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N ew  tech n o lo g y  an d  in fo rm atics in  tra n sp o r t  is b eco m in g  a sub jec t of 
g re a t im p o rtan ce  to E u ro p e  an d  will have a  co n siderab le  im p ac t on 
tr a n s p o r t  econom ics an d  techn iques. W h ile  I re la n d  is no t a p rim e  m over 
in  these  innovations, it is im p o rta n t th a t firm s shou ld  be aw are o f 
d ev e lo p m en ts  an d  poised to  avail o f  the  new  technology. T h e  w ord  
in fo rm a tic s  em braces b o th  the  co m p u te r a n d  te leco m m u n ica tio n s  system s 
b u t  th is  a rtic le  does no t cover ap p lica tio n s o f  co m p u te rs  w hich  are  
exclusively  w ith in  the firm  — such  as sa la ry  p ay m en ts , acco u n tin g , 
invo ic ing , etc. T hese  app lica tions have ex isted  for m an y  years a n d  ind eed  
th e  w id e n in g  use o f  in fo rm atics has n o t b een  b ro u g h t ab o u t by any  
re v o lu tio n a ry  developm ents in techno logy  b u t  ra th e r  by a  g rad u a l 
ex ten s io n  o f  existing techn iques to o u ts id e  th e  firm  an d  to  em b race  the 
field  o f  in te r-firm  com m unications. T h is  h as  b een  d riv en  by the  falling  
costs o f  co m p u te rs  them selves a n d  by co m p etitiv e  p ressu res, p a rticu la rly  
in  E u ro p e , from  coun tries such as the  U n ite d  S tates an d  J a p a n . T h is  in 
tu r n  h as  provoked  a rea lisa tion  th a t th e  a b o litio n  o f  artific ia l b a rr ie rs  
w ith in  E u ro p e , to  the  developm ent o f  an  econom ic  m ark e t cap ab le  no t 
o n ly  o f  w ith s ta n d in g  the challenge from  J a p a n  an d  th e  U SA , b u t also o f 
p re se n tin g  a  reverse challenge to th em , can  a n d  m u st be accelera ted .

T h o se  fa r seeing  people w ho d ra fted  th e  T rea ty  o f  R o m e env isaged  th a t 
th e  a b o litio n  o f in te rn a tio n a l ta r if f  b a rr ie rs  w ould  c rea te  a  v ib ra n t 
g ro w in g  sing le m ark e t w ith in  the C o m m u n ity . T h e y  w ere p a r tly  righ t. 
T h e  eco n o m ic  grow th, an d  w ith  it th e  g row th  in  trad e , has b een  qu ite  
p h e n o m e n a l since 1958 an d  in  spite o f  th e  p ro b lem s cau sed  by th e  tw o oil 
shocks in  th e  1970s th a t im pulse for g row th  h a s  co n tin u ed  a n d  has b een  
s tre n g th e n e d  by the accession o f new  M e m b e r  States.

W h a t th e  o rig in a l founders d id  n o t foresee, o r  a t  any ra te  p ro v id e  for, was 
th e  in g e n u ity  of the  n a tio n a l a d m in is tra tio n s  o f  th e  M e m b e r S ta tes to  find
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o th e r m ean s  o f  ra is in g  revenues an d  o f p ro tec ing  n a tio n a l in te res ts . So, 
a  vast com plex  o f taxes, duties, phy to -san itary  con tro ls , a n d  o th e r  
co n stra in ts  has been  b u ilt u p  (inc lu d in g  in p a rticu la r the  co n tro l o f  in te r ­
s ta te  ro ad  tra n sp o rt)  to the  p o in t th a t it is now e s tim a ted  th a t  the  
m o v em en t o f  goods in te rn a tio n a lly  w ith in  the C o m m u n ity  can  re q u ire  as 
m an y  as 70 d iffe ren t form s. It has recen tly  been  show n th a t  fo r ro a d  
hau lage , six to  seven d riv e r docu m en ts , ab o u t 12 fre ig h t d o c u m e n ts  an d  
27 vehicle d o cu m en ts  have to  p resen ted  an d  checked  fo r cu sto m s 
c learance  (A berle , 1985). T h e  fru s tra tio n  w hich th is  c rea tes  a t  the  
fro n tie rs  w as d e m o n s tra te d  in  d ram a tic  form  by the lo rry  d riv e rs ’ s trike  
o f  F eb ru a ry  IS $4 a t the  A lp ine  crossings, w hich had  th e  effect o f  p u sh in g  
the  n a tio n a l a d m in is tra tio n s  to m ove on  p ropositions o f  the E u ro p e a n  
C o m m issio n  cm the s tream lin in g  o f fro n tie r facilities. I t  is e s tim a te d  th a t 
the  cost o f  fro n tie r  co n tro ls  an d  the delays caused thereby , a d d  u p w a rd s  
o f  5%  to th e  fin ished  cost o f  goods.

T h e  m ost sig n ifican t o f  th e  m easu res ag reed  was th a t  re la tin g  to  th e  
in tro d u c tio n  o f  a  S ingle A d m in is tra tiv e  D o cu m en t (S .A .D .), c o m b in in g  in  
o n e  d o cu m en t all the  in fo rm a tio n  necessary  to  m ove goods across the  
C o m m u n ity . T h is  will be in tro d u ced  in J a n u a ry  1988 a n d  sh o u ld  m ak e  
life m u ch  e a s ie r  for tra n sp o rte rs . I t  is im p o rta n t to n o te  th a t  th e  S .A .D . 
is s tru c tu re d  to  be  u sed  easily  w ith  com puters.

W hile  w ork  on th e  S.A .D . was go ing  on, o th e r forces w ere a t  w o rk  to  
investigate th e  p o te n tia l o f  co m p u te rs  in  s tream lin in g  th e  m o v e m e n t o f  
goods. In  early  11984, th e  C o m m issio n  su b m itted  a p ro p o sa l to  th e  C o u n c il 
o f T ra n sp o rt M in is te rs  re la ted  to  the im p lem en ta tio n  o f  a lo n g  te rm  
p ro g ra m m e  fo r th e  use o f te lem atics for C o m m u n ity  In fo rm a tio n  S y stem s 
co n ce rn ed  w ith  im p o rts  o r  exports an d  the m an a g e m e n t a n d  f in a n c ia l 
con tro l o f  a g ric u ltu ra l m a rk e t o rgan isa tions. T h is h a s  b eco m e k n o w n  as 
th e  C A D D IA  pro jec t.

T h is  w as follow ed in  J a n u a r y  1985 by a fu r th e r  c o m m u n ic a tio n  o n  the  
co o rd in a ted  d eve lopm en t o f  co m p u te rised  a d m in is tra tiv e  p ro c e d u re s . 
K n o w n  as the C.D. p ro jec t, th is is b e in g  u n d e rta k e n  w ith in  th e  o vera ll 
fram ew ork  o f  G A D D IA . T h is  p ro jec t a im s to  c o o rd in a te  a n d  lin k  the  
custom s p ro ced u re s  o f  th e  C o m m u n ity  coun tries, n o t o n ly  fo r in tr a  
C o m m u n ity  tra d e  b u t also for tra d e  w ith  th ird  co u n trie s . T h e  C .D . 
p ro jec t has laid  d o w n  a  p ro g ra m m e  u p  to 1992 to lin k  fu lly  th e  c u s to m s  
A u tho rities  o f  each  o f the  M e m b e r  S tates. N ot tha t th e  M e m b e r  S ta te s  
them selves a re  idle. For exam ple, F rance  an d  the U n ite d  K in g d o m  
a lread y  have sw ch facilities in  place, w hile B elgium , th e  N e th e r la n d s  a n d  
D e n m a rk  a re  In tro d u c in g  co m p u te rs  to  h an d le  custom s p ro c e d u re  in  th e  
very  n e a r  fu tu re . O n e  a im  of the  C .D . p ro jec t is to  m ove th e  f ro n tie r
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co n tro ls  on  goods to the p o in t o f d e s tin a tio n  o f th e  goods, b u t to  do  th is 
a n  effic ien t in fo rm ation  tran sm issio n  system  is necessary, p a rtic u la r ly  
b e tw een  custom s au tho rities. H ow ever, the  lin k in g  o f  co m p u te rs  ra ises 
se rio u s p rob lem s o f com patib ility  n o t ju s t  o f the  m ach in es , b u t o f  the 
so ftw are  a n d  the language an d  co m m u n ica tio n s  pro toco ls w hich  a re  used .

