needed  to  conceptua l i ze  seve ra l  f ea tu res  of  these  fu tu re  

s t ruc tu res :  f i r s t ,  they  wi l l  need  to  dra f t  p lans  fo r  how  to  ac tua l l y  bu i ld  them,  t ak ing  

i n to  account  re levant  grav i ta t iona l  and  te r res t r i a l  cons ide ra t ions ,  among  others ;

and  second ,  they  wi l l  need  to  des ign  and  cons t ruc t  them  i n  a  way  tha t  i s  

arch i tec tu ra l l y  sound  and  eas i l y -main ta ined .  
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Compl iment ing  the  phys ica l  cons t ruc t ion  requ i rements  of  these  bu i ld ings ,  l and  use  

and  munic ipa l  p lanners  wi l l  be  needed  to  ensure  tha t  l and  i s  ut i l i zed  i n  the  most  

e f f i c ien t  and  e f fec t i ve  way ,  and  tha t  the  s t ruc tu res  are  p laced  i n  l oca t ions  tha t  

respond  to  the  needs  of  the  c i ty  –  tha t  i s ,  near  easy  access  to  t r ans i t ,  communi ty

spaces ,  and  even  majo r  sh ipp ing  rou tes  where  the  f a rm ing  y ie ld  can  be  t r anspor ted  

to .   

 

S imi la r l y ,  occupat ions  under  NOC  4161  Natura l  and  Appl ied  Sc ience  Po l i cy  

Researchers ,  Consu l tan ts  and  Programs  Of f i ce rs ,  as  wel l  as  NOC  4162  Economis t s  

and  Economic  Po l i cy  Researchers  and  Ana lys t s  wi l l  a l so  be  re levant  i n  the  smar t  

c i ty  l andscape .  These  occupat ions  wi l l  assess  and  t r ack  the  soc ia l ,  economic  and  

po l i t i ca l  impac ts  of  smar t  c i t i es ,  he lp ing  to  deve lop  the  groundwork  needed  to  

cons i s ten t l y  suppor t  and  imp lement  improvements  on  an  on -go ing  bas i s .  For  

example ,  wi th  the  acce le ra ted  use  of  c lean  energy  so lu t ions  i n  c i t i es ,  used  to  run  

every th ing  f rom  urban  s tacked  bu i ld ings  to  autonomous  veh ic les ,  Energy  Po l i cy  

Ana lys t s  (under  NOC  4161 )  wi l l  wi tness  i nc reas ing  l abour  demand ,  s ince  these  

occupat ions  wi l l  be  key  i n  assess ing  re levant  po l i cy  imp l i ca t ions  l i nked  to  new

energy  sources .  S imi la r l y ,  Economic  Po l i cy  Ana lys t s  (under  NOC  4162 )  wi l l  be  

needed  i n  order  to  ana lyse  the  economic  impac t  of  new  energy  so lu t ions ,  as  wel l  as  

other  smar t  c i ty  i nnova t ions  such  as  i n te l l igen t  t r ans i t .   

 

These  and  other  occupat ions ,  r ang ing  f rom  so f tware  deve lopers  who  wi l l  des ign  

data -ca tch ing  sensors ,  to  cons t ruc t ion  managers  who  wi l l  phys ica l l y  cons t ruc t  our  

new  bu i ld ings ,  wi l l  become  i nc reas ing ly  re levant  and  i n -demand  as  smar t  c i t i es

move  f rom  concept  to  rea l i t y .  Whi le  we  i n  Canada  are  on ly  i n  very  rud imenta ry  

phases  of  smar t  c i ty  des ign ,  s tay ing  ahead  of  the  game  wi l l  mean  ensur ing  tha t  we  

bu i ld  the  re levant  t a len t  base  today ,  a l low ing  us  to  smooth ly  and  eas i l y  se rve  the  

needs  of  tomor row .  

 

 

For  a  c i ty  to  t ru ly  become  “smar t ” ,  i t  needs  to  bu i ld  the  i n f ras t ruc tu re  necessa ry  to  

suppor t  th i s  change .  Th is  means  tha t  not  on ly  wi l l  we  see  i nc reas ing  demand  fo r  

cur ren t -day  occupat ions  l i ke  urban  p lanners ,  but  we  wi l l  a l so  wi tness  the  

deve lopment  of  comple te ly  new  j obs  as  wel l  –  tha t  i s ,  ones  wi th  sk i l l s ,  t i t l es  and  

occupat iona l  c lass i f i ca t ions  tha t  do  not  cur ren t l y  ex i s t  today .  Whi le  the  very  

concept  of  smar t  c i t i es  has  on ly  recent l y  come  to  f ru i t ion  i n  many  of  the  wor ld ’s  

met ros ,  i t  i s  es t imated  tha t  many  of  the  fu tu re ’s  “smar t ”  j obs  wi l l  be  der i ved  f rom  a  

se t  of  core  va lues  i nc lud ing  connect i v i t y ,  e f f i c iency ,  env i ronmenta l  sus ta inab i l i t y  

and  i nc lus iv i t y .
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Given  th i s  convergence ,  new  j obs  wi l l  need  to  be  c rea ted  to  suppor t  th i s  change  

and  growth .  Whi le  some  fu tu re  occupat ions  wi l l  undoubted ly  grow  f rom  the  need  

fo r  s t rong  d ig i ta l  sk i l l s  and  exper t i se ,  others  may  emerge  f rom  the  soc ia l  

cons ide ra t ions  of  smar t  c i ty  growth .  Key  pred ic t ions  of  i n -demand  fu tu re  

occupat ions  i nc lude :  te lemat ics  so f tware  arch i tec t s ,  t asked  wi th  deve lop ing  

i n tegra ted  mobi le  usage  and  autonomous  veh ic le  moni to r ing  sys tems ;  b ig  data  

ana lys t s ,  who  wi l l  be  respons ib le  of  ana lyz ing  the  c i ty ’s  l a rge  data  captu res  to  

genera te  improved  prac t i ces ;  smar t  c i ty  p lanners ,  who  wi l l  co l l abora te  wi th  other  

depar tments  to  min imize  waste  and  improve  c i ty  e f f i c iency ;  and  even  a  sha red  

va lue  of f i ce rs ,  respons ib le  fo r  ensur ing  tha t  a l l  c i ty  min i s t r i es  sha re  the  va lues  of  

advanc ing  sus ta inab i l i t y  prac t i ces  to  improve  the  qua l i t y  of  l i f e  fo r  the  c i ty ’s  

res idents  [128 ] .    

 

Whi le  s ign i f i can t l y  more  resea rch  i s  necessa ry  i n  order  to  accura te ly  es t imate  

l abour  needs  beyond  these  pre l im ina ry  pred ic t ions  –  and  i n  par t i cu la r ,  as  they  

re la te  to  the  spec i f i c  needs  of  Canada  –  occupat ions  l i ke  the  above ,  a long  wi th  

many  others ,  wi l l  sprout  wi th  the  r i se  of  smar t  c i t i es .  Focus ing  on  the  convergence  

between  techno logy ,  sus ta inab i l i t y  and  improved  qua l i t y  of  l i f e ,  smar t  c i t i es  wi l l  

undoubted ly  br ing  changes  to  our  l abour  marke t  and  i n  many  ways ,  they  wi l l  

acce le ra te  the  need  fo r  sk i l l ed  t a len t .  However ,  wi th  these  changes ,  smar t  c i t i es  

wi l l  usher  i n  end less  oppor tun i ty .  They  wi l l  not  on ly  prove  key  to  fu tu re  

techno log ica l  growth  and  economic  deve lopment ,  but  they  wi l l  be  cent ra l  to  the  

overa l l  sus ta inab i l i t y  and  l i vab i l i t y  of  our  c i t i es  and  communi t i es  i n  Canada  and  

around  the  wor ld .  

 

 

 

 

 

 

Whi le  Canada  i s  not  ye t  a t  the  l eve l  of  some  globa l  power  p laye rs  l i ke  the  US ,  

Germany  or  Japan  i n  the  AV  space ,  our  l abour  marke t  wi l l  i nc reas ing ly  wi tness  

changes ,  d is rupt ions ,  cha l lenges  and  oppor tun i t i es  as  AV  techno logy  becomes  

more  deve loped ,  commonplace  and  accepted .  Of  course ,  these  changes  wi l l  t ake  

p lace  ne i the r  dras t i ca l l y  nor  immed ia te ly .  I ns tead ,  AVs  wi l l  be  ro l l ed  out  i n  phases  

of  automat ion ,  and  wi th  gradua l  tes t ing  and  imp lementa t ion .  
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Th is  be ing  sa id ,  the  r i se  of  th i s  key  techno logy  wi l l  a l so  usher  i n  changes  to  our  

cur ren t  l abour  marke t  needs .  Th is ,  s im i la r  to  the  resu l t  of  many  pas t  techno log ica l  

advancements ,  i s  unavo idab le .  There fo re ,  whi le  some  j obs  wi l l  see  a  r i se  i n  need ,  

others  wi l l  i nev i tab ly  wi tness  dec l ine  or  i n  some  cases ,  even  d isp lacement .  However ,  

these  changes  are  f a r  f rom  beckon ing  the  kne l l  of  the  “ j obpoca lypse ” .  Autonomous

veh ic les  may  change  cer ta in  occupat iona l  requ i rements ,  but  they  wi l l  i n  no  way  

s igna l  a  l a rge -sca le  l oss  of  j obs ,  as  i s  somet imes  pred ic ted .  I ns tead ,  us ing  

techno logy  tha t  improves  access ib i l i t y  and  i nc lus iv i t y  of  mobi l i t y ,  AVs  wi l l  be  the  

source  of  seve ra l  new  and  h igh -qua l i t y  j obs  c rea ted  –  both  i n  the  tech  sec to r ,  and  

across  the  ent i re  economy .  For  example ,  a t  the  cur ren t  t ime  where  AV  techno logy  

rema ins  f a i r l y  rud imenta ry  i n  Canada ,  seve ra l  key  occupat ions  spec i f i ca l l y  re la ted  to  

the  f i e ld  have  a l ready  begun  to  emerge .  Examples  i nc lude :  automot ive  advanced  

dr ive r  sys tem  eng ineers ,  automated  veh ic le  resea rch  eng ineers ,  and  autonomous  

veh ic le  t r a ine rs ,  among  many  others .  At  the  same  t ime ,  the  r i s ing  need  of  these  

occupat ions  have  not  func t ioned  to  d isp lace  t r ad i t iona l  automot ive - re la ted  j obs  l i ke  

mechan ics  or  t r ans i t  d ispa tchers ,  even  though  the  sk i l l  needs  of  the  l a t te r  may  

eventua l l y  change .  Th is  i s  on ly  a  gl impse  i n to  the  j ob -c rea t ion  potent ia l  tha t  AVs  

can  produce .  

