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Stephen Redican and Cindy Zhang in conversat ion with Barrie Kirk , P.Eng. Executive Director,  CAVCOE

Connected  and  Au tonom ous Veh i cl es (CAVs) wi l l  change  peop l e ’s l i ves i n  m any ways,  som e o f  wh i ch  rem a i n  un i m ag i ned  bu t  ce rta i n l y no t  i m possi b l e .

Accord i ng  to  Barri e  K i rk,  execu t i ve  d i recto r a t  CAVCOE (fo rm a l l y,  the  Canad i an  Au tom ated  Veh i cl es Cen tre  o f  Exce l l ence),  2020  i s no t  tha t  d i ffe ren t  f rom  1908 ,
when  m ass p roduct i on  o f  M ode l  T  Fords began .  Henry Ford  was a  g rea t  i nven to r and  en trep reneur,  bu t  i t  i s l i ke l y tha t  he  d i d  no t  fo resee  the  i m pact  and  changes
h i s com m od i ty o f  ca rs wou l d  have  on  i nd i vi dua l s,  ci t i es,  i n f rastructu re ,  busi nesses and  governm ents.

In  the  p resen t  day,  acco rd i ng  to  Barri e ,  we  a re  go i ng  to  see  the  sam e degree ,  b read th  and  dep th  o f  d i srup t i on  i n  the  next  decades f rom  the  dep l oym ent o f  CAVs,
si m i l a r i n  si ze  and  m agn i tude  to  wha t  occu rred  fo l l owi ng  the  l aunch  o f  the  M ode l  T  Ford .

In  th i s i nsta l l m en t  o f  The  Sensor,  ou r d i scussi on  focuses on  the  rea l  expecta t i on  tha t  CAVs wi l l  fundam enta l l y t ransfo rm  the  m odern  veh i cl e  experi ence  i n  the
com i ng  genera t i ons regard i ng  eve ryday pu rchases o r f i nanci a l  se rvi ces.

S i m i l a r to  the  fu tu re  o f  CAVs, the  fu tu re  o f  f i nanci a l  se rvi ces,  and  i n  pa rt i cu l a r paym ent system s, i s dependen t  on  new techno l og i es and  a  d i g i ta l -f i rst  approach .
From  the  i m p l em enta t i on  o f  paym ent system  m odern i za t i on  i n  Canada  to  the  ub i qu i ty o f  Fi nTech  paym ent se rvi ce  p rovi de r behem oths,  d i g i ta l  i nnova t i on  i n  the
paym ents i ndustry i s happen i ng  a t  a  qu i cksi l ve r pace .

Success i n  th i s connect i on  fo r the  CAVs i ndustry depends on  understand i ng  and  ha rnessi ng  i ts power and  p l ann i ng  fo r wha t ’s next .  A t  the  sam e t i m e , upcom i ng
regu l a to ry change  i n  Canada  fo r paym ent se rvi ce  p rovi de rs,  coup l ed  wi th  the  adven t  o f  open  banki ng  and  undersco red  by eve r-p resen t  and  evo l vi ng  cybersecuri ty
and  p ri vacy concerns,  m akes th i s a  cha l l eng i ng  t i m e  fo r the  paym ents i ndustry.  Wha t i s ce rta i n  i s tha t  wi th  a  wi den i ng  a rray o f  cho i ces fo r busi nesses and
consum ers and  an  unpreceden ted  num ber o f  i nnova t i ve  m arke t  en tran ts and  new se rvi ce  o ffe ri ngs,  t rad i t i ona l  paym ents m ode l s wi l l  face  si gn i f i can t  d i srup t i on  as
CAVs com e on l i ne .

T he  COVID-19  pandem i c and  co rrespond i ng  need  fo r soci a l  d i stanci ng  have  on l y acce l e ra ted  the  d i g i t i za t i on  o f  se rvi ces across vi rtua l l y a l l  secto rs.  In  pa rt i cu l a r,
i t  has d ri ven  hom e the  need  fo r f i nanci a l ,  paym ent and  banki ng  se rvi ces to  be  p rovi ded  rem ote l y o r i n  a  con tact l ess way.