T h e  1992 ta rg e t o f  the  C.D . pro ject h as  in c reased  in  sign ificance d u r in g  
th e  p a s t y e a r following the p u b lica tio n  in  J u ly  1985 by the  C o m m iss io n  
o f  its W h ite  P aper on the C o m p le tio n  o f the In te rn a l M ark e t. T h is  p a p e r  
co m m its  th e  C om m ission  to in tro d u ce  leg isla tion  w hich  by 1992 will 
d ism a n tle  all rem a in in g  obstacles to th e  in te rn a l tra d e  of the  C o m m u n ity . 
I t  goes fu r th e r  th an  the issue o f b o rd e r  con tro ls , a n d  also em b races  a  w ide 
ra n g e  o f  issues such as the  h a rm o n isa tio n  o f ta x a tio n  levels b e tw een  
M e m b e r  States.

T h e  E u ro p e a n  C om m issio n  is ad d ress in g  itse lf to th is  p ro b lem  th ro u g h  
its E S P R IT  p ro g ram m e, an d  has a d o p ted  th e  s ta n d a rd  o f  O S I (O p e n  
S ystem  In te rco n n ec tio n ) w hich h as  b een  accep ted  by E u ro p e a n  
C o m p u te r  M an u fac tu re rs . E ffectively th is  m ean s th a t  m ach ines w ith  the  
d e fin ed  system  o f m ach in e  a rch itec tu re  can  be linked  irrespective  o f 
c o m p a n y  o r  co un try  o f  m an u fac tu re .

F o r te leco m m u n ica tio n s, the  X -25 System  h as been  a d o p ted  by  the 
E u ro p e a n  P.T.T.s as the  s tan d a rd , a n d  w ork  is now  p ro g ressin g  o n  a  file 
tra n s fe r  system  developed by the C o m m iss io n , called the  M u lti File 
T ra n s fe r  System  (M F T S ). For d iffe ren t te lem atic  system s to  be  able to  co­
o p e ra te  in  ca rry in g  o u t d a ta  p rocessing  tra n sa c tio n s , it is necessary  th a t 
th e  system s recognise n o t only  the  d a ta  th a t has b een  exchanged  b u t  also 
th e  in s tru c tio n s  th a t ind ica te  how  th e  d a ta  a re  to  be  p rocessed  a n d  d is­
p layed . F o r this to  occur the  fu n c tio n a lity  o f the  d iffe ren t system s m u st be 
id en tica l, th e  E u ro p ean  s ta n d a rd isa tio n  o rg an isa tio n s  (C E N /C E N E L E C ) 
a n d  th e  C o n feren ce  o f E u ro p e a n  Posts a n d  T eleco m m u n icatio n s (C E P T ) 
a re  involved  in a p ro g ram m e for the  p re p a ra tio n  o f  F u n c tio n a l S tan d a rd s  
fo r  all th e  m ain  d a ta  tran sfe r an d  in te rc o m m u n ic a tio n  functions. T h is  
involves n o t ju s t the  E E C  S tates, b u t  also those from  E FTA . T h u s , the 
b a s ic  b u ild in g  blocks a re  b e in g  estab lished  an d  th e  C .D . p ro jec ts’s a im  o f 
l in k in g  th e  com pu ters o f the  in d iv id u a l M e m b e r  S ta te  custom ers, so th a t 
in fo rm a tio n  on the flow o f goods can  be  tra n s fe rre d  easily  from  one 
c o m m u n ity  co u n try  to  ano ther, is b e in g  fac ilita ted  on  the techn ica l side.

T h e re  a re  o th e r p rob lem s, o f  course , in  th e  tra n s fe r  o f in fo rm atio n , 
re la tin g  to  questions such as the  fo rm a t o f  the m essage  an d  th e  w ords used  
(sy n tax ). T h ese  also have to  be  s ta n d a rd ise d  a n d  h e re  th e  C .D . p ro jec t is 
p ro p o s in g  the ad o p tio n  o f  In te rn a tio n a l S ta n d a rd s  O rg a n isa tio n  (IS O )
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s ta n d a rd s  fo r  m essag in g  an d  fo rm attin g . A llied to  th is, one  m a jo r  
in d u s tr ia l g ro u p  — the  E u ro p ean  vehicle m an u fac tu re rs , w ho b u y  a n d  
sell fro m  each  o th e r — have been  look ing  at ways a n d  m ean s  o f c u tt in g  
costs an d  s ta n d a rd is in g  th e ir  m essages, invoices, etc. C learly , it w o u ld  c u t 
costs to  use  co-m puters to  au to m atica lly  tran sfe r the  in fo rm a tio n  fro m  o n e  
co m p an y  o r  factory  to  ano ther. T h e  th ru s t in th e  w orld  a u to m o b ile  
in dustry , p io n ee red  a n d  led by the Ja p a n e se , tow ards J u s t- in - tim e  (J IT )  
in v en to ry  m a n a g e m e n t h a s  been u n d e r  way for som e tim e , a n d  is b e in g  
ex te n d e d  in to  th e  b ro a d e r  logistics field. T h e  four la rg est U S  a u to m o b ile  
m a n u fa c tu re rs  a re  now  so co m m itted  to electron ic d a ta  in te rc h a n g e  th a t  
th ey  have d e m a n d e d  th a t th e ir  suppliers be able to  c o m m u n ic a te  w ith  
th em  e lec tron ically  by 1988, an d  they  foresee an  estim a ted  sav ing  o f  $200 
p e r  c a r  [Lallarxde, 1986].

T h e  E u ro p e a n  au to m o b ile  m an u fac tu re rs  recogn ised  the  p ro b le m  o f 
s ta n d a rd s  at an  early  stage, since it has a p a r tic u la r  s ig n ifican ce  in  
E u ro p e , an d  th e ir  p ro jec t, w hich is code n am ed  O D E T T E , is h o p in g  to  
a d o p t the  sam e s ta n d a rd s  as the  C .D . project. T h is  w ill have a  d ra m a tic  
im p ac t on tra n sp o r ta tio n , because th e  com panies w ill in  fu tu re  be  lo o k in g  
a t th e  to ta l log istica l system , from  raw  m ate ria l in p u t to  th e  fin ish ed  
p ro d u c t a t tEe c u s to m e r’s door, ra th e r  th an  ju s t  the  d is tr ib u tio n /tr a n s p o r t  
e lem en t in  iso la tio n  as h as  ten d ed  to  be the  case in  th e  past. T h e  u se  o f  
co m p u te rs  witth s ta n d a rd  fo rm attin g , m essag ing  a n d  te le c o m m u n ic a tio n s  
w ill allow th e  tra n s fe r  o f  d a ta  an d  the  con tro l o f  physical goods to  b e  d o n e  
m u ch  m o re  easily  a n d  in  a  synchron ised  an d  c o -o rd in a ted  way. O n c e  d a ta  
are  in p u t in  a s ta n d a rd ise d  form  they  can of cou rse  be a d d e d  to, 
tran sfe rred , a n d  m a n ip u la te d  as a p p ro p ria te  a t  each  stage  o f  th e  
o p e ra tio n . T h is  has im m en se  im p lica tions for b o th  p ro d u c tio n  a n d  
tra n sp o rt.