 

Whi le  AV - re la ted  occupat ions  wi l l  l a rge ly  f ac i l i t a te  the  need  fo r  d ig i ta l l y -sk i l l ed  

t a len t ,  other  i ndus t r i es  wi l l  a l so  see  pos i t i ve  growth  as  a  resu l t .  These  i nc lude  

pub l i c  p lann ing ,  c i ty  p lann ing ,  and  even  cons t ruc t ion .  As  ment ioned  ear l i e r ,  

techno logy  l i ke  autonomous  veh ic les  wi l l  necess i ta te  the  redes ign ing  of  our  cur ren t  

c i t i es  i n  order  to  opera te  a t  the i r  opt ima l  potent ia l .  The  techno log ica l  deve lopment  

of  autonomous  veh ic les  and  the  growth  of  smar t  c i t i es  are  i nhe ren t l y  l i nked .  

Moreover ,  AVs  may  a l so  be  fundamenta l  i n  chang ing  the  way  suburbs  are  s t ruc tu red .  

L inked In  co - founder  Marc  Andreessen  exp la ins  tha t  autonomous  veh ic les  may  

ac tua l l y  l ead  to  the  c rea t ion  of  “exurbs ”  –  a  l aye r  beyond  a  c i ty ’s  suburbs  –  the  

deve lopment  of  which  wi l l  cause  a  s ign i f i can t  boom  i n  cons t ruc t ion ,  e f fec t i ve ly  

c rea t ing  a  s t rong  need  fo r  many  “non -AV ”  j obs  [129 ] .  

 

 

Whi le  AVs  wi l l  be  the  source  of  j ob  c rea t ion ,  they  wi l l  a l so  usher  i n  changes  tha t  wi l l  

mean  the  reconceptua l i za t ion  of  sk i l l s  re la ted  to  some  of  today ’s  occupat ions .  For  

example ,  even  though  AVs  wi l l  not  d isp lace  po l i ce  of f i ce rs ,  they  may  cause  the  da i l y  

requ i rements  of  th i s  ro le  to  change .  With  autonomous  veh ic les  be ing  f r ee  f rom  

human  er ro r  or  l og ic  d isc repanc ies ,  po l i ce  of f i ce rs  wi l l  spend  l e ss  t ime  on  h ighway  

pat ro l s ,  dea l ing  wi th  t r a f f i c  s tops  and  –  resu l tan t  of  the  reduced  vo lume  of  co l l i s ions  

–  i nves t iga t ing  t r a f f i c  i nc idents  [130 ] .  
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At  the  same  t ime ,  po l i ce  may  be  requ i red  to  t ake  on  other  respons ib i l i t i es  i n  the  

p lace  of  these  –  many  of  which  wi l l  necess i ta te  upsk i l l i ng  and /or  re t ra in ing .  Some  

examples  of  new  respons ib i l i t i es  fo r  po l i ce  of f i ce rs  work ing  wi th  AVs  may  i nc lude  

the  ab i l i t y  to  i den t i f y ,  mi t iga te  and  e f fec t i ve ly  pun ish  c r imes  re la ted  to  cyber  a t tacks  

(hack ing ) ,  l ead ing  to  the  use  of  AVs  fo r  i l l i c i t  purposes  [131 ] .  Th is  i s  j us t  one  

example  of  the  f a r - reach ing  t r ans fo rmat i ve  potent ia l  of  autonomous  veh ic les .  

 

There  i s  no  doubt  tha t  f a r - reach ing  techno log ica l  deve lopments  l i ke  autonomous  

veh ic les  wi l l  change  the  Canad ian  l abour  marke t  and  –  i n  one  way  or  another  –  

impac t  numerous  cur ren t -day  occupat ions .  As  a  resu l t ,  whi le  i n i t i a l l y  d i f f i cu l t  to  

grapp le  wi th ,  i t  i s  l i ke ly  tha t  some  j obs  wi l l  be  d isp laced  due  to  th i s  techno logy .  

However ,  the  d isp lacement  of  some  j obs  as  a  resu l t  of  techno log ica l  i nnova t ion  i s  

noth ing  new,  and  i n  most  cases ,  i s  not  a  concept  wor th  f ea r ing .  From  the  i nvent ion  

of  the  whee l ,  the  f i r s t  automobi le ,  or  the  deve lopment  of  i ndus t r i a l  f a rm ing  

equ ipment ,  techno logy  has  been  a  dr ive r  of  change  and  growth .  A  2015  Delo i t te  

s tudy ,  Techno logy  and  Peop le  sugges ts  tha t  by  and  l a rge  i n  the  UK,  techno logy  has  

ac ted  as  a  “ j ob -c rea t ing  mach ine ”  th roughout  human  h is to ry  [132 ] .  The  s tudy  asse r t s  

tha t  over  the  course  of  the  l a s t  150  years ,  techno logy  has  been  key  i n  c rea t ing  good -  

qua l i t y  j obs  fo r  workers ,  whi le  a l so  be ing  ut i l i zed  to  comple te  dangerous  and /or  

l abor ious  t asks  i n  the  p lace  of  humans  [133 ] .  Dur ing  th i s  t ime  per iod ,  the  most  

pro found  d isp lacement  of  employment  was  seen  across  l ow -sk i l l ed  occupat ions  l i ke  

foo t -ware  and  l ea the r  workers ,  as  wel l  as  weavers  and  kn i t te r s  –  both  of  which  had  

seen  employment  decreases  of  82%  and  79% ,  f rom  1992  to  2014  [134 ] .  However ,  

whi le  these  occupat ions  wi tnessed  dec l ine ,  the  r i se  of  h igh -qua l i t y  j obs  was  

exponent ia l .  Occupat ions  i n  nurs ing ,  teach ing ,  and  bus iness  management  had  grown  

by  909% ,  580%  and  365%  dur ing  the  same  t ime  per iod  [135 ] .  There fo re ,  whi le  i t  i s  

i nev i tab le  tha t  AV  techno logy  wi l l  br ing  fo r th  t r ans i t ion  and  i n  a  f ew  cases ,  

d isp lacement  of  some  j obs ,  the  ques t ion  tha t  emerges  i s  whether  or  not  tha t  i s  tha t  

necessa r i l y  a  bad  th ing .  S imply  put :  are  the  j obs  tha t  AVs  may  d isp lace  t ru ly  

comparab le  to  the  h igh -qua l i t y  oppor tun i t i es  tha t  they  wi l l  genera te  i n  the i r  p lace?  

 

 

The  impac t  tha t  t r ans fo rmat i ve  techno log ies  l i ke  AVs  have  on  a  g iven  l abour  marke t  

i s  h igh ly  dependent  on  the  s tage  a t  which  the  techno logy  opera tes .  Whi le  Canada  

s t i l l  i n  the  very  ear l y  s tages  of  AV  techno logy ,  our  resea rch  has  i den t i f i ed  the  

fo l low ing  charac te r i s t i cs  tha t  we  expec t  to  t ake  p lace  as  connected  and  autonomous  

veh ic les  become  more  deve loped  and  ut i l i zed :  
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1.  Occupat ions  tha t  are  dependent  on  human  dr ive rs  wi l l  be  

i nc reas ing ly  phased  out ,  and  eventua l l y  d isp laced .  We  ant ic ipa te  

tha t  the  need  fo r  these  occupat ions  wi l l  be  sca led  back  under  

Leve l  3  automat ion ,  and  fu l l y  d isp laced  by  Leve l  5 .  Append ix  IV

inc ludes  a  l i s t  of  the  most  re levant  dr ive r  occupat ions  i n  Canada ,  

ca tegor i zed  by  fou r  Nat iona l  Occupat iona l  Codes  (NOCs ) .

 

2.  Some  automot ive - re la ted  occupat ions  –  such  as  mechan ics  –  

wi l l  requ i re  upsk i l l i ng  and /or  re t ra in ing  i n  order  to  prov ide  the  

necessa ry  se rv ices  fo r  autonomous  veh ic les .  Append ix  V  i nc ludes  

a  l i s t  re levant  auto - re la ted  occupat ions  i n  Canada ,  ca tegor i zed  by  

seven  NOCs .  

 

3.  Some  non - ICT  occupat ions  (here in  re fe r red  to  as  aux i l i a ry  

occupat ions )  –  such  as  po l i ce  of f i ce rs  or  EMTs  –  wi l l  be  impac ted ,  

wi th  many  requ i r ing  upsk i l l i ng  and /or  re t ra in ing  to  e f fec t i ve ly  

respond  to  changes  re la ted  to  AV  techno logy .  Append ix  VI  

i nc ludes  a  l i s t  of  aux i l i a ry  occupat ions  i n  Canada ,  ca tegor i zed  by  

s i x teen  NOCs .  