Barri e ,  who  descri bes h i m se l f  as a  fu tu ri st  wi th  a  passi on  fo r h i sto ry,  d i scusses h i s though ts on  the  exci t i ng  i n te rsect i on  o f  new deve l opm ents i n  CAVs wi th  the
fu tu re  o f  paym ents system s. In  pa rt i cu l a r,  we  focus on  va ri ous use -cases and  the  possi b l e  techno l og i es and  po ten t i a l  pa ths fo rward  fo r co l l abo ra t i on  i n  the
au tom ot i ve  and  paym ents i ndustri es.

En t i t i es and  stakeho l de rs i nvo l ved  i n  the  deve l opm ent and  p rovi si on  o f  CAVs wi l l  need  to  consi de r ob l i ga t i ons a ri si ng  f rom  regu l a to ry ove rsi gh t  and  l eg i sl a t i ve
p rescri p t i ons app l i cab l e  to  them . T hese  en t i t i es wou l d  i ncl ude  CAV supp l i e rs and  m anu factu re rs,  as we l l  as Fi nTechs o r f i nanci a l  i nst i tu t i ons who  pa rtne r wi th
CAVs to  p rovi de  paym ent and  f i nanci a l  se rvi ces to  the  veh i cl e ’s owners o r opera to rs.

At  a  b road  l eve l ,  fo r exam p l e ,  i f  a  CAVs sto res i ts owner’s banki ng  i n fo rm at i on ,  au then t i ca t i on  o r i den t i ty ve ri f i ca t i on  m easures,  then  such  i n fo rm at i on  wi l l  need
to  be  p ro tected  i f  the  veh i cl e  i s sto l en  o r hacked .  Wi l l  i nsu rance  schem es accoun t  fo r the  ri sk a l l oca t i on  i nvo l ved  wi th  pa rtne rsh i ps be tween  CAVs and  paym ent
and  f i nanci a l  se rvi ces p rovi de rs,  o r wi l l  con tractua l  l i ab i l i t i es su ff i ce?

Ano the r key t rend  i s tha t  the  expected  a rri va l  o f  robo-taxi s wi l l  e rase  the  t rad i t i ona l  one-on-one  re l a t i onsh i p  be tween  a  ca r and  one  o r m ore  hum ans.  Gi ven  the
h i gher p ri ce  po i n ts o f  CAVs today com pared  to  non-connected  veh i cl es,  i t  i s l i ke l y we  wi l l  see  m ore  p reva l ence  o f  CAVs i n  the  con text  o f  robo-taxi s o r the  shari ng
econom y be fo re  i nd i vi dua l  ownersh i p .

In  the  rea l m  o f  paym ents,  a  num ber o f  i ndustry p rognost i ca to rs have  a l ready been  d i scussi ng  and  consi de ri ng  va ri ous se rvi ces tha t  cou l d  be  o ffe red  re l a t i ve  to
CAVs. T hese  range  f rom  paym ents fo r exte rna l  se rvi ces wh i l e  usi ng  the  veh i cl e  (e .g . ,  food  and  beverage  d ri ve -th rough ,  fue l  pu rchases,  EV charg i ng ,  ca r washes,
to l l  road  use  o r pa rki ng ),  o r paym ents fo r i n -ca r se rvi ces wh i l e  opera t i ng  the  veh i cl e  (e .g . ,  m app i ng / t ra ff i c app l i ca t i ons (wh i ch  a re  cu rren t l y f ree ) o r st ream i ng
servi ces fo r news o r en te rta i nm en t).  M any a re  a l so  ta l ki ng  abou t  f l ee t  m anagem ent use -cases,  where  cu rren t l y a  paym ent ca rd  i s i ssued  to  a  veh i cl e ,  no t  a
person ,  and  the  veh i cl e  opera to r uses the  paym ent ca rd  associ a ted  wi th  tha t  veh i cl e  fo r paym ents re l a ted  to  use  o f  tha t  veh i cl e  (e .g . ,  fo r fue l ,  EV charg i ng ,
se rvi ce  o r m a i n tenance).

T here  a re  a l so  o the r po ten t i a l  m ore  rem ote  use -cases.  Fo r exam p l e ,  paym ents by o r i n  respect  o f  the  veh i cl e  i tse l f  when  i n  au tonom ous m ode  and  taki ng  i tse l f  to
a  dea l e rsh i p  fo r se rvi ce ,  p i cki ng  up  g roce ri es o r even  opera t i ng  as an  au tonom ous taxi  and  accep t i ng  paym ents fo r se rvi ce .  In  th i s a rt i cl e ,  we  a re  focusi ng  on
non-au tonom ous bu t  connected  paym ents,  though  i t  i s possi b l e  tha t  au tonom ous paym ent m e thods m ay no t  be  m uch  d i ffe ren t  than  non-au tonom ous ones.