For i l lu s tra tio n , a t the  m a in  Volvo p la n t a t G o teb o rg  th e  stock o f  c a r  seats 
is now  eq u iv a len t to  o n ly  two h o u rs ’ p ro d u c tio n  needs. T h is  low  le a d  tim e  
has been  ach ieved  by th e  ex tension  o f M R P  p rin c ip les  b ack  in to  th e  
physical p ro c u re m e n t ch a in , by the  ach ievem ent o f  a h ig h  d e g re e  o f  
con tro l over supp liers, a n d  p a rticu la rly  by a carefu lly  d e s ig n e d  a n d  
in te g ra te d  in fo rm a tio n  a n d  logistics m an ag em en t system . F o r V olvo th is  
m ean s  th a t the  vo lum e o f w ork ing  cap ita l is red u ced  su b stan tia lly , b u t  
th ere  is a co ro lla ry  th a t th e  tra n sp o rt com panies m u s t p ro v id e  a  se rv ice  
th a t is abso lu te ly  100% —  because i f  th e re  is any h o ld  u p  a t all th e n  th e  
en tire  p ro d u c tio n  line is fouled up. T h is  will b r in g  a  d isc ip lin e  q u ite  
u n k n o w n  in  m an y  a rea s  o f  business an d  w ould b r in g  m a n y  c h a n g e s  to  
tra n sp o rt in  Ire lan d .

T h e  O D E T T E  system  envisages th a t once an  o rd e r  is filled  th e



in fo rm a tio n  to this effect can  be tra n sfe rre d  to  th e  c u s to m e r g iv ing  the 
re lev an t d a ta  of d ispatch  date , tim e o f a rriv a l etc. all from  a  single o rig inal 
d a ta  entry . T h u s , goods leav ing  F rance  for say G e rm a n y  w ould  b e  know n 
by  cu sto m ers  long before th e ir  ac tua l a rriv a l, w h ich  is q u ite  the  reverse 
o f  m an y  c u rre n t tran sac tio n s, w here  the  goods a rriv e  before  the 
d o cu m en ts . O th e r  in d ustries  in E u ro p e  — for exam ple  e lec tron ics an d  
chem icals  — are c u rren tly  exam in in g  th e  im p lica tio n s o f  the  O D E T T E  
a p p ro a c h  w ith  a view  to design ing  s im ila r system s in  th e ir  ow n sectors.

W h a t a b o u t road  tra n sp o rt itself, w h ich  is sub jec t to  m an y  restric tio n s — 
q u o ta s , au th o risa tio n s , an d  o th e r p ro h ib itio n s  o f  one  k in d  o r  ano ther, 
w h ich  a re  m a n  m ade an d  p red ic tab le , a n d  o th e r  types o f h a z a rd s  such as 
th e  w eather, an d  ro ad  congestion , w hich  a re  e x tran eo u s  in  o rig in?  W h ere  
can  new  techno logy  help  in  these cases? T h e  m a in  ideas c u rre n tly  u n d e r  
e x a m in a tio n  are:

—  R o u te  p lan n in g
—  U p -to -d a te  en  ro u te  in fo rm atio n  p rov ision
—  M a rk e t In fo rm a tio n
—  S m a rt C a rd  Technology

A ll o f  u s  se ttin g  ou t on  a  jo u rn e y  have an  id ea  o f w h ich  ro u te  we will 
follow —  w h a t we do n o t know  are  th e  blockages on  th e  way, ro ad  w orks, 
traffic  cond itions, acc iden ts etc. For m ost o f  u s  as p riv a te  d rivers o n  
re la tive ly  sh o rt jo u rn ey s  th e  cost is la rgely  o u r  ow n fru s tra tio n , b u t  in  the 
case o f  th e  carriag e  o f  goods over long  d istances these  delays cost m oney. 
T h e re fo re  it is necessary  to  have u p -to -d a te  in fo rm a tio n  availab le  to  the  
ro u te  p lan n ers . N ow adays in som e co u n trie s  th is is b e in g  d o n e  by a 
ce n tra l co m p u te r  w hich w ill respond  to  req u es ts  for the  o p tim u m  ro u te  
b e tw een  p o in ts  A  an d  B. T h is  com es in  the  fo rm  o f a p r in to u t show ing  
th e  ro u tes  to  be tak en  a n d  even d e ta iled  o n sc reen  m aps show ing  the  
d e s tin a tio n  w ith in  a  c ity ’s street system . T h e  nex t stage o f  th a t 
d e v e lo p m en t is to  have a d isp lay  u n it o n  b o a rd  th e  vehicle w h ich  w ill give 
th e  sam e in fo rm atio n . S uch  a system  is a lread y  in  use  in  H o lla n d  u s in g  
a  co m p ac t d isc w ith  a d ig ita lised  m ap  o f  every  ro u te  in  H o llan d , a n d  it 
is c u rre n tly  b e in g  ex p an d ed  to the B ene lux  c o u n trie s  an d  even tually  to  
E U R O  12. T h e  d raw back  o f this system  is th a t  it is d ifficult to  u p -d a te  
th e  in fo rm a tio n  quickly. Even w ith  ra d io  system s it is un likely  th a t 
in fo rm a tio n  can be b ro u g h t to the  d r iv e r’s a tte n tio n  fast en o u g h  to  allow  
th e  a p p ro p r ia te  evasive action .

T h e  a p p lica tio n  o f these tech n iq u es ap p e a rs  sim p le  a t the superfic ia l level, 
b u t  a g a in  th e  p rob lem  o f s ta n d a rd isa tio n  arises. A t a  very  fu n d a m e n ta l 
level th e re  is the p ro b lem  o f road  signs, sym bols, a n d  language. I re la n d  
is n o t c u rre n tly  a  p a r tic ip a n t in  the  E E C ’s C O S T  p ro jec t look ing  a t the

14 IBAR — IRISH BUSINESS AND ADMINISTRATIVE RESEARCH



IMPACT OT NEW INFORMATICS TECHNOLOGY ON EUROPEAN TRANSPORT 15

ap p lica tio n  o f  these techn iques, yet w hile the g rea test a p p lic a tio n s  will 
p ro b ab ly  occu r in  the  a rea s  o f  densest pop u la tio n  a n d  traffic , p o te n tia l  
econom ic benefits  in  the  o th e r reg ions shou ld  not be overlooked.

O th e r  system s b e in g  looked a t inc lude  the possibility  o f v id eo -tex t sy stem s 
w hich  w ould  give in fo rm a tio n  on  ro ad  conditions, positio n  a t b o rd e rs , etc. 
T h is  could  be availab le  on  T V  screens a long  the m a in  E u ro p e a n  ro u te s  
e.g. a t m o to rw ay  service sta tions w hich w ould be accessible to  veh ic le  
d rivers. A gain th e  n eed  fo r s tan d ard isa tio n  arises. A n  in te re s tin g  p ro je c t 
h as  recen tly  b eg u n  in  Sw eden , called A R IS E , involv ing  th e  in te g ra tio n  o f 
v a rious co m p o n en ts  o f  co m p u te r  technology  to give a  c o m p reh en s iv e  
vehicle o n -b o a rd  traffic  in fo rm a tio n  system  covering b o th  ro u te  p la n n in g  
a n d  the  su p p ly  o f rea l-tim e  in fo rm atio n  on  traffic co n d itio n s , en  ro u te  
services, etc.