 

4.  Cer ta in  ICT  j obs  –  such  as  so f tware  eng ineers  –   wi l l  see  

i nc reased  demand  as  a  resu l t  of  autonomous  veh ic le  deve lopment  

and  imp lan ta t ion .  Append ix  VI I  i nc ludes  a  l i s t  of  key  ICT  

occupat ions  i n  Canada ,  charac te r i zed  by  s i x teen  NOCs .  
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in Canada - Considerations for Canadian Drivers

Desp i te  the  h igh  growth  wi tnessed  i n  j ob -c rea t ing  sec to rs  l i ke  ICT  and  a  f ew  others ,  

employment  i n  i ndus t r i es  outs ide  of  the  se rv ice  sec to r  have  seen  l i t t l e  i nc rease  over  

the  pas t  f ew  years .  Tota l ing  531 ,283  workers  i n  2017 ,  dr ive rs  –  the  most  impac ted  

occupat iona l  group  by  AV  techno logy  –  compr i sed  on ly  0 .5%  of  the  Canad ian  

work fo rce .  By  compar i son ,  ICT  workers  i n  key  occupat ions  [136 ]  rep resented  more  

than  5%  of  the  Canad ian  work fo rce  dur ing  the  same  per iod .  Whi le  many  occupat ions  

i n  sec to rs  l i ke  ICT  wi tness  growth  because  they  are  cont r ibu t ing  to  i nnova t ion  and  

techno log ica l  deve lopment ,  growth  and  changes  i n  other  occupat ions  l i ke  dr ive rs  

can  a l so  be  seen  as  a  by -product  of  the  deve lopment  c rea ted  by  d ig i ta l l y -sk i l l ed  

workers .   
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For  example ,  i nnova t i ve  se rv ices  l i ke  Uber  and  Ly f t  have  changed  the  way  we  th ink  

of  and  i n te rac t  wi th  t ax i s ,  chauf feu rs  and  other  s im i la r  ro les .  I n  January  2016 ,  Uber  

accounted  fo r  a  to ta l  of  22 ,000  dr ive rs  nat ionwide ,  2 ,200  of  which  were  f ema le  and  

i n  Toronto  a lone .  With  t r ad i t iona l  t ax i  se rv ices  be ing  heav i l y  domina ted  by  men  

(over  90%  of  dr ive rs  [137 ] ,  th i s  rep resents  not  on ly  a  s ign i f i can t  change  i n  the  

demand  fo r  t r ad i t iona l  t ax i  se rv ices ,  but  a l so  the i r  very  compos i t ion .  Moreover ,  

whi le  i nnova t i ve  se rv ices  l i ke  r ide -sha r ing  app l i ca t ions  are  chang ing  the  way  we  

th ink  of  th i s  i ndus t ry ,  they  a l so  unders tand  the  l ong - te rm  impac t  of  autonomous  

veh ic le  techno logy .  As  a  resu l t ,  ear l y  t r ans i t ion  p lans  fo r  human  dr ive rs ,  l i ke  the  

ones  h igh l igh ted  by  Uber ,  become  tha t  much  more  impor tan t .  

 

Whi le  autonomous  veh ic le  techno logy  may  eventua l l y  d isp lace  some  dr iv ing  

occupat ions ,  i t  shou ld  be  noted  tha t  others  wi l l  t ake  cons ide rab le  t ime  befo re  they  

are  s ign i f i can t l y  impac ted .  One  key  example  i s  t ruck  dr ive rs .  Cur ren t l y ,  the  marke t  

fo r  pro fess iona l  t ruck  dr ive rs  i n  Canada  showcases  a  c lea r  demand  fo r  these  

occupat ions .  Th is  demand  i s  so  acute  tha t  the  Canad ian  Truck ing  Al l i ance  recent l y  

re leased  a  repor t  i nd ica t ing  an  expec ted  shor tage  of  34 ,000  pro fess iona l  t ruck  

dr ive rs  i n  Canada  by  2024  [138 ] .  Moreover ,  the  demand  fo r  pro fess iona l  t rucke rs  i s  

pro jec ted  to  cont inue  to  exceed  supp ly  i n  Canada  fo r  va r ious  reasons ,  i nc lud ing  

l ong  d is tances ,  and  ex t reme  weather  cons ide ra t ions  spec i f i c  to  seve ra l  Canad ian  

prov inces  and  te r r i to r i es  [139 ] .  There fo re ,  whi le  compan ies  l i ke  Uber ,  Te lsa  and  

Google  have  a l ready  p i lo ted  and  begun  tes t ing  pro to types  fo r  autonomous  t rucks  

[140 ] ,  these  are  two  key  f ac to rs  tha t  wi l l  s low  the  i n tegra t ion  of  AV  techno logy  i n to  

the  Canad ian  t ruck ing  i ndus t ry .  As  a  resu l t ,  th i s  wi l l  prov ide  po l i cymakers  and  

i ndus t ry  a  buf fe r  of  add i t iona l  t ime  i n  order  to  e f fec t i ve ly  p lan  appropr ia te  t r a in ing  

mode ls  fo r  eventua l  t r ans i t ion .  

 

 

As  noted  ear l i e r ,  techno log ica l  deve lopments  of ten  c rea te  i nve rse  impac ts  on  the  

l abour  marke t .  For  example ,  whi le  an  i nnova t i ve  mobi l i t y  so lu t ion  l i ke  autonomous  

veh ic les  may  eventua l l y  cause  r i s ing  unemployment  among  human  dr ive rs ,  i t  wi l l  

a l so  spur  s ign i f i can t  growth  among  h igh ly -sk i l l ed  occupat ions  such  as  so f tware  

deve lopers .  Aga in ,  whi le  noth ing  new,  th i s  i s  a  t rend  tha t  i s  echoed  across  the  

Canad ian  economy .  Accord ing  to  Monste r . ca ,  the  Top  8  i n -demand  j obs  i n  Canada ’s  

fu tu re  are  es t imated  to  be :  teacher ,  i n fo rmat ion  secur i t y  ana lys t ,  marke t  resea rch  

ana lys t ,  cons t ruc t ion  manager ,  l awyer ,  reg i s te red  nurse ,  so f tware  deve loper  and  

marke t ing  manager  [141 ] .  Al l  of  these  j obs  are  cons ide red  h igh ly -sk i l l ed ,  wi th  the  

majo r i t y  requ i r ing  both  h igh  l eve l s  of  educa t iona l  a t ta inment  and  exper ience .  

 

Unemployment & Labour Market Transition
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The  s to ry  i s  no  d i f fe ren t  when  ana lyz ing  the  cur ren t  s ta te  of  the  Canad ian  l abour  

marke t .  When  i t  came  to  top  ICT  occupat ions ,  overa l l  employment  grew  to  near l y  

877 ,500  i n  2017 ,  wi th  to ta l  unemployment  l eve l s  dropp ing  to  2 .2% .  Th is  f igu re  i s  

l e ss  than  1 /3rd  the  to ta l  unemployment  r a te  i n  Canada .   

 

S imi la r l y ,  i n  re fe rence  to  other  auto - re la ted  sk i l l ed  but  non - ICT  occupat ions ,  such  as  

mechan ics  or  autobody  repa i re r s ,  employment  t rends  were  a l so  pos i t i ve .  Here ,  

unemployment  r a tes  have  dropped  s ign i f i can t l y  over  the  pas t  f ew  years ,  to ta l ing  

2 .9%  i n  2017 ,  down  f rom  4 .4%  on ly  two  years  pr io r .  Meanwhi le ,  unemployment  r a tes  

fo r  l ow -sk i l l ed  occupat ions  such  as  dr ive rs  f l uc tua ted ,  but  overa l l ,  rema ined  h igh  i n  

compar i son  to  h igh -sk i l l ed  occupat ions  l i ke  the  above .  I n  2015 ,  unemployment  r a tes  

among  i nd iv idua l s  i n  dr ive r  occupat ions  to ta led  5 .2% .  Th is  f igu re  cont inued  to  r i se  

i n  2016 ,  cu lmina t ing  i n  a  whopp ing  5 .6% ,  pr io r  to  l eve l ing  out  i n  2017  a t  5% .  Whi le  

s t i l l  l ower  than  the  average  unemployment  r a te  across  a l l  i ndus t r i es  i n  Canada ,  

which  i n  2017  to ta led  7 .3% ,  unemployment  r a tes  tend  to  be  h igher  among  l ow -  

sk i l l ed  occupat ions  vs .  h igh ly -sk i l l ed  ones .  I n  the  case  of  dr ive rs ,  the  unemployment  

r a te  has  su rpassed  the  r a te  of  unemployment  among  ICT  and  auto - re la ted  

occupat ions  i n  each  year ,  and  more  than  doub led  the  r a te  of  unemployment  seen  i n  

the  ICT  sec to r .
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Source: Statistics Canada, 2017.
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The  resu l t s  of  pr io r i t i z ing  educa t ion  i n  Canada  are  ev ident .  Year  a f te r  year ,  Canada  

has  cons i s ten t l y  topped  OECD  r ank ings  fo r  educa t iona l  a t ta inment .  I n  2015 ,  

Canada  p laced  3rd  among  count r i es  wi th  the  h ighes t  l eve l  of  pos t -secondary  

educa ted  res idents  i n  the  wor ld .  I n  2015 ,  near l y  60%  of  adu l t s  he ld  te r t i a ry  

qua l i f i ca t ions  i n  Canada ,  a  f igu re  tha t  was  more  than  20%  h igher  than  the  OECD  

average  of  35%  [142 ] .  Whi le  l eve l s  of  educa t ion  r age  by  reg ion ,  occupat ion  

ca tegory  and  other  i den t i f y ing  f ac to rs ,  we  cer ta in ly  have  a  l o t  to  be  proud  of .  More ,  

wi th  the  unders tand ing  tha t  i nd iv idua l s  wi th  advanced  sk i l l s  and  educa t ion  l eve l s  

tend  to  do  bet te r  i n  the  l abour  marke t  [143 ] ,  we  are  on  a  s t rong  pathway  to  

ensur ing  cont inued  employment  fo r  Canad ians  i n  the  d ig i ta l  economy .  