Barri e  K i rk j o i ns us i n  ou r f i rst  conversa t i on  abou t  the  m atte rs above .

In discussion with Barrie Kirk

1 .  Quest i on :  Wha t a re  the  m a j o r ways tha t  CAVs wi l l  change  f i nanci a l  se rvi ces?

Answer:  Fi rst ,  the  banks’ ca r l oans m arke t  wi l l  be  d i srup ted  because  the  t rend  to  robo-taxi s wi l l  resu l t  i n  fewer ca rs be i ng  so l d ,  l ead i ng  to  a  sm a l l e r m arke t  fo r
consum er ca r l oans.

Second ,  the  au to  i nsu rance  m arke t  wi l l  be  d i srup ted :  the  num ber o f  co l l i si ons wi l l  decrease  substan t i a l l y.  A l so ,  the  reduced  num ber o f  consum er-owned  veh i cl es
wi l l  l ead  to  fewer consum er i nsu rance  po l i ci es.

T h i rd ,  veh i cl es o f  the  fu tu re  wi l l  be  fa r m ore  connected .  Em pty ca rs wi l l  d ri ve  them se l ves to  a  charg i ng  sta t i on ,  p l ug  them se l ves i n  and  pay.  An  i n te rest i ng
quest i on  i s whe the r a  fu l l y au tonom ous ca r wi th  a rt i f i ci a l  i n te l l i gence  com parab l e  to  hum an i n te l l i gence  wi l l  have  i ts own  bank accoun t?

2 .  Quest i on :  In  Canada ,  the  ave rage  da i l y round tri p  com m ute  by ca r i s 56  m i nu tes.  T he  cl ea rest  advan tage  o f  CAVs fo r com m ute rs i s m aki ng  the  da i l y j ou rney
m ore  p roduct i ve ,  en j oyab l e ,  o r bo th .  Neverthe l ess,  do  you  an t i ci pa te  the  i ncrease  i n  rem ote  worki ng  and  the  g rowth  o f  sha ri ng  econom i es as i t  re l a tes to  ca rs –
and  even  the  i ncrease  i n  dem and  fo r b i cycl es –  to  sl ow down pub l i c i n te rest  i n  CAVs?  I f  no t ,  why?
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Answer:  Cost  savi ngs a re  the  p ri m ary m ot i va t i on  fo r peop l e  to  m ove  away f rom  ca r ownersh i p  and  use  robo-taxi s.  T h i s i s t rue  regard l ess o f  whe the r com m ut i ng
l eve l s go  up  o r down. I  expect  a  si gn i f i can t  i ncrease  i n  the  use  o f  robo-taxi s i n  the  years ahead .  In  October 2020 ,  Waym o announced tha t  i t  was sta rt i ng  to  o ffe r a
fu l l y d ri ve rl ess taxi  se rvi ce  to  the  genera l  pub l i c i n  Phoen i x,  AZ.  S i gn i f i can t l y,  the re  wi l l  be  no  sa fe ty d ri ve r.  T h i s m eans tha t  the  f i rst  genera t i on  o f  robo-taxi s
has a rri ved ,  a l though  i n i t i a l l y,  the re  wi l l  be  l i m i ted  capab i l i ty and  l i m i ted  dep l oym ent.

3 .  Quest i on :  Am ong  any possi b l e  use -cases o r m e thods,  i ncl ud i ng  those  l i sted  above ,  wh i ch  do  you  see  as the  m ost  l i ke l y to  be  i n t roduced  o r succeed?  Wh i ch  do
you  see  as l east  l i ke l y to  be  i n t roduced  o r succeed?

Answer:  T here  a re  two  m a i n  segm ents to  the  CAVs ecosystem : passenger CAVs and  non-passenger CAVs. T he  ea rl y dep l oym ents wi l l  be  robo-taxi s i n  downtown
areas tha t  a re  geograph i ca l l y constra i ned  and  have  been  sub j ected  to  HD m app i ng .  I  a l so  expect  to  see  a  b road  dep l oym ent o f  non-passenger CAVs fo r si dewa l k
wi n te r m a i n tenance ,  de l i ve ri es to  hom es and  busi nesses,  fa rm i ng ,  m i n i ng ,  construct i on ,  e tc.  T hese  use -cases a re  easi e r to  dep l oy than  passenger CAVs because
the  sa fe ty i ssues a re  easi e r to  address.  I  do  no t  expect  to  see  the  u l t i m a te  fo rm  o f  passenger CAVs, de f i ned  as go  anywhere ,  anyt i m e , i n  a l m ost  any wea the r,  un t i l
we  a re  we l l  i n to  the  2030s.