O n e  o f the g rea test costs in  tra n sp o rt is th a t o f em p ty  ru n n in g  a n d  w ith  
th e  reg u la to ry  c o n s tra in ts  o n  ro ad  tra n sp o rt in  p a r tic u la r  th is is a  m a jo r  
cost estim ated  to  ru n  in to  h u n d re d s  o f m illions o f  p o u n d s . I t  it  w ere  
possib le to red u ce  e m p ty  ru n n in g  everyone w ould th e re fo re  b e n e fit. 
C on seq u en tly , a  n u m b e r  o f system s have been  in tro d u c e d  w h e re b y  
tra n sp o rte rs  can  key in to  a  cen tra l system  a n d  find  o u t if  sh ip m e n ts  a re  
on  offer w hich  w ould  be  o f  in terest, an d  they can  also e n te r  in fo rm a tio n  
o n  w h a t they have  o n  offer. Such system s are  a lread y  in  u se  in  sev era l 
co u n trie s , fo r  ex am p le  th e  T R A N S P O T E L  system  in  G erm an y . T h e  
co m in g  of ce llu la r rad io  also offers possibilities for in fo rm a tio n  sy s tem s in  
th is  ap p lica tio n  a rea , b u t ag a in  s tan d a rd isa tio n  is th e  im p o r ta n t  th in g .

M u c h  is a lso  h a p p e n in g  in  sh ip p in g  an d  rail tra n sp o rt. T h e re  is q u ite  a  
lo t o f  d ev e lo p m en t in  co n tro llin g  the m ovem en t o f con ta in ers  th ro u g h  th e  
p o rts , for ex am p le  R o tte rd a m  an d  A ntw erp , w here th e  la rg e r  c o m p a n ie s  
have alw ays h a d  good in fo rm a tio n  on  th e ir  ow n th ro u g h p u ts . N o w  a 
system  is b e in g  p la n n e d  in  R o tte rd a m , called IN T IS  ( In te rn a t io n a l  
T ra n sp o rt In fo rm a tio n  System ), w hich  will p rov ide  fo r la rge  a n d  sm all 
co m p an ies  (u s in g  a v a rie ty  o f  personal com puters, m in i c o m p u te rs , o r  
la rg e r  co m p u te rs  u s in g  b a tc h  processing) w hich  will p ro v id e  all re le v a n t 
in fo rm a tio n  to cu sto m s a n d  sh ip p in g  com panies a n d  a t the  sa m e  tim e  
p ro v id e  a t ra n s p o r t  m a n a g e m e n t system .

R ecently , a  g ro u p  o f  m a jo r  sh ippers, fo rw arders a n d  ca rrie rs  in  E u ro p e  
a g re e d  u n d e r  the c h a irm a n sh ip  o f S IT P R O  to u n d e rta k e  a  p ro jec t, ca lled  
D IS H  (for d a ta  in te rc h a n g e  in  the  sh ip p in g  in d u stry ). T h is  w ill invo lve  
th e  e lec tro n ic  exchange o f  in fo rm a tio n  betw een  c a rrie rs  a n d  th e ir  
cu s to m ers  in d e e p  sea l in e r  sh ipp ing . T rials o f  the  system  a re  e x p e c te d  to  
be u n d erw ay  b efo re  th e  en d  o f  1986. In  th is  co n n ec tio n  also  it is



a p p ro p r ia te  to  m en tio n  a c u rre n t s tu d y  of th e  E u ro p e a n  C o m m iss io n  on 
th e  p o te n tia l use o f satellites in th e  con tro l an d  m o n ito rin g  o f  the 
m o v em en t o f  dangerous cargoes.

T h e  In te rn a tio n a l U n io n  o f Railw ays (U IC )  is develop ing  a system  called 
H E R M E S , w hich so fa r has been accep ted  by  six railw ay  system s b u t 
u n fo r tu n a te ly  n o t by all. I t  is no t c lear yet w h e th e r H E R M E S  will be 
co m p a tib le  w ith  th e  s tan d a rd s  re fe rred  to  earlie r. P a rt o f th e  system  
involves a  de ta iled  p lo ttin g  o f w agon m o v em en ts , w hich  if  successful 
w ould  re su lt in a  considerab le  increase  in  efficiency.

A t th e  E conom ic  C ouncil for E u ro p e  in  G en ev a  (E C E ) th e re  is 
co n s id e rab le  in terest in  the in tro d u c tio n  o f  the  “ sm a rt c a rd ” to  rep lace  the 
T I R  C a rn e t  used  in  the in te rn a tio n a l m o v em en t o f  goods traffic  by road . 
A g ain  th e  techno logy  itself is no t new  b u t  th e  ap p lica tio n  is, a n d  it w ould  
have la rg e  benefits in  the  red u c tio n  o f  p ap e rw o rk  a n d  vehicle delays. T h e  
sm a r t c a rd  has the  ap p ea ran ce  o f a  n o rm a l p lastic  c red it ca rd , b u t  has the  
ab ility  to  ca rry  a  large a m o u n t o f  c o m p u te rise d  in fo rm atio n , w hich  can  
b e  re a d , u p d a ted , an d  tra n sm itte d  by special c a rd  read ers , w h ich  in  the 
tra n s p o r t  con tex t can  be p laced  a long  ro u tes  a t key in te rch an g e  po in ts  
such  as tra n sp o rt ju n c tio n s , te rm in a ls , a n d  cu sto m s po in ts . I t  c an  also be 
u sed  fo r b a n k  transfers , for the p a y m e n t o f  du ties , VAT, a n d  m a n y  o th e r  
e n  ro u te  expenses, w ith  the  tran sac tio n s  o ccu rin g  rea l-tim e  a n d  effected 
in d e p e n d e n tly  o f  location  an d  cash.

Two p ro b lem s cu rren tly  re m a in  re g a rd in g  th e  ap p lica tio n  o f  sm art card  
technology . O n e , ironically, is the  lack  o f  s ta n d a rd isa tio n  a n d  is fam ilia r 
to  those  u s in g  p lastic  cards for b a n k in g  facilities, a n d  the  o th e r  concerns 
th e  in tro d u c tio n  of in fra s tru c tu re  to  process th e  cards. In  re la tio n  to  the 
la tte r  th e re  is the  com plica tion  th a t  th e  in sta lla tio n  o f sm a rt card  
in fra s tru c tu re  a t b o rd e rs  could  b eco m e a  rea so n  fo r m a in ta in in g  b o rd e r  
co n tro ls , th e  abo lition  o f w hich  by 1992 th e  C o m m iss io n  is now 
c o m m itte d  to.

A  fu r th e r  general p ro b lem  re g a rd in g  th e  u se  o f  techno logy  in  the  
in te rn a tio n a l co n tex t described  in  th is  p a p e r  is em e rg in g  from  the 
v iew p o in t o f  th e  legality  o f  e lec tro n ica lly  p ro d u c e d  d o cu m en ts . T h e  
rece ip t o f  a  d o cu m en t on  a  c o m p u te r  screen  w ith o u t a n  a u th e n tic a te d  
s ig n a tu re  can , as will be a p p rec ia ted , pose  p ro b lem s in  te rm s of 
tra d itio n a l legal conventions. T h e  C o m m iss io n  is now  co n sid e rin g  the 
im p lica tio n s  o f this in  som e detail.

T h is  b r ie f  artic le  has a ttem p ted  to  convey a  b ro a d  p ic tu re  o f th e  th ru s t o f 
new  techno logy  in  the tra n sp o rt sp h ere  in  E u ro p e . T h e  cost o f  m an y  of
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the  d eve lopm en ts is in itia lly  high, b u t it is foreseen th a t w ith  in c re a s in g  
volum es o f  usage the u n it  costs will fall rap id ly  a n d  the  b en e fits  w ill be 
su b stan tia l to  in d iv idua ls , firm s, an d  the C o m m u n ity  in  gen era l. W e m u s t 
be w ary  how ever o f  b e in g  b am boozled  by technology  a n d  a le rt to  th e  risk  
of o v er-am b itio n . T h e re  a re  risks in hav ing  large c o m p u te r d a ta  b a n k s , 
from  v iew poin ts such as privacy, fraud , system  b re a k d o w n s , a n d  
d iseconom y in  the  case o f  sm all countries. N onetheless it seem s c le a r  now  
th a t in  the  field o f in d u s tr ia l logistics, an d  custom s con tro l o f raw  m a te r ia l  
an d  p ro d u c t m ovem ents, th ere  is m u ch  th a t can be d o n e  to  im p ro v e  flows 
an d  e lim in a te  bo ttlenecks, an d  th a t the  risks are  sm all a n d  c o n tro lla b le  
co m p ared  to  th e  size o f  benefits accru in g  from  a p ro p e rly  in te g ra te d  a n d  
com petitive  E u ro p e a n  in d u str ia l base.