 

Among  the  occupat ions  tha t  our  resea rch  has  i den t i f i ed  as  be ing  impac ted  by  AV  

techno logy ,  the  l owes t  l eve l s  of  educa t ion  were  found  among  dr ive rs .  I n  2017 ,  39%  

of  Canad ians  employed  i n  dr ive r  occupat ions  noted  tha t  the i r  h ighes t  l eve l  of  

educa t ion  was  a  h igh  schoo l  d ip loma .  Th is  f igu re  was  18%  h igher  than  the  nat iona l  

average  of  21% .  As  a  resu l t ,  a  re la t i ve ly  l ow  percentage  of  i nd iv idua l s  employed  i n  

dr ive r  occupat ions  he ld  a  co l lege  d ip loma  or  cer t i f i ca te  (39% )  or  bache lo r  degree  

(10% ) .  Compare  th i s  to  i nd iv idua l s  employed  i n  the  most  i n -demand  ICT  ro les  

re la ted  to  autonomous  veh ic le  techno logy .  Here ,  32%  he ld  co l lege  d ip lomas  or  

cer t i f i ca tes ,  39%  he ld  bache lo r  degrees  and  another  19%  he ld  graduate  un ive rs i t y  

degrees .  Th is  educa t iona l  d isc repancy  i s  ev ident  across  the  board .  Whi le  l e ss  

ex t reme  than  wi th  ICT  workers ,  when  came  to  auto - re la ted  occupat ions  tha t  wi l l  

need  upsk i l l i ng ,  resu l t s  i nd ica te  tha t  58%  of  employees  i n  th i s  group  he ld  a  co l lege  

d ip loma  or  cer t i f i ca te  wi th  another  14%  ho ld ing  bache lo r  degrees .   

 

Whi le  pos t -secondary  educa t ion  i s  not  a lways  an  i nd ica to r  of  success  i n  the  d ig i ta l  

economy ,  wi th  f amous  success  s to r ies  i nc lud ing  “Harva rd ’s  most  success fu l  

dropout ”  [144 ]  Bi l l  Gates ,  and  Apple ’s  Steve  Jobs ,  who  dropped  out  of  Reed  

Col lege  a f te r  on ly  s i x  months  [145 ] ,  i t  can  of ten  ac t  as  an  i n f luencer  of  fu tu re  

oppor tun i t i es .  Spec i f i ca l l y ,  as  re fe renced  by  Wi l f r id  Laur ie r  Unive rs i t y  Pres ident  

Max  Blouw,  un ive rs i t i es  “prov ide  the  k ind  of  broad  i n te l l ec tua l  and  persona l  

deve lopment  tha t  enab les  graduates  to  th r i ve  i n  a  wor ld  tha t  i s  cons tan t l y  

chang ing ,  a  wor ld  tha t  demands  i nnova t ion  and  adaptab i l i t y  [… ] ”  [146 ] .   

 

The  h igher  presence  of  base  l eve l  pos t -secondary  educa t ion  seen  among  ICT  and  

auto - re la ted  workers  may  very  wel l  se rve  as  bene f i t  i n  both  ensur ing  employab i l i t y  

i n  the  d ig i ta l  economy ,  and  l eve rag ing  re levant  upsk i l l i ng  programs  tha t  wi l l  he lp  

them  t r ans i t ion  i n to  an  economy  where  AVs  are  preva len t .  
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For  dr ive rs ,  wi th  cons ide rab ly  l ower  educa t ion  l eve l s ,  the  prospec ts  fo r  re t ra in ing  

are  more  d i f f i cu l t .    

 

Some  compan ies ,  such  as  Uber ,  are  a l ready  dra f t ing  p lans  to  dea l  wi th  th i s  

cha l lenge .  I nd ica t ing  the i r  wi l l ingness  to  prov ide  the  necessa ry  t r a in ing ,  i nc lud ing  

“voca t iona l  per iods ,  educa t ion  and  t r ans i t ion  per iods  [ to  he lp  dr ive rs  dea l  wi th  the  

r i se  of  AV  techno logy ]  way  befo re  the  t r ans i t ion  happens ”  [147 ] ,  Uber  i s  work ing  on  

c rea t ing  opt ions  fo r  an  occupat ion  tha t  wi l l  be  impac ted  by  new  techno logy .  By  and  

l a rge ,  i t  i s  no  su rp r i se  tha t  those  employed  i n  dr ive r  occupat ions  wi l l  f ee l  the  f i r s t  

brunt  of  d isp lacement  as  autonomous  veh ic les  become  par t  of  our  everyday  l i ves .  

Compound ing  th i s  rea l i t y ,  the  re la t i ve ly  l ow  l eve l  of  educa t ion  among  th i s  group  

c rea tes  an  even  grea te r  sense  of  urgency  i n  re la t ion  to  des ign ing  and  imp lement ing  

t r a in ing  programs  pr io r  to  th i s  l a rge -sca le  l abour  marke t  t r ans i t ion .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With  educa t ion  of ten  be ing  so  c lose ly  cor re la ted  wi th  wages ,  i t  s tands  to  reason  

tha t  some  of  the  h ighes t -pa id  occupat ions  would  a l so  requ i re  a  h igh  l eve l  of  

educa t ion .  However ,  more  and  more ,  we  are  see ing  tha t  poss ib ly  j us t  as  impor tan t  

as  the  l eve l  of  educa t ion ,  i s  the  t ype .  Accord ing  to  news  network  S l i ce .ca ,  near l y  

ha l f  of  the  20  h ighes t -pay ing  i n -demand  occupat ions  i n  Canada  dur ing  2016  were  

ICT -cent r i c .  
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Another  quar te r  were  occupat ions  i n  bus iness  and  marke t ing .  Whi le  both  ICT  and  

bus iness  employees  tend  to  possess  h igh  l eve l s  of  educa t ion ,  the  demand  fo r  these  

occupat ions  as  d ig i ta l  t r ans fo rmat ion  becomes  more  preva len t  appears  to  cont inue  

to  grow.  

 

Compare  the  pos i t ion  “Compute r  Hardware  Eng ineer ”  wi th  an  average  annua l  sa la ry  

of  j us t  over  $101 ,000 .  The  min imum  educa t iona l  requ i rements  fo r  someone  i n  th i s  

ro le  i s  a  Bache lo r ’s  degree  i n  compute r  eng ineer ing  or  a  re la ted  f i e ld ,  whi le  some  

ro les  may  requ i re  a  Maste r ’s  degree  [148 ] .  A  s im i la r  t rend  i s  notab le  fo r  the  ro le  of  

“F inance  Manager ” ,  earn ing  an  average  sa la ry  of  s l igh t l y  over  $123 ,500  per  year .  

For  th i s  ro le ,  the  bas ic  educa t iona l  requ i rement  i s  a l so  a  Bache lo r ’s  degree  i n  

f i nance  or  bus iness ,  whi le  some  employers  may  a l so  requ i re  an  MBA  [149 ] .  Both  of  

these  occupat ions  are  deemed  h igh ly  i n -demand .  
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By  cont ras t ,  the  educa t iona l  requ i rements  fo r  i nd iv idua l s  employed  i n  dr iv ing  

occupat ions ,  earn ing  an  average  annua l  sa la ry  of  $34 ,948  i n  2016 ,  were  much  l e ss  

s t r ingent .  Here ,  t ax i  dr ive rs  d isp layed  the  l owes t  educa t iona l  base ,  wi th  no  fo rma l  

educa t ion  –  secondary  or  pos t -secondary  –  requ i red  [150 ] .  Th is  cor responds  to  our  

resea rch  tha t  sugges ts  a  h igh  l eve l  of  h igh  schoo l -educa ted  i nd iv idua l s  i n  th i s  

pro fess ion .  Of  course ,  th i s  i s  not  necessa r i l y  the  norm  fo r  a l l  dr iv ing  occupat ions .  

When  i t  came  to  educa t iona l  requ i rements  fo r  t ruck  dr ive rs  –  the  dr iv ing  occupat ion  

tha t  wi l l  see  the  s lowes t  r a te  of  d isp lacement  as  a  resu l t  of  AV  techno logy  –  these  

i nd iv idua l s  are  requ i red  to  possess  not  on ly  a  h igh  schoo l  d ip loma ,  but  a l so  a  

cer t i f i ca te  a l low ing  them  to  obta in  a  Class  A  Commerc ia l  Dr ive r ’s  L icense  (CDL )  

[151 ] .  Accord ing  to  McKinsey  Globa l  I ns t i tu te ,  the  j obs  most  sub jec t  to  automat ion  

are  ones  tha t  are  based  i n  pred ic tab le  phys ica l  work  [152 ] ,  and  do  not  requ i re  i n -  

depth  ana lys i s  or  soc ia l  i n te rac t ion .  Th is  means  tha t  whi le  some  dr iv ing  occupat ions  

–  such  as  l ong -hau l  t rucke r  –  wi l l  l i ke ly  s tave  of f  d isp lacement  fo r  the  t ime  be ing ,  

occupat ions  l i ke  t ax i  dr ive rs  or  chauf feu rs  wi l l  not .  