4 .  Quest i on :  Wha t techno l ogy wi l l  be  used  to  m ake  the  paym ent?  For exam p l e ,  wi l l  i t  be  con tact l ess wi th  som e so rt  o f  b roader-reach  near-f i e l d  com m un i ca t i on
(NFC);  wi l l  i t  be  ded i ca ted  short -range  com m un i ca t i ons (DSRC) o r wi l l  LT E o r 5G techno l og i es be  used?

Answer:  T here  i s cu rren t l y no  consensus on  th i s.  However,  I  expect  5G wi l l  be  a  st rong  con tender because  i t  wi l l  be  ub i qu i tous.  T he  l ow-l a tency,  h i gh -speed  and
short -range  fea tu res o f  5G wi l l  m ake  i t  a t t ract i ve  fo r paym ents.

5 .  Quest i on :  How wi l l  paym ents work?  Wi l l  they be  hand l ed  th rough  an  opera to r’s m ob i l e  devi ce  o r wa l l e t?  Wi l l  the  veh i cl e  becom e o r host  a  m ob i l e  wa l l e t  (e .g . ,
wi l l  the  paym ent creden t i a l s be  sto red  i n  the  veh i cl e )?  Is the re  a  hando ff  and  re l a ted  da ta  exchange  be tween  the  m ob i l e  devi ce /wa l l e t  and  the  veh i cl e  when  an
opera to r en te rs a  veh i cl e ,  o r wi l l  paym ents be  hand l ed  i n  som e o the r way?  Or wi l l  a l l  these  d i ffe ren t  paym ent m ode l s be  b rough t  to  m arke t?  I f  so ,  i n  you r vi ew,
wh i ch  wi l l  be  the  wi nner and  why?

Answer:  I t  i s too  soon  to  te l l .  I  expect  tha t  the re  wi l l  be  an  ecosystem  wi th  m u l t i p l e  stakeho l de rs,  j ust  as the re  i s fo r today’s paym ents system .

6 .  Quest i on :  Wi l l  veh i cl e  opera to rs need  to  ve ri fy pu rchases (e .g . ,  on  a  screen  i n  the  veh i cl e ),  o r i s i t  possi b l e  tha t  au then t i ca t i on  and  ve ri f i ca t i on  wi l l  be
au tom at i c and  t i ed  to  geo l oca t i on ,  cond i t i on  o f  the  veh i cl e  (e .g . ,  i s i t  l ow on  fue l  o r due  fo r se rvi ce ),  paym ent h i sto ry (e .g . ,  t i m e ,  am oun t,  f requency) and  o the r
opera to r o r veh i cl e  da ta?

Answer:  We need  to  d i ffe ren t i a te  be tween  pu rchases m ade  by a  hum an and  those  m ade  by the  veh i cl e  i tse l f .  I  expect  tha t  a  hum an-genera ted  t ransact i on  wi l l
need  ve ri f i ca t i on .  Perhaps usi ng  vo i ce  o r faci a l  recogn i t i on  system s. A t ransact i on  i n i t i a ted  by the  veh i cl e  wi l l  need  to  be  secure ,  bu t  no  hum an au then t i ca t i on
wi l l  be  needed .  And  i f  the  veh i cl e  i s d ri vi ng  wi th  no  hum an on  board ,  then  hum an au then t i ca t i on  wi l l  be  i m possi b l e  un l ess done  rem ote l y.

7 .  Quest i on :  Can  you  see  g rea te r po ten t i a l  fo r l oya l ty o r reward  po i n ts t i ed  to  use  o f  ce rta i n  re ta i l e rs (e .g . ,  fue l  sta t i ons)?  I f  so ,  wh i ch  ones do  you  see  as m ost
p reva l en t  o r possi b l e?