T h e  p rin c ip a l co n sid e ra tio n  for I re lan d  is firstly to  be aw are  o f  w h a t is 
h ap p e n in g , and  secondly  to  be p rep a red  to draw  from  th e  la te s t d e v e lo p ­
m en ts  those th a t can  offer lasting  econom ic benefits to  the  c o u n try .
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K en n e th  B utton*

T h e  la te  1970s an d  1980s have w itnessed  m a jo r shifts in  the  n a tu re  o f  
in d u s try  in  m ost developed econom ies — shifts w hich  cover b o th  the  
m a n u fa c tu r in g  an d  service sectors as well as the  ba lan ce  b e tw een  them . 
T h is  technological tran sfo rm a tio n  h as  seen th e  re tre a t o f the  tra d itio n a l 
h eav y  in d u s tr ia l base (involving, for exam ple, steel, ru b b e r, textiles, etc.) 
a n d  th e  advance  o f know ledge-in tensive in d u strie s . C o n sid e rab le  re sea rch  
h a s  b e e n  co n d u cted  in to  the  specific re q u ire m e n ts  o f h ig h  techno logy  
in d u s tr ie s , in  p a rticu la r th e ir  la b o u r  a n d  skill need s [e.g . H a m p sh ire  
C o u n ty  C ouncil, 1984; B ra u n  an d  Senker, 1982; an d  B reh en y  et a i, 
1 9 8 5 ], th e  role o f  defence con trac ts , la n d  availability , an d  specific 
m a n a g e r ia l  p rob lem s of ru n n in g  such  co m pan ies. R elatively  little  
a t te n tio n  h as , however, b een  pa id  by research ers  to  e ith e r the tra n sp o r t 
n e e d s  o f  h igh-techno logy  firm s o r  the  p o sition  th a t  the  logistics d im en sio n  
n o w  h o ld s  in  the in te rn a l m a n a g e m e n t o f  such  o rg an isa tio n s.

T h is  a rtic le  addresses the  re la tio n sh ip  b e tw een  tra n sp o r t  a n d  h igh- 
tech n o lo g y  p ro d u c tio n , a n d  the  ex ten t to  w hich  h igh -tech n o lo g y  in d u s try  
h a s  d iffe ren t tra n sp o rt needs co m p ared  to  its low -technology  c o u n te r ­
p a r ts . T h e  general conclusion  is th a t tra n sp o rt, in  its w idest sense, is fa r 
m o re  im p o rta n t to  h igh -techno logy  m a n a g e m e n t th a n  shows u p  in  
co n v en tio n a l econom ic analyses.

High-Technology Industry

W h ile  som e efforts have been  m ad e  to  use  s ta n d a rd  indices, such  as the 
S ta n d a rd  In d u s tr ia l C lassifica tion , to  c o n d u c t q u a n tita tiv e  stud ies o f the  
h ig h -tech n o lo g y  in d ustries [e.g. see M c Q u a id  a n d  L an g rid g e , 1984; an d  
th e  U S  C o n g ress  O ffice o f T echnology A ssessm ent, 1984], no ag reem en t 
h a s  b e e n  reach ed  co n cern in g  the b o u n d a rie s  o f  th e  h igh -techno logy  
sector. S uch  indices also h id e  w ide v a ria tio n s  in  th e  types o f  activ ities 
e m b ra c e d  in  each classification  an d , because  o f  fre q u e n t u p d a tin g s , a re
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of o n ly  lim ite d  u se  in  tim e  series studies. B ecause o f  b o th  the  in a d e q u a c y  
o f s ta tis tics  and  th e  d e fin itiona l difficulties there  a re  th e re fo re  d ifficu ltie s  
in m e a su rin g  th e  size o f  the h igh-techno logy  p ro d u c tio n  in  m o st 
coun tries.

T h e re  are, how ever, a  n u m b e r  o f com m only  agreed  tren d s . In  p a r t ic u la r , 
h ig h -tech n o lo g y  ac tiv ities ten d  to  be found  in g eo g rap h ica l c o n c e n ­
tra tio n s , e.g. B o sto n ’s R o u te  128 a n d  Silicon Valley in  th e  U S A , th e  M 4  
C o rr id o r  in E n g lan d , a n d  Silicon G len  in  Scotland. T h e re  is a lso  e v id e n c e  
[e.g . B reheny  a n d  M c Q u a id , 1985] th a t m ore  care fu l e x a m in a tio n  o f  
each  o f these  co n cen tra tio n s  reveals local p ro d u c t spec ia lisa tions.

Traditional Perspective

S om e of the  analyses o f the  location  decisions of h ig h -te c h n o lo g y  f irm s 
have co n c lu d ed  th a t tra n sp o rt is o f relatively little  im p o r ta n c e  [e .g . 
P re m u s , 1 9 84], a n d  suggests th a t various of the  s ta tic  a t t r ib u te s  o f  
a lte rn a tiv e  sites, ra th e r  th a n  the costs o f m oving  peop le , raw  m a te r ia ls ,  
a n d  o u tp u t, have a  key influence  on the co n cen tra tio n  o f  h ig h -te c h n o lo g y  
in d u s try  at specific locations. T h is  ties in w ith tra d itio n a l th e o ry  o f  
in d u str ia l lo ca tio n , th a t the  in d ustries  m ost affected by tra n s p o r t  co s ts  a re  
those w hich reLy heavily  o n  raw  m ate ria ls  an d  w hich p ro d u c e  g o o d s  w ith  
a  low value to  w eight ratio . C learly, h igh -techno logy  in d u s try  does n o t  fall 
read ily  in to  th is  la tte r  ca tego ry  — it p roduces h igh value  p ro d u c ts  w ith  
low u n it tra n sp o r t  costs, req u ires  resources from  a  d iverse r a n g e  o f  
sources, an d  supp lies a geograph ically  diffuse m arket. H ig h - te c h n o lo g y  
in d u s try  has, tlh.erefore, com e to be view ed as “ footloose” a n d  a t t r a c te d  
to  specific lo ca tio n s by m ain ly  la b o u r  m ark e t factors, th e  q u a lity  o f  local 
e n v iro n m e n t in c lu d in g  financia l incentives, local in p u t p rices, a n d  access 
to  a p p ro p r ia te  research  facilities.