 

 

 

Showing  fu r the r  d isc repancy  between  dr ive r  occupat ions  and  other  ro les ,  average  

sa la r i es  among  auto - re la ted  occupat ions  to ta l l ed  $55 ,884  i n  2015  and  j umped  by  

near l y  3 .5%  to  $57 ,690  i n  2016  –  a  65%  i nc rease  f rom  the  average  wage  fo r  dr ive rs  

i n  2016 .  Moreover ,  as  AV  techno logy  becomes  more  robus t  and  accepted ,  i t  i s  

poss ib le  tha t  the  wages  fo r  these  occupat ions  wi l l  i nc rease  even  fu r the r .  With  

i nd iv idua l s  employed  i n  these  ro les  rece iv ing  t r a in ing  oppor tun i t i es  spec i f i ca l l y  

re la ted  to  the  main tenance  of  autonomous  veh ic les ,  the  demand  fo r  these  t ypes  of  

ro les  may  a l so  r i se .  Take  fo r  example  occupat ions  under  NOC  7322  Motor  Veh ic le  

Body  Repa i r .  I nd iv idua l s  employed  i n  these  occupat ions  wi l l  undoubted ly  f ace  a  l u l l  

i n  need ,  when  i t  comes  to  cur ren t  sk i l l  se ts .  With  f ewer  acc idents ,  the  t r ad i t iona l  

exper t i se  of  mechan ics  wi l l  become  l e ss  va luab le  as  the i r  se rv ices  are  l e ss  

demanded  [153 ] .  However ,  as  workers  i n  th i s  f i e ld  become  re t ra ined  to  

accommodate  changes  tha t  AVs  wi l l  br ing ,  th i s  wi l l  change  not  on ly  the  natu re  of  

the i r  work ,  but  the  repa i r  process  i t se l f .  For  example ,  i t  i s  pred ic ted  tha t  

autonomous  veh ic les  wi l l  be  ab le  to  t ake  themse lves  to  the  repa i r  shop ,  i n fo rm  the  

mechan ic  of  what  needs  to  be  f i xed ,  and  even  se t  a  t ime l ine  fo r  expec ted  

comple t ion  [154 ] .   Th is  means  tha t  t r ad i t iona l  mechan ics  wi l l  need  to  be  re t ra ined  i n  

order  to  e f fec t i ve ly  and  e f f i c ien t l y  unders tand  these  veh ic les ,  –  i nc lud ing  human  

mach ine  i n te r face  t r a in ing  –  to  work  wi th  them,  and  to  per fo rm  the  necessa ry  

repa i r s .

Wages Compared across Occupations: A Deeper Dive
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Source: Statistics Canada, 2017.

A  s im i la r  t rend  i s  a l so  poss ib le  fo r  aux i l i a ry  workers ,  i nc lud ing  occupat ions  such  as  

po l i ce  of f i ce rs ,  i nsu rance  underwr i te r s  and  others .  Averag ing  $51 ,458  i n  2015 ,  

wages  fo r  i nd iv idua l s  employed  i n  these  occupat ions  rose  by  near l y  2 .5%  to  $52 ,715  

i n  2016  –  a  51%  i nc rease  f rom  the  average  annua l  wages  of  dr ive rs .  More ,  AV  

techno logy  wi l l  i nev i tab ly  change  the  demands  and  ro les  of  some  of  these  

occupat ions .  Take  fo r  example  NOC  1313  I nsu rance  Underwr i te r s .  Autonomous  

veh ic les  wi l l  not  on ly  change  our  c i ty  s t ree ts ,  but  they  wi l l  change  the  regu la to ry  

mechan isms  and  s tandards  assoc ia ted  wi th  a l l  veh ic les .  As  a  resu l t ,  i nsu rance  

po l i c ies  wi l l  need  to  be  amended  i n  order  to  accommodate  veh ic les  tha t  can  dr ive  

themse lves ,  and  as  a  resu l t  are  not  sub jec t  to  human  er ro r  or  persona l  

charac te r i s t i cs  –  the  bu lk  of  data  used  to  des ign  cur ren t  i nsu rance  po l i c ies .  

There fo re ,  i nsu rance  underwr i te r s  wi l l  need  to  be  t r a ined  to  i den t i f y  new  and  

d i f fe ren t  r i sks  assoc ia ted  wi th  AVs  –  such  as  so f tware  mal func t ion  i n  bad  weather ,  

fo r  example  –  r a the r  than  r i sks  assoc ia ted  wi th  the  human  i n  the  veh ic le .  Once  

s tandard i zed ,  these  ent i re l y  new  r i sks  can  be  compi led  to  dete rmine  premiums ,  the  

ex ten t  of  coverage ,  r a te  t ab les  and  other  key  e lements  of  the  ro le .
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Th is  be ing  sa id ,  by  f a r ,  the  h ighes t  sa la r i es  were  found  to  be  among  the  most  i n -  

demand  workers  i n  the  fu tu re  of  AV  techno logy :  ICT  workers .  I n  2015 ,  ICT  wages  

to ta led  $67 ,906 ,  j umping  to  $70 ,706  i n  2016 .  At  $70 ,706 ,  the  wages  of  ICT  workers  

were  102%  h igher  than  the  average  wage  fo r  dr ive rs .  More ,  as  autonomous  veh ic le  

techno logy  becomes  more  deve loped ,  more  s t reaml ined  and  imp lemented  a t  a  

h igher  r a te ,  the  poss ib i l i t y  of  cont inued  wage  i nc rease  among  occupat ions  i n  th i s  

ca tegory  i s  s t rong .  ICT  workers  l i ke  so f tware  eng ineers ,  database  ana lys t s ,  

compute r  eng ineers  and  others  are  corners tone  to  the  deve lopment  and  

enhancement  of  autonomous  veh ic les .  As  a  resu l t ,  as  the  demand  fo r  these  veh ic les  

i nc reases ,  so  wi l l  the  demand  fo r  the  ICT  occupat ions  tha t  suppor t  them.  With  

i nc reased  j ob  demand  of ten  comes  i nc reased  wages .    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I n  the  AV  space ,  a  va r ie ty  of  sk i l l s  –  some  vas t l y  d i f fe ren t  f rom  those  cur ren t l y  

ava i l ab le  i n  the  l abour  marke t  –  wi l l  be  requ i red  to  e f fec t i ve ly  des ign ,  deve lop  and  

dep loy  autonomous  veh ic les  e f fec t i ve ly  and  sa fe ly .   Undoubted ly ,  t r ad i t iona l  

Sc ience ,  Techno logy ,  Eng ineer ing  and  Math  (STEM )  sk i l l s  wi l l  s t i l l  fo rm  an  essent ia l  

par t  of  the  equat ion ,  of ten  ac t ing  as  the  foundat ion  upon  which  ex tended  sk i l l s  such  

as  ar t i f i c i a l  i n te l l igence  and  deep  l ea rn ing  can  be  based  of f  of .  

Skills, Talent and Changing Job Opportunities
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Forecast: ICT Employment in Canada’s AV Industry 2017-2021

More  spec i f i ca l l y ,  components  of  cur ren t  ICT  ro les ,  i nc lud ing  cyber  secur i t y ,  

wi re less  data  communica t ions ,  mach ine  l ea rn ing  and  te lemat ics  wi l l  a l so  be  v i ta l  

[155 ] .  

 

These  chang ing  sk i l l  requ i rements  wi l l  work  to  genera te  new  and  sh i f t ing  

oppor tun i t i es  i n  seve ra l  sec to rs  of  the  economy ,  i nc lud ing  manufac tu r ing ,  

t r anspor ta t ion ,  eng ineer ing  and  the  tech  sec to r .  With  these  oppor tun i t i es ,  however ,  

comes  the  cha l lenge  of  ensur ing  tha t ,  a )  i nd iv idua l s  i n  i n -demand  ro les  possess  the  

r igh t  combina t ion  of  sk i l l s  to  grow  the  techno logy ;  b )  i nd iv idua l s  i n  ro les  tha t  wi l l  

requ i re  upsk i l l i ng  rece ive  the  new  t r a in ing  they  need  to  rema in  func t iona l  as  the  

techno logy  changes ,  and  c )  i nd iv idua l s  i n  ro les  tha t  wi l l  be  i nc reas ing ly  phased  out ,  

are  re t ra ined  now,  i n  order  to  t r ans i t ion  to  new  ro les  and  cont inue  to  par t i c ipa te  i n  

the  economy .  

 

Append ix  VI I I  prov ides  a  pre l im ina ry  compar i son  of  cur ren t -day  AV  occupat ions  and  

the i r  re la ted  sk i l l se t s .  

 

 

 

The  growth  and  expans ion  of  autonomous  veh ic le  techno logy  around  the  wor ld  i s  

someth ing  tha t  i s  guaran teed  to  dr ive  unprecedented  change  i n  the  way  we  get  

around ,  the  way  we  work  and  the  way  we  l i ve  our  l i ves .  Canada ,  whi le  not  qu i te  a t  

the  pace  of  AV  powerhouses  l i ke  the  Uni ted  Sta tes ,  Germany  or  Japan ,  has  recent l y  

begun  to  etch  the  beg inn ings  of  a  road  fo rward  i n  th i s  revo lu t iona ry  f i e ld .  Through  

focus ing  on  s t reaml in ing  connected  veh ic les ,  and  t ak ing  the  f i r s t  s teps  towards  the  

deve lopment  of  AV  techno logy ,  Canada  i s  l i gh t ing  i t s  pathway  i n  th i s  c ruc ia l  area  of  

i nnova t ion .  

 

As  a  resu l t ,  the  demand  fo r  t a len t  i n  th i s  f i e ld  i s  se t  to  see  cons ide rab le  growth ,  and  

become  more  pronounced  as  we  expand  our  capac i ty  to  par t i c ipa te  on  a  globa l  l eve l .  

The  r i s ing  need  fo r  ICT -sk i l l ed  t a len t  wi l l  va ry ,  wi th  ab i l i t i es  r ang ing  fo rm  c rea t ing  

the  so f tware  to  opera te  the  AI  sys tems  tha t  run  the  veh ic le ,  to  network  eng ineers  

who  can  manage  the  c loud  comput ing  sys tem  tha t  s to res  and  t r ansmi t s  the  data ,  to  

mechan ica l  and  e lec t r i ca l  eng ineers  tha t  wi l l  be  needed  to  ac tua l l y  bu i ld  and  

conf igure  the  veh ic le .  