Answer:  Loya l ty p rog ram s wi l l  be  d i srup ted  and  wi l l  need  to  change .  Robo-taxi s wi l l  be  owned  and  opera ted  by com pan i es o ffe ri ng  M ob i l i ty-as-a -Servi ce  (M aaS).
T he  pe rcen tage  o f  veh i cl es owned  by i nd i vi dua l s wi l l  the re fo re  decrease ,  so  l oya l ty p rog ram s ta rge ted  to  veh i cl e  owners wi l l  becom e l ess re l evan t .  However,
l oya l ty p rog ram s fo r M aaS p rovi de rs wi l l  becom e ve ry popu l a r.

8 .  Quest i on :  On  a  b roader “In te rne t  o f  T h i ngs” po i n t ,  do  you  th i nk paym ents and  CAVs wi l l  be  connected  to  o the r devi ces (e .g . ,  a  connected  re fri ge ra to r),  tha t
o rde rs g roce ri es when  runn i ng  l ow on  stap l es and  sends the  veh i cl e  to  the  g roce ry sto re  to  p i ck up  and  pay fo r the  g roce ri es?  I f  so ,  usi ng  th i s exam p l e ,  wou l d  the
re fri ge ra to r be  the  paym ent system , wou l d  i t  be  the  veh i cl e  o r wou l d  i t  be  a  com b i na t i on  o f  bo th  (o r ne i the r),  possi b l y usi ng  a  cl oud-based  so l u t i on?  Are  the re
o the r exam p l es?

Answer:  Orderi ng  and  paym ent system s wi l l  becom e m ore  au tom ated  and  i n te rconnected ,  j ust  as you  descri bed .  T here  wi l l  a l so  be  non-passenger CAVs tha t  a re
used  fo r de l i ve ri ng  pa rce l s and  food ,  wh i ch  wi l l  be  an  a l te rna t i ve  to  passenger CAVs be i ng  used  fo r de l i ve ri es.

An  exam p l e  o f  ano the r use  case  i s tha t  robo-taxi s wi l l  be  ab l e  to  d ri ve  them se l ves to  se rvi ce  po i n ts to  be  cl eaned ,  m a i n ta i ned  and  have  the  ba t te ry recharged  –
and  then  pay fo r eve ryth i ng .

9 .  Quest i on :  Wha t wi l l  be  the  ub i qu i ty o f  the  “opera t i ng  system ” (th i nki ng  i n  te rm s o f  i OS vs.  Andro i d )?  For exam p l e ,  wi l l  veh i cl es f rom  d i ffe ren t  m anu factu re rs be
ab l e  to  “ta l k” to  fue l  pum ps/charg i ng  sta t i ons f rom  d i ffe ren t  p rovi de rs a t  d i ffe ren t  fue l  sta t i ons?

Answer:  Le t ’s d i ffe ren t i a te  be tween  opera t i ng  system s and  com m un i ca t i on  standards.

Each  com pany wi l l  l i ke l y have  i ts own  veh i cl e  p l a t fo rm  speci f i ca t i ons,  i ncl ud i ng  the  opera t i ng  system . Bu t  the re  wi l l  be  i ndustry standards fo r com m un i ca t i ons
be tween  the  p l a t fo rm s,  j ust  as the re  a re  now. Today,  em a i l s can  be  exchanged  be tween  Andro i d ,  App l e ,  M i croso f t  and  o the r devi ces.  S tandards exi st  fo r FT P,
HT T P, e tc.  T he  g l oba l  5G Au tom ot i ve  A l l i ance  (5GAA) i s a l so  worki ng  on  standards and  best  p ract i ces.

10 .  Quest i on :  On  the  po ten t i a l  i ssue  o f  d i si n te rm ed i a t i on  o f  banks and  o the r t rad i t i ona l  paym ent se rvi ce  p rovi de rs by OEM s and  Fi nTechs,  do  you  have  a  vi ew as
to  who  wi l l  be  responsi b l e  fo r the  paym ent f l ows?  For exam p l e ,  wi l l  i t  be  a  t ransact i on  sponsored  o r p rovi ded  by an  OEM , f i nanci a l  i nst i tu t i on ,  paym ent ne twork,
e l ectron i cs m anu factu re r o r e -wa l l e t  p rovi de r?

Answer:  I  don ’t  know. Bu t  g i ven  recen t  h i sto ry,  I  wou l d  expect  non-t rad i t i ona l  paym ent com pan i es wi l l  see  busi ness opportun i t i es and  en te r the  m arke t .
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