T h is  view  h a s  been  re in fo rced  by a  w ide range o f  q u e s tio n n a ire  b a se d  
studies, expeclally  in  the  U SA. For exam ple, the  J o in t  E c o n o m ic  
C o m m itte e  o f  Ote U S  C o n g ress  (1982) found  th a t 89%  o f h ig h - te c h n o lo g y  
firm s surveyed, in d ic a te d  th a t lab o u r skills an d  availab ility  w ere s ig n if ic a n t  
o r  very  s ig n ifican t in d e c id in g  upon  w hich reg ion  to  lo ca te  in , w ith  9 6 %  
re p o r tin g  the fac to r to  have h ad  a sign ifican t effect o n  m o re  d e ta i le d  in tra -  
reg io n a l loca tio n  decisions. Indeed , som e eco n o m etric  stud ies h a v e  ev en  
suggested  a n  inverse co rre la tio n  betw een  the q u a lity  o f  t r a n s p o r t  
p rov ision  a n d  th e  geograph ica l shifts in  h igh -techno logy  in d u s t ry  [e.g . 
G la sm e ie r et at., 1984], Equally , stud ies o f h igh -techno logy  in d u s t r y  in  
B rita in  have fo u n d  the  ex istence o f  a pool o f p ro fessional a n d  sk illed  
la b o u r  to  be the  m a jo r a ttra c tio n  o f  a  specific loca tio n  [B re h e n y  a n d  
M c Q u a id , 1985],



T h is  a p p ro a c h  and  the acco m p an y in g  em p irica l w ork, however, w ould 
seem  to  be  too sim plistic. In  p a r tic u la r  they te n d  to  ig n o re  im p o rta n t 
d ifferences betw een h igh -techno logy  in d u s try  an d  lo n g e r estab lished  
in d u s tr ie s  b o th  in the role tra n sp o rt plays in  the  p ro d u c tio n  process itself 
a n d  in  th e  way in  w hich m an ag em en t o f h ig h -techno logy  u n d e rta k in g s  
view s logistics. C ertain ly , som e o f the  recen t surveys, co n d u c ted  u s in g  
m o re  re fin ed  questio n n a ire  p rocedures, have revealed  “c o m m u n ic a tio n s” 
in  th e  w id e r sense to  be an  im p o rta n t c o n sid e ra tio n  in  the eyes o f  h igh- 
tech n o lo g y  m an ag em en t [e.g. B reheny  an d  M c Q u a id , 1985], b u t even 
h e re  th e re  ap p ears  to have been  only  a  lim ited  effo rt to rea lly  u n d e rs ta n d  
th e  forces a t work.

Transport Inputs into High-Technology Firms

C onven tionally , tra n sp o rt costs a re  u sua lly  seen as im p o r ta n t in  m ov ing  
raw, o ften  m in era l, m a te ria l to a  p la n t for p rocessing  an d  th en  in 
convey ing  th e  final o u tp u t to  m ark e t. T h e  n a tu re  o f h ig h -tech n o lo g y  
p ro d u c tio n  m eans th a t w hile tra n sp o rt still p e rfo rm s this basic  fu nc tion  
it does so in  a  som ew hat d ifferen t way. A dditionally , tra n sp o rt p erfo rm s 
a  n u m b e r  o f  o th e r functions w hich have been  o f little  o r n o  im p o rtan ce  
to  tra d itio n a l low -technology industries.

A lth o u g h  th e re  is som e academ ic con troversy  ab o u t the  valid ity  o f the  
p ro d u c t life-cycle theo ry  [see R in k  a n d  Sw an, 1979], it does p rov ide  a 
usefu l basis up o n  w hich to exam ine the  ro le o f  tra n sp o rt in p u ts  in  h igh- 
tech n o lo g y  p ro d u c tio n . T h e  id ea  o f th e  p ro d u c t life cycle is now  th irty -five 
years o ld  a n d  in its sim plest form , the  th eo ry  a rg u es  th a t any p ro d u c t goes 
th ro u g h  a n  in itia l incep tion  an d  d ev e lo p m en t phase , followed first by a 
g ro w th  p h ase  to m atu rity , th en  by a large-scale  p ro d u c tio n  phase , followed 
finally  by a decline phase. F ig u re  1 p rov ides a  g en era lisa tio n  o f the  m ost 
f re q u e n tly  c ited  form  o f the cycle (a  b e ll-sh ap ed  curve) re la tin g  o u tp u t to 
tim e.

T h e  key p o in t is th a t w hile all p ro d u c tiv e  in d u s try  follows a  p a th  no t 
u n lik e  th e  o n e  dep ic ted  in  th e  d iag ram , the  re la tiv e  im p o rtan ce  o f  each  
s tage  in  th e  p a th  differs as betw een  d iffe ren t in d u s tr ie s  [M a h a ssa n i an d  
Toft, 1985a, an d  Toft an d  M a h assan i, 1985], T h e re  are  also s ign ifican t 
d iffe rences in  the overall leng ths o f cycles a n d  th e  various stages w ith in  
th em . H ig h -tech n o lo g y  in d u stry  ex h ib its  a n  expensive  a n d  ra p id  inception 
and development phase, involv ing  co n sid e rab le  scien tific  re search  a n d  
e n g in e e r in g  expertise. U S  surveys show  th a t som e 55%  o f  p erso n n e l 
em ployed  in  w hat m ay be  b ro ad ly  d efin ed  as h ig h -tech n o lo g y  in d u str ie s  
in  Texas a re  in the  professional, scien tific  o r  techn ica l o ccu p a tio n a l 
ca tego ries, c o m p ared  w ith  less th an  22%  in  the  s ta n d a rd  sectors. S im ila r 
analy sis  o f  h igh -techno logy  em p lo y m en t a lo n g  B o sto n ’s R o u te  128 reveals
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n ea rly  50%  o f th e  w ork  to  be in  the  professional o r  tech n ica l p a ra -  
p ro fessional o ccu p a tio n a l classes. T h e  ab ility  o f  an y  f irm  to c o m p e te  at 
th is  p h ase  o f th e  cycle is cen tra l to  its su bsequen t success in  th e  m a rk e t. 
T ra n sp o rt is rellevant h e re  p a r tly  because it perm its  re a d y  access to  poo ls 
o f  skilled la b o u r  a n d  p a r tly  because it ex tends lines o f  c o m m u n ic a tio n . 
L ocal tra n sp o rt q u a lity  is im p o rta n t at the  m icro-level in  th e  s itin g  o f 
lab o ra to rie s  and. R & D  facilities because scientific a n d  e n g in e e r in g  
ex p ertise  is a t  a  p re m iu m , an d  leng thy  com m utes o r  p o o r  access to  
rec rea tio n  areas affects its loca tion  choices [S h an is  et al., 1 9 85 ]. G o o d  
in tra -u rb a n  p e rso n  tra n sp o r t  seldom  plays a  p a r t in  th e  th in k in g  o f  low- 
techno logy  m a n a g e m e n t b u t it certa in ly  fea tu res in  th a t o f  h ig h - 
techno logy  in dustry .

A t th e  n a tio n a l level, good access to  a irp o rt facilities, in  p a r tic u la r , seem s 
to  be  im p o r ta n t  to  p e rm it th e  in te rn a tio n a l m obility  re q u ire d  fo r  re se a rc h  
p e rso n n e l to fu n c tio n  effectively [R o sen b erg , 1985], D esp ite  th e  a d v e n t 
o f  te leco m m u n ica tio n s  (itse lf an  o u tp u t o f th e  h ig h -te c h n o lo g y  
rev o lu tion ), re se a rc h ers  a p p e a r  in h eren tly  conservative a n d  still seek 
re g u la r  face-to -face co n tac ts  w ith  th e ir  peers to  develop  new  id e a s  a n d  
refine  ex is tin g  omes. S c ien tists  an d  eng ineers w orry  th a t  th ey  a re  n o  lo n g e r  
a t th e  cu ttin g  edge o f re sea rch  if  they  do  no t reg u la rly  m e e t w ith  th e ir  p e e r



g roup . A  U S  survey o f in d u stry  in  A ustin , Texas, for exam ple, fo u n d  th a t 
em ployees in  firm s specialising in  R & D  revealed  a  p rocliv ity  to  m ake 
8-12 m o n th ly  a ir ro u n d -trip s , w hile em ployees o f u n d e rta k in g s  sim ply  
c o n c e rn e d  w ith  m a n u fac tu rin g  m ad e  betw een  0.07 an d  0.25 m o n th ly  a ir  
tr ip s  [M a h m a ssa n i an d  Toft, 1985b], I t is no  acc iden t, therefo re , th a t the  
m a jo r  ag g lom era tions of h igh -techno logy  firm s a re  w ith in  easy  reach  o f 
a irp o r t  facilities an d  this w ould seem  to be p a rtic u la rly  so fo r th e  R & D  
sections o f  firm s w ith  geograph icaly  d iv id ed  d ev e lo p m en t a n d  p ro d u c tio n  
sites. A ir  tra n sp o rt is thus im p o rta n t in  v ir tu a lly  all h ig h -tech n o lo g y  
lo ca tio n  decisions a lthough  possibly m o re  as a m e a n s  o f  re ta in in g  R & D  
in itia tiv es  th a n  ac tually  b e ing  the  p rim e  reaso n  fo r a d o p tin g  a n  in itia l site.