 

Some  of  these  occupat ions  a l ready  ex i s t ,  whi le  some  of  them  wi l l  emerge  wi th  the  

deve lopment  of  the  techno logy .  I n  2016 ,  our  resea rch  i nd ica tes  tha t  the re  were  

approx imate ly  213 ,300  eng ineers  and  ICT -sk i l l ed  t a len t  work ing  i n  connected  and  

autonomous  veh ic le  (CAV )  re la ted  i ndus t r i es  i n  Canada .  
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With  knowledge  tha t  these  occupat ions  wi l l  become  more  and  more  needed  as  AV  

techno logy  cont inues  to  grow  and  deve lop ,  we  have  genera ted  a  fo recas t  to  es t imate  

the  demand  fo r  key  ICT  and  eng ineer ing  t a len t  over  the  nex t  5  years .   

 

Unders tand ing  tha t  Canada  wi l l  l i ke ly  not  reach  Leve l  5  Automat ion  wi th in  the  nex t  5  

years ,  we  have  ana lyzed  the  es t imated  growth  r a te  of  connected  and  autonomous  

veh ic le  techno logy  (CAV )  i n  Canada  unt i l  2021 .  Comple t ing  an  ana lys i s  of  the  

es t imated  marke t  va lue  of  AV  and  connected  veh ic le  techno logy  i n  Canada ,  we  have  

ut i l i zed  16  Top  ICT  and  eng ineer ing  occupat iona l  ca tegor ies  (NOCs ) ,  across  a  

combina t ion  of  i ndus t ry  ca tegor ies  tha t  are  re levant  fo r  the  automot ive  sec to r  i n  

Canada .  Under  th i s  methodo logy ,  our  resea rch  i nd ica tes  tha t  Canada  wi l l  see  a  

growth  of  34 ,700  new  j obs  i n  the  connected  and  autonomous  veh ic le  (CAV )  i ndus t ry  

by  2021 ,  growing  by  a  CAGR  of  more  than  3%  over  the  per iod .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Given  th i s  i nc reased  demand ,  a long  wi th  the  growth  and  imp lementa t ion  of  

connected  and  autonomous  veh ic le  techno logy ,  i t  i s  c ruc ia l  tha t  we  t ake  s teps  now  

i n  order  to  ensure  tha t  Canada  rema ins  compet i t i ve  i n  th i s  qu ick ly -deve lop ing  and  

revo lu t iona ry  f i e ld .     

 

  

 

 

 

 

 

 

 

 

Source, ICTC, 2017. 
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Autonomous  veh ic les  are  born  out  of  techno logy ,  but  they  are  agents  of  change .  

They  wi l l  a l te r  the  way  our  c i t i es  are  s t ruc tu red ,  how  we  v iew  workp lace  

product i v i t y ,  and  u l t imate ly ,  they  wi l l  change  how  we  l i ve .  Based  i n  revo lu t iona ry  

f ea tu res  l i ke  te lemat ics  and  5G  tha t  co l lec t  and  t r ansmi t  data ,  to  ar t i f i c i a l  

i n te l l igence  tha t  ana lyzes  and  i n te rp re t s  the  mean ing  beh ind  tha t  data ,  AVs  are  

qu ick ly  rede f in ing  the  mean ing  of  mobi l i t y .  The  imp l i ca t ions  of  th i s  are  any th ing  but  

neg l ig ib le .  

 

With  the  r i se  and  deve lopment  of  the i r  key  techno log ica l  components ,  autonomous  

veh ic les  are  a l ready  showing  impress ive  resu l t s .  Recent  s tud ies  h igh l igh t  the  sa fe ty  

advantages  of  AVs  though  per fo rmance  compar i sons  wi th  humans .  Here ,  dr iv ing  the  

same  d is tance ,  the  seve re  acc ident  r a t io  fo r  AVs  was  1 /4th  tha t  of  the  acc ident  r a t io  

of  human  dr ive rs .  Cons ide r ing  the  near l y  2 ,000  Canad ians  tha t  d ie  each  year  due  to  

ca r  acc idents ,  the  sa fe ty  assurance  of  AVs  i s  compe l l ing .  

 

More ,  the  r i se  of  autonomous  veh ic les  wi l l  be  key  i n  open ing  up  pathways  fo r  

i nc lus iv i t y ,  improved  d ive rs i t y  and  broadened  opt ions  fo r  communi ty  and  economic  

i n tegra t ion  fo r  many  of  Canada ’s  under represented  groups .  Of fe r ing  enhanced  

opt ions  fo r  t r ans i t ,  AVs  wi l l  prov ide  avenues  fo r  economic  ent ry ,  as  wel l  as

communi ty  engagement  fo r  groups  tha t  are  cur ren t l y  exper ienc ing  cha l lenges  wi th  

mobi l i t y .  Th is  i nc ludes  the  e lde r l y ,  persons  wi th  d isab i l i t i es ,  I nd igenous  peop les ,  

i nd iv idua l s  tha t  l i ve  i n  ru ra l  or  remote  areas ,  and  many  others .  I nc reas ing  i nc lus iv i t y  

i s  key  to  not  on ly  i n  ensur ing  economic  deve lopment  and  l abour  marke t  success ,  but  

to  secur ing  the  pathway  fo r  improved  qua l i t y  of  l i f e  fo r  a l l  Canad ians .  

 

Of  course ,  these  changes  won ’ t  happen  overn igh t  or  i n  i so la t ion .  Whi le  we  have  

qu i te  a  way  to  go  befo re  we  can  e f fec t i ve ly  compete  wi th  globa l  AV  l eaders ,  we  

rea l i ze  tha t  th i s  pathway  must  come  equ ipped  wi th  changes  to  our  c i t i es  and  

communi t i es .  For  AVs  to  become  a  mobi l i t y  l eader  i n  our  soc ie t i es ,  they  wi l l  need  to  

be  suppor ted  by  a  smar t  c i ty  foundat ion .  As  a  resu l t ,  our  c i t i es  wi l l  need  to  

under take  some  res t ruc tu r ing ,  i nc lud ing  the  deve lopment  of  smar t  i n f ras t ruc tu re  

wi th  the  ab i l i t y  to  e f fec t i ve ly  communica te  wi th  AVs  a t  a  f as t  speed .  Key  

commi tments  seen  i n  Budget  2017 ,  i nc lud ing  the  Smar t  Ci t i es  Cha l lenge ,  rep resent  

impor tan t  f i r s t  s teps  i n  th i s  d i rec t ion .  Undoubted ly ,  the  deve lopment  of  AV  

techno logy  and  the  enhanc ing  of  connect i v i t y  wi th in  our  c i t i es  must ,  i n  many  ways ,  

go  hand  i n  hand .  

  

  

Conclusion
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Discount ing  recent  pos i t i ve  deve lopments ,  many  would  argue  tha t  Canada ’s  

progress  i n  the  autonomous  veh ic le  space  has  been  s low ,  i n  compar i son  to  other  

j u r i sd ic t ions  around  the  wor ld .  I n  the  US ,  Google ’s  Waymo  has  a l ready  dr iven  more  

than  3  mi l l ion  mi les .  I n  Germany ,  the  s ta te  has  a l ready  enshr ined  l eg i s la t ion  fo r  the  

use  of  AVs  on  pub l i c  s t ree ts .  Compared  to  deve lopments  l i ke  these ,  Canada ’s  

progress  seems  s lugg ish .  However ,  whi le  we  have  a  l ong  way  to  go  befo re  we  can

compete  wi th  autonomous  techno logy  powerhouses  l i ke  the  US ,  Germany  or  Japan ,  

pos i t i ve  t rends  are  beg inn ing  to  su r face .  2016  and  2017  saw  c lea r  commi tments  to  

the  deve lopment  of  AV  techno logy  i n  Canada .  I n  ear l y  2016 ,  GM  commi t ted  to  h i r ing  

more  than  1 ,000  new  AV -spec i f i c  pos i t ions  over  the  nex t  f ew  years  i n  Oshawa ,  whi le  

a l so  open ing  an  AV  so f tware  deve lopment  cent re  i n  Markham.  A  year  l a te r ,  the  2017  

Onta r io  budget  i nc luded  fund ing  fo r  the  deve lopment  of  an  AV  tes t ing  zone  i n  

St ra t fo rd ,  and  l a te r  tha t  year ,  s ign i f i can t  i nves tments  were  made  by  QNX  and  Ford .  

The  fo rmer  announced  tha t  they  would  beg in  tes t ing  AVs  on  Ot tawa  s t ree ts  by  f a l l  or  

winte r  2017 .  The  l a t te r  commi t ted  near l y  $340  mi l l ion  towards  the  deve lopment  of  

an  AV  resea rch  cent re  i n  Ot tawa ,  tha t  so  f a r ,  has  been  pr imed  to  genera te  more  than  

300  new  h igh ly -sk i l l ed  AV - re la ted  j obs  i n  the  c i ty .  And  th i s  i s  j us t  the  beg inn ing .  

 

Bu i ld ing  on  the  recent  i nves tments  made  towards  th i s  techno logy ,  Canada  i s  se t  to  

see  cons ide rab le  growth  i n  the  demand  fo r  ICT  and  eng ineer ing  sk i l l ed  occupat ions ,  

v i ta l  to  the  deve lopment  of  our  connected  and  autonomous  veh ic le  (CAV )  networks .  