J u s t  as survey w ork m ay u n d e rp la y  the  ro le o f  tra n sp o r t  in  the 
d e v e lo p m en t phase o f the  cycle, so also in a p p ro p r ia te  q u estio n s m ay be 
asked  a t th e  growth and commercialisation phase. H e re , ex p ert m a n a g e m e n t, 
fin an ce , a n d  m arketing , becom e im p o rta n t. O n c e  m ore  m a n a g e m e n t is 
tim e  conscious an d  ease o f co m m u tin g  is im p o r ta n t. G reen -fie ld  sites w ith  
am p le  p a rk in g  space offer b o th  th e  type  o f  tra n sp o r t  in fra s tru c tu re  
m a n a g e m e n t seeks an d  the  physical e n v iro n m e n t it in creasin g ly  desires. 
O f  m o re  im p o rtan ce  for success a t th is  stage, how ever, is access by the  firm  
to  finance , because it is d u rin g  this p a r t  o f  the  p ro d u c t life-cycle th a t cash ­
flow p ro b lem s arise  an d  v en tu re  cap ita l p lays a  v ital ro le if  critical 
th re sh o ld s  are  to be crossed.

T h e re  a re  advan tages a t th is stage in  lo ca tin g  in  a rea s  w ith  an  estab lished  
h ig h -tech n o lo g y  base — th is in  itse lf being- a tra n sp o r t  cost m in im is in g  
o p tio n . P ro x im ity  to  o th e r p ro d u ce rs  n o rm a lly  m ean s  access to  an  
ex p e rie n c ed  and  responsive v en tu re  cap ita l m a rk e t — possib ly  involv ing  
sou rces o f  local pub lic  finance [see R o sen b erg , 1985]. I t also m ean s th a t 
m o re  conven tiona l agg lom era tion  econom ies m a y  be  exp lo ited  to  red u ce  
se t-u p  costs. In te rm s of m ark e tin g , a  g eo g rap h ica l id en tity  is acqu ired . 
N o t to  b e  overlooked is th a t it is genera lly  possib le  to  p oach  m a n a g e m e n t 
p e rso n n e l from  lo n g er estab lished  u n d e rta k in g s .

T h e  g ro w th  phase also involves the  in v estm en t fro m  in n o v a tio n  to  the 
d e v e lo p m e n t of p ro d u c tio n  itself. M a n y  h ig h -tech n o lo g y  p ro d u c ts  e ith e r 
fo rm  co m p o n en ts  for ex isting  p ro d u ce rs  o r  them selves re q u ire  in p u ts  
fro m  estab lish ed  h igh-techno logy  p ro d u cers . W h ile  the p ro d u c ts  involved 
in  th is in tra -h ig h -tech n o lo g y  in d u s try  tra d e  a re  n o t n o rm a lly  bu lky  or 
in h e re n tly  cum bersom e, they  do pose tra n s p o r t  p ro b lem s in  th a t they  are  
o f  h ig h  value an d , frequently , re la tive ly  frag ile . T h u s , h igh  speed 
t r a n s p o r t  is sough t to  keep inv en to ry  costs low w hile, given th e  relatively  
sm all p o r tio n  o f to ta l costs a ttr ib u ta b le  to  direct tra n sp o r t co n sid era tio n s, 
a  p re m iu m  is w illingly p a id  for secu rity  o f  tra n sp o r t. O n c e  again , these 
costs te n d  to  be m in im ised  by lo c a tin g  close to  o th e r h ig h -techno logy  
firm s.
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T h e  maturity into large-scale production phase of the  cycle involves a  so m ew h at 
d iffe ren t perspective  o f  tra n sp o rt needs. Indeed , b ecau se  o f  th is , th e  
p ro d u c tio n  p h ase  m ay  be located  a t sites well away fro m  those fe a tu r in g  
in  the  ea rlie r phases. G enerally , h igh-technology  p ro d u c ts  have a  very  
sh o rt life befo re  b e in g  superseded  by a  m o re  advanced  o r specia lised  
p ro d u c t. T h is  m ean s th a t p ro d u c tio n  delays associated , fo r in s tan ce , w ith  
la b o u r  acq u isitio n  an d  tra in in g , need  to be m in im ised  if  the  h ig h est 
re tu rn  is to b e  e a rn ed . Equally , p ro d u c tio n  itself n o rm a lly  en ta ils  th e  u se  
o f  re la tively  skilled  w orkers, especially w hen  m istakes in  th e  p ro d u c tio n  
process can  b e  expensive. L ocations ad jacen t to  ex isting  firm s e n g ag ed  in  
large-scale  p ro d u c tio n  (a lth o u g h  no t necessarily  in e ith e r  th e  d ev e lo p m en t 
o r  co m m erc ia lisa tio n  p h ase  o f the  overall p ro d u c tio n  p rocess) a re  th u s  
a ttrac tiv e  a lth o u g h , once m ore, local tra n sp o rt facilities a re  im p o r ta n t. 
R eliab le , h ig h  q u a lity  tra n sp o rt, often  a ir  fre igh t serv ices fo r w id e r 
m ark e ts , b u t  in  m an y  cases also good ro ad  in fra s tru c tu re , is so u g h t b o th  
to  b r in g  in  co m p o n en ts  w here  necessary  an d  to take th e  o u tp u t  to  fina l 
m ark e ts . W h e re  th e re  is geograph ical sep a ra tio n  b e tw een  th e  
d e v e lo p m e n tso m m e rc ia lisa tio n  phases o f the cycle a n d  th e  site o f  la rge- 
scale p ro d u c tio n , good tra n sp o rt links a re  essential in  c o -o rd in a tin g  
m a n a g e m e n t an d  co n tro l o f  the  d ifferen t activities o f  th e  firm . I t  is also  
im p o r ta n t fo r e n su r in g  th a t v ital feedbacks take  place.

T h ese  la tte r  in te rn a l lu b r ic a tin g  functions of t ra n s p o r t  a re  o ften  
a d eq u a te ly  served  by  ro a d  tra n sp o rt in sm aller co u n tries , b u t  w h e re  th e  
sep a ra tio n  is o n  a la rg e  scale a ir  tra n sp o rt once m ore  p lays an  im p o r ta n t  
role.

G ood  q u a lity  in te rn a tio n a l tra n sp o rt links a re  b e c o m in g  in c re a s in g ly  
im p o rta n t as m o d u la risa tio n  o f  m any  h ig h -tech n o lo g y  p ro d u c ts  
n ecessita tes, for lowest cost p ro d u c tio n , the  b rin g in g  to g e th e r  o f  m o d u le s  
from  w id e -ra n g in g  g eo graph ica l sources. S ta n d a rd isa tio n  o f  m a n y  
co m p o n en ts  in th e  e lec tron ics field also m eans that e co n o m ies  o f  scale in  
p ro d u c tio n  a re  best ach ieved  th ro u g h  a  h ig h  deg ree  o f  in te rn a tio n a l  
specialisation .