Tota l ing  a  growth  of  34 ,700  over  the  nex t  5  years ,  these  i nc lude  key  ro les  l i ke  

so f tware  deve lopers ,  needed  to  c rea te  and  re f ine  the  AI  techno logy  tha t  he lps  AVs  

i n te rp re t  the  wor ld  around  them ;  as  wel l  as  mechan ica l  eng ineers ,  needed  to  des ign  

and  bu i ld  the  mov ing  p ieces  of  these  veh ic les .  Th is  deve lopment  i s  one  tha t  wi l l  

br ing  about  s ign i f i can t  pos i t i ve  change  to  the  l abour  marke t  i n  Canada ,  ye t  a long  

wi th  i t ,  even  i n t roduce  cha l lenges  i nc lud ing  the  eventua l  d isp lacement  of  some  

occupat ions  –  the  most  obv ious  be ing  dr ive rs .  However ,  as  seen  t ime  and  t ime  aga in ,  

techno logy  has  been  a  prope l l an t  of  economic  growth  and  the  c rea t ion  of  h igh -  

qua l i t y  j obs .  There fo re ,  whi le  AVs  wi l l  usher  i n  t r ans fo rmat i ve  e lements  to  our  l abour  

marke t  –  some  of  which  may  be  i n i t i a l l y  cha l leng ing  –   overa l l ,  th i s  change  wi l l

genera te  the  deve lopment  of  h igh -pay ing ,  h igh -qua l i t y  j obs  fo r  Canad ians  across  a l l  

sec to rs .  

 

Revo lu t iona ry  i nnova t ions  l i ke  autonomous  veh ic les  are  guaran teed  to  change  the  

way  we  t r ave l ,  the  way  we  connect  and  communica te  wi th  one  another ,  and  the  way  

we  l i ve  our  l i ves .  
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They  wi l l  produce  bene f i t s  i nc lud ing  i nc lus iv i t y  and  d ive rs i t y ,  as  wel l  as  i nc reased  

product i v i t y  and  enhanced  road  sa fe ty .  Of  course ,  a t  the  same  t ime ,  they  wi l l  be  

cent ra l  i n  the  re -shap ing  of  our  c i t i es  and  communi t i es ,  as  wel l  as  many  of  our  

occupat ions  across  i ndus t ry  l i nes .  AVs  mean  tha t  po l i ce  of f i ce rs  wi l l  need  to  be  

re t ra ined  to  focus  on  cybersecur i t y  i nc idents ,  r a the r  than  t r a f f i c  acc idents .  

Mechan ics  wi l l  need  to  be  re t ra ined  i n  order  to  e f fec t i ve ly  unders tand  and  

communica te  wi th  AVs ,  and  even  seeming ly  unre la ted  occupat ions  l i ke  po l i cy  

ana lys t s  and  economis t s  wi l l  need  to  be  t r a ined  to  i den t i f y  the  key  soc ie ta l  

imp l i ca t ions  of  AVs .  These  i nc lude  the  hea l thca re  cons ide ra t ions  resu l t ing  f rom  a  

reduc t ion  i n  road  acc idents ,  and  the  GDP  impac t  of  i nc reased  economic  

par t i c ipa t ion  of  under represented  groups .  Need less  to  say ,  the  r i se  of  AVs  wi l l  

d is rupt  our  cur ren t  s ta te  of  be ing  s ign i f i can t l y ,  and  wi th  th i s  d is rupt ion ,  br ing  a  

wide  ar ray  of  oppor tun i t i es ,  whose  success fu l  l eve rag ing  wi l l  be  deep ly  t i ed  to  our  

ab i l i t y  to  compete .  Compet ing  on  a  globa l  sca le  means  suppor t ing  growth  and  

i nnova t ion .  Leverag ing  fu tu re  oppor tun i t i es  l i ke  the  ones  brought  fo r th  by  

autonomous  veh ic les ,  means  prepar ing  fo r  them  today .   

  

1.  Grea te r  i n tegra t ion  and  d iscuss ion  among  po l i cymakers ,  i ndus t ry  

and  academia  i s  sugges ted  i n  order  to  f ac i l i t a te  i nves tments  fo r  the  

purpose  of  deve lop ing ,  tes t ing  and  ut i l i z ing  autonomous  veh ic le  

techno logy  i n  Canada  a t  a  r a te  c lose r  to  our  i n te rna t iona l  compet i to r s .  

 

2.  Grea te r  d iscuss ion  and  co l l abora t ion  among  po l i cymakers  and  

academia ,  as  wel l  as  i n te rna t iona l  sub jec t  mat te r  exper t s ,  i s  sugges ted  

i n  order  to  proper l y  i den t i f y  opt ions  fo r  regu la to ry  s tandards  needed  

to  govern  the  use  of  autonomous  veh ic les  on  Canad ian  s t ree ts .  

 

3.  Po l i cymakers ,  i n  combina t ion  wi th  i ndus t ry ,  academia  and  other  

re levant  par t i es ,  shou ld  work  on  fu r the r ing  resea rch  necessa ry  i n  order  

to  i den t i f y  the  spec i f i c  l i nkages  between  autonomous  veh ic les  and  

smar t  c i ty  deve lopment  i n  Canada .  Th is  i nc ludes  the  re la t i ve  capac i ty  

fo r  imp lementa t ion  of  smar t  c i t i es  and  communi t i es  across  Canada ,  the  

key  techno log ies  needed  to  dr ive  smar t  c i ty  growth  and  l a rge -sca le  AV -  

adopt ion  –  i nc lud ing  5G,  te lemat ics ,  AI ,  sensors ,  and  others  –  as  wel l  

as  the  key  l abour  marke t  impac ts  of  these  deve lopments  across  

Canad ian  reg ions  and  munic ipa l i t i es .    

 

  

SECTION FOUR: RECOMMENDATIONS 
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4.  Po l i cymakers ,  i n  combina t ion  wi th  i ndus t ry ,  academia  and /or  other  

re levant  par t i es  shou ld  work  on  fu r the r ing  resea rch  re la ted  to  the  

i den t i f i ca t ion  of  the  to ta l  Canad ian  autonomous  veh ic le  marke t  sha re .  

Th is  i nc ludes  i den t i f y ing  the  marke t  ac t i v i t i es  of  re levant  compan ies  

work ing  on  deve lop ing  autonomous  veh ic le  techno logy ,  components  

and /or  products .  Doing  so  wi l l  a l low  fo r  the  genera t ion  of  re l i ab le  and  

sus ta inab le  fo recas t ing  too l s ,  ab le  to  genera te  a  deta i l ed  

unders tand ing  of  AV  j ob  growth  and  sk i l l  needs  across  a  l ong - te rm  

t ime  f r ame .  

 

5.  Po l i cymakers ,  i n  combina t ion  wi th  i ndus t ry ,  academia ,  and  other  

re levant  par t i es ,  shou ld  work  on  fu r the r ing  resea rch  re la ted  to  the  

broader  soc ia l  impac ts  of  l a rge -sca le  autonomous  veh ic le  

imp lementa t ion  i n  Canada .  Th is  i nc ludes  the  broad  impac ts  of  th i s  

techno logy  on  the  i n tegra t ion  of  under represented  groups  i n to  the  

l abour  marke t ,  and  the  fu r the r ing  and  promot ing  of  d ive rs i t y  i n  our  

communi t i es .  
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Appendix I: Research Methodology & Forecast

Research  Methodology  

 

I n  the  i n te res t  of  accura te ly  unders tand ing  the  deve lopment  of  autonomous  veh ic le  

techno logy ,  a long  wi th  i t s  impac ts  on  the  Canad ian  l abour  marke t ,  the  

methodo log ica l  f r amework  of  th i s  repor t  ut i l i zed  a  combina t ion  of  data  sources  and  

methods  of  ana lys i s .  These  i nc lude :  the  most  re levant  and  up  to  date  secondary  data  

re la ted  to  components  l i ke  occupat iona l  codes  across  a  va r ie ty  of  i ndus t r i es ;  wages ;  

educa t iona l  backgrounds ;  employment  r a tes ;  gender  and  age  compos i t ion ,  among  

others .  Th is  data  was  ex t rac ted  pr imar i l y  v ia  Sta t i s t i cs  Canada ’s  Labour  Force  

Survey ,  and  used  to  i den t i f y  key  l abour  marke t  t rends .  Second ly ,  a  tho rough  

l i t e ra tu re  rev iew  was  conducted  i n  order  to  i den t i f y  and  ana lyze  repor t s  and  other  

works  d isp lay ing  the  most  t ime ly  and  re levant  f i nd ings ,  as  re la ted  to  autonomous  

veh ic les  and  smar t  c i t i es ,  wor ldwide  and  i n  Canada .  Las t l y ,  these  two  data  s teams  

were  suppor ted  and  va l ida ted  by  key  i ns igh ts  and  f eedback  ex t rac ted  though  a )  3  

adv i so ry  group  meet ings  wi th  l eaders  i n  the  f i e ld  of  autonomous  veh ic le  techno logy ,  

as  wel l  as  l abour  marke t  exper t s ;  and  b )  12  key  i n fo rmant  i n te rv iews  conducted  wi th  

sub jec t  mat te r  exper t s  i n  the  f i e ld .    
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The  author  and  cont r ibu to rs  of  th i s  repor t  made  every  e f fo r t  to  ensure  accuracy  and  

t ime l iness  of  th i s  resea rch ,  whi le  l i nk ing  key  deve lopments  to  impac ts  on  the  

Canad ian  l abour  marke t .  That  sa id ,  add i t iona l  resea rch  i s  requ i red  i n  order  to  

ana lyze  t ime -based  t rends  and  deve lopments  go ing  fo rward .  P lease  see  Append ix  I I ,  

L imi ta t ions  o f  Resea rch  fo r  more  deta i l s .  

 

Forecast  Methodology  

 

With  the  a im  of  connect ing  the  growth  of  autonomous  veh ic le  techno logy  i n  Canada  

to  impac ts  on  the  l abour  marke t ,  we  have  comple ted  a  fo recas t  of  employment  

demand  across  top  occupat ions  re la ted  to  the  connected  and  autonomous  veh ic le  

(CAV )  i ndus t ry  i n  Canada .  Our  resea rch  has  i den t i f i ed  the  fo l low ing  ICT  occupat ions  

–  c lass i f i ed  by  Nat iona l  Occupat iona l  Codes  (NOC )s  –  to  be  most  i n -demand  i n  

Canada ,  as  CAV  i ndus t r i es  grow  between  2017 -2021 :   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whi le  CAV  techno logy  wi l l  eventua l l y  reach  and  c rea te  impac ts  on  a  va r ie ty  of  

i ndus t r i es  across  the  Canad ian  economy ,  our  resea rch  has  sugges ted  tha t ,  as  a  

resu l t  of  the  rud imenta ry  s tages  of  th i s  deve lopment  i n  Canada ,  the  s ign i f i can t  

l abour  marke t  impac ts  of  th i s  techno logy  wi l l  be  pr imar i l y  f e l t  among  the  fo l low ing  

i ndus t r i es  –  c lass i f i ed  by  the  Nor th  Amer ican  I ndus t ry  Class i f i ca t ion  Sys tem  (NAICS )  

–  between  2017 -2021 :   

 0211  Eng ineer ing  managers  

 0213  Compute r  and  i n fo rmat ion  sys tems  managers  

 0911  Manufac tu r ing  managers  

 2132  Mechan ica l  eng ineers  

 2133  E lec t r i ca l  and  e lec t ron ics  eng ineers  

 2147  Compute r  eng ineers  (except  so f tware  eng ineers  and  des igners )  

 2171  I n fo rmat ion  sys tems  ana lys t s  and  consu l tan ts  

 2172  Database  ana lys t s  and  data  admin i s t ra to rs  

 2173  Sof tware  eng ineers  and  des igners  

 2174  Compute r  programmers  and  i n te rac t i ve  media  deve lopers  

 2232  Mechan ica l  eng ineer ing  techno log i s t s  and  techn ic ians

 2241  E lec t r i ca l  and  e lec t ron ics  eng ineer ing  techno log i s t s  and  

techn ic ians  

 2242  E lec t ron ic  se rv ice  techn ic ians  (househo ld  and  bus iness  

equ ipment )  

 2243  I ndus t r i a l  i ns t rument  techn ic ians  and  mechan ics  

 2281  Compute r  network  techn ic ians  

 2283  I n fo rmat ion  sys tems  tes t ing  techn ic ians  
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Pa in t ing  the  p ic tu re  of  the  i n te r sec t ion  between  the  most  i n -demand  occupat ions  

across  the  most  a f fec ted  i ndus t r i es ,  we  have  ut i l i zed  h is to r i ca l  data  f rom  Sta t i s t i cs  

Canada ’s  Labour  Force  Survey  (2009  -  2016 )  to  ca lcu la te  the  number  the  above -  

noted  ICT  CAV  pro fess iona l s  (NOC  codes )  work ing  i n  the  above -noted  CAV  i ndus t r i es  

(NAICS ) .  Smothers  -based  fo recas t ing  mode ls  and  un iva r i a te  t ime -se r ies  mode ls  were  

used  to  pred ic t  the  l abour  demand  fo r  CAV  t a len t .  Th is  pro jec t ion  i s  i n tended  to  ac t  

as  a  base l ine  es t imat ion  of  t a len t  needs  i n  Canada  due  to  autonomous  veh ic le  

techno logy  growth  and  deve lopment .  Add i t iona l  resea rch ,  i nc lud ing  an  i n -depth  

unders tand ing  of  AV  marke t  sha re  and  a  t ime -based  ana lys i s  of  i ndus t ry  growth ,  i s  

necessa ry  to  be  ab le  to  accura te ly  fo recas t  l abour  needs  across  i ndus t r i es .  P lease  

see  Append ix  I I ,  L imi ta t ions  of  Research ,  fo r  more  deta i l s .  

  

 

 

Autonomous  veh ic le  techno logy ,  as  wel l  as  the  imp lementa t ion  of  these  veh ic les  i n  

rea l - l i f e  se t t ings  i s  s t i l l  a  re la t i ve ly  new  concept .  I n  f ac t ,  fo r  most  count r i es ,  th i s  

not ion  i s  cons ide red  unchar te red  te r r i to ry .  I n  Canada ,  we  are  on ly  now  becoming  

engaged  wi th  the  foundat iona l  bas i s  fo r  autonomous  techno logy ,  desp i te  hav ing  

cont r ibu ted  to  the  deve lopment  of  connected  veh ic les  fo r  some  t ime .  As  a  resu l t ,  we  

have  i den t i f i ed  some  key  l im i ta t ions  of  resea rch  th roughout  our  s tudy ,  spec i f i ca l l y  as  

they  re la te  to  accura te ly  fo recas t ing  j ob  growth .  Add i t iona l  t ime ,  resea rch  and  AV -  

re la ted  deve lopments  by  re levant  cont r ibu to rs  to  the  f i e ld  are  necessa ry  to  pa in t  a  

deta i l ed  unders tand ing  of  Canada ’s  fu tu re  l abour  needs  i n  CAV  i ndus t r i es .  

 

Pr imar i l y ,  we  were  l im i ted  i n  our  ab i l i t y  to  fo recas t  the  l abour  marke t  needs  fo r  

occupat ions  re la ted  on ly  to  autonomous  veh ic le  techno logy  beyond  an  educa ted  

es t imat ion .  As  a  resu l t ,  our  fo recas t  i s  based  on  a  combina t ion  of  connected  and  

autonomous  veh ic le  marke t  sha re .  Under  th i s  methodo logy ,  we  were  ab le  to  es t imate  

the  potent ia l  impac t  of  CAV  techno logy  on  key  sec to rs  i n  Canada  over  the  nex t  

5 -year  per iod ,  based  on  pr imary  resea rch  wi th  re levant  i ndus t ry  l eaders .  Once

ident i f i ed ,  we  then  f ac i l i t a ted  our  l abour  marke t  i n te l l igence  as  wel l  as  key  i ns igh ts  

der i ved  fo rm  pr imary  resea rch  i n  order  to  es t imate  l abour  demand  fo r  CAV  t a len t  

over  the  nex t  5  years .  Aga in ,  g iven  tha t  Canada ’s  cur ren t  ro le  i n  th i s  new  i ndus t ry  i s  

rud imenta ry ,  we  are  unab le  to  fo recas t  pas t  th i s  t ime l ine .  More  resea rch  i s  requ i red  

i n  order  to  fo recas t  l abour  demand  beyond  th i s  l eve l  and  beyond  th i s  t ime f rame .

NACIS  31 -33  Manufac tu r ing  

NAICS  48 -49  Transpor ta t ion  and  warehous ing  

NAICS  51  I n fo rmat ion  and  cu l tu ra l  i ndus t r i es  

Appendix II: Limitations of Research
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Second ly ,  g iven  the  rud imenta ry  phase  of  AV  techno logy  i n  Canada ,  and  a  l eve l  of  AV  

automat ion  tha t  has  not  su rpassed  Leve l  3  i n  any  count ry ,  we  are  unab le  to  

rea l i s t i ca l l y  i nd ica te  an  appropr ia te  t ime f rame  fo r  fu r the r  automat ion  ( i . e .  to  Leve l  4  

and  5 ) .  As  a  resu l t ,  we  are  unab le  to  s ta te  wi th  conf idence  which  occupat ions  wi l l  be  

most  sub jec t  to  r i sk ,  accord ing  to  what  t ime l ine .   Fur the r  resea rch  i s  requ i red  i n  

order  to  i den t i f y  a  rea l i s t i c  t ime l ine  fo r  automat ion  l eve l s  app l i cab le  to  autonomous  

veh ic le  techno logy  both  globa l l y ,  as  wel l  as  spec i f i c  to  Canada .  Fur the r  resea rch  i s  

a l so  requ i red  to  proper l y  ana lyze  and  assess  the  deve lopment  of  smar t  c i t i es ,  as  they  

are  d i rec t l y  t i ed  to  l a rge -sca le  AV  imp lementa t ion .  Las t l y ,  fu r the r  resea rch  i s  

necessa ry  i n  order  to  i den t i f y  the  charac te r i s t i cs  tha t  are  un ique  Canada  –  i nc lud ing  

vas t  l and  masses ,  l ong  t r ave l  d is tances ,  seve re  weather  cond i t ions ,  remote  l oca t ions ,  

and  others  –  i n  order  to  accura te ly  unders tand  how  those  charac te r i s t i cs  may  impac t  

the  growth  and  progress  of  CAV  techno logy  nat iona l l y ,  as  wel l  as  reg iona l l y  and  a t  

munic ipa l  l eve l s .   

 

 Appendix III: Table of in-demand Occupations for Smart Cities 
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Appendix IV: Table of Driver Occupations to be Impacted 

by Autonomous Vehicles
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Appendix V: Table of Auto-Related Occupations to be Impacted by 

Autonomous Vehicles 



w w w . i c t c - c t i c . c a

T I M E L E S S  S T Y L E

A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  

62



w w w . i c t c - c t i c . c a

T I M E L E S S  S T Y L E

A U T O N OM O U S  V E H I C L E S  A N D  T H E  F U T U R E  O F  WO R K  I N  C A N A D A  

63

Appendix VI: Table of Auxiliary Occupations to be Impacted by 

Autonomous Vehicles  
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Appendix VII: Table of ICT Occupations to Witness Increased Demand

as a Result of Autonomous Vehicles 
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Appendix VIII: Table of Autonomous Vehicle Occupations and 

Corresponding Skill Requirements
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