T h u s , from  tlie perspec tive  o f  th e  p ro d u c t life-cycle tr a n s p o r t  p lays a  
n u m b e r  o f  im p o r ta n t roles in  m an a g e m e n t decisions, esp ec ia lly  w ith  
reg a rd  to loca tio n . S im p le  analysis o f conventional s ta tis tic s  re la tin g , fo r 
in stance , the ra t io  o f d ire c t tra n sp o r t costs to  selling p rice  have ig n o re d  
the im p o rta n c e  o f b o th  tra n sp o r t  in  the cost o f  o th e r in p u t  p rices  a n d  th e  
n o n -fin an c ia l aspects o f  tra n sp o r t in p u ts  (e.g. service q u a lity ) . E q u ally , 
in d u stria l surveys, by s tru c tu r in g  questions in  an excessively s im p lis tic  
way, have te n d e d  to  g en e ra te  responses w hich are  likely to  su b su m e  m a n y  
tra n sp o rt re la ted  in fluences o n  business beh av io u r u n d e r  o th e r  h e a d in g s .



T h e  d iffe re n t role th a t tra n sp o rt plays in  h ig h -tech n o lo g y  in d u s try  n o t 
on ly  re q u ire s  a som ew hat d ifferen t a p p ro a c h  o n  the  p a r t  o f  o u tside  
analy sts  (in te rested , for exam ple, in  in d u s tr ia l p lan n in g ) b u t also  on  the  
p a r t  o f  m an a g e m e n t itself. T rad itionally , tra n sp o r t has p layed  a re la tive ly  
m in o r  ro le  in  overall m an ag eria l dec is io n -m ak in g . F irm s have u sua lly  
b een  c o n te n t to accept the tra n sp o rt a r ra n g e m e n ts  in  o p e ra tio n  a n d  only  
to  re sp o n d  (e.g. by seeking m ore  efficien t a lte rn a tiv es) a t c e rta in  crisis 
stages in  th e ir  developm ent (e.g. w h en  serious b o ttlenecks develop). 
T ra n sp o r t cost m in im isa tio n  has n o t b een  c e n tra l to  the  d ec is io n -m ak in g  
o f  firm s a n d  the positon  o f the  tra n sp o rt m a n a g e r  in  m ost co m p an ies  h as  
n o t b e e n  a  cen tra l one. [In  h is au to b io g rap h y , L ee Iaccoca  (1984, p .99) 
offers som e in te restin g  insigh ts in to  u p p e r  m a n a g e m e n t’s g enera l lack  o f 
in te re s t in  tra n sp o rt in  low -technology in d u strie s  o th e r  th a n  a t tim es o f 
em ergency . ]

In  som e coun tries  th is s itu a tio n  m ay be  ex p la in ed  by the h ig h  d eg ree  of 
re g u la tio n  o f  the  tra n sp o rt industry , w h ereb y  the o p tio n s open  to 
m a n a g e m e n t ap p ear res tric ted  an d  th e  search  costs involved in  p u rsu in g  
a  cost m in im isa tio n  stra tegy  outw eigh  an y  p o ten tia l savings. C e rta in ly  
th is  s itu a tio n  prevailed  in  the  U S  u n til  th e  la te  1970s a n d  still persists 
to d ay  in  m a n y  E u ro p ean  coun tries. I t  also app lies, a lbe it to  a  lesser ex ten t, 
to  firm s in  coun tries such as the  U K  a n d  I re la n d  w hich  a re  involved in 
w id e r E E C  m arke ts  — the C o m m o n  T ra n sp o rt Policy is on ly  g rad u a lly  
b e c o m in g  tru ly  com petitive.

C h a n g e s  in  the  level an d  n a tu re  o f  re g u la tio n  o f tra n sp o r t in  the  U S  an d  
th e  f re e in g  o f  tra n sp o rt m ark e ts  from  e n try  a n d  p ric in g  con tro ls  have 
w id e n e d  th e  o p p o rtu n itie s  o pen  to  u se r  firm s (S chneider, 1985). 
S ig n if ican t cost savings, b o th  in  financ ia l a n d  in  gen era lised  cost te rm s, 
w h e re  fac to rs  such as tim e, reliability , security , etc. a re  b ro u g h t in to  the  
c a lcu la tio n s , are now  possible an d  th e  fu n c tio n  o f  the  tra n sp o rt m a n a g e r  
h a s  b eco m e  m ore im p o rta n t. Policy changes w ith in  the  E E C  a re  also 
slow ly fre e in g  in te rn a tio n a l co n stra in ts  o n  ro a d  a n d  a ir  tra n sp o rt, b o th  of 
w h ich  a re  heavily  used  by the  h ig h -tech n o lo g y  sector, a n d  w hile th e re  are  
still, fo r exam ple, lim ita tio n s o n  the  freed o m  o f lo rries to  m ove a ro u n d  
E u ro p e , th e  situ a tio n  is m u ch  less res tric tiv e  th a n  it h as  b een  in  the  p ast 
[B u tto n , 1984].

W ith in  h ig h -tech n o lo g y  firm s the  tra n s p o r t  fu n c tio n  is also increasing ly  
b e in g  su b su m ed  w ith in  a w id er perspec tive  co n c e rn in g  th e  w hole questio n  
o f  log istics. Logistics is essen tially  seen  as th e  m a n a g e m e n t o f  inventories 
a t re s t o r  in  m o tio n  [H esk e tt, 1977]. I f  o n e  focusses on  logistics stra teg ies 
r a th e r  th a n  n a rro w er ideas o f  tra n sp o r t, th e n  the  ac tu a l ro le of tra n sp o rt
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takes o n  g re a te j  significance. D ecisions reg a rd in g  tra n s p o r t a ffec t n o t 
s im p ly  the  q u estio n  o f  m ov ing  factors o f p ro duc tion  (in c lu d in g  la b o u r)  to  
th e  p lace o f  p ro d u c tio n  a n d  fin ished  p ro d u c ts  to final m ark e ts  b u t  to  a n  
e n tire  ran g e  o f  o th e r issues, e.g.

—  w h a t so r t o f  w a re h o u se  d is t r ib u t io n  sy s tem  sh o u ld  be u s e d  a n d  w h a t p a t t e r n  o f  
w a re h o u se  lo c a tio n s  sh o u ld  b e  a d o p te d ?

—  w h a t level o f in v e n to r ie s  (i.e. raw  m a te r ia ls , se m i-f in ish ed  p ro d u c t io n  a n d  f in is h e d  
g o o d s) sh o u ld  b e  m a in ta in e d ?

—  w h a t sh o u ld  he th e  sca le  o f  each  p ro d u c tio n  p lan t?
—  sh o u ld  d if fe re n t  fu n c tio n s  w ith in  th e  firm  be  g e o g ra p h ic a lly  d is p e r s e d  o r  

c o n c e n tra te d ?
—  w h a t fo rm s  o f  t r a n s p o r t  a re  b es t su ite d  to  th e  d iffe ren t f u n c tio n s  o f  th e  f irm ?
—  to  w h a t e x te n t  sh o u ld  c o m p o n e n ts  b e  b ro u g h t in  o r  p ro d u c e d  w ith in  th e  f irm ?

W h ile  the  dev e lo p m en t o f  soph istica ted  logistics s tra teg ies  is e x te n d in g  
in to  all fo rm s o f industry , they  a re  p articu la rly  re lev an t to  th e  h ig h - 
techno logy  sector. T h e  h ig h  cost o f  ho ld ing  large in ven to ries m e a n s  th a t 
e ffic ien t m a n a g e m e n t is essential. A dditionally , the ra p id  tech n o lo g ica l 
re d u n d a n c y  o f  m ost h ig h -techno logy  p ro d u cts  (i.e. a  re la tiv e ly  sh o rt 
p ro d u c t life cycl«) m ean s  th a t no t only  can  h igh  inv en to ry  h o ld in g  tie  u p  
la rg e  am o u n ts  o f cap ita l b u t it can  also lead  to  po ten tia lly  m assive  c a p ita l 
w rite -dow ns if  new, su b s titu te  p ro d u c ts  p e n e tra te  th e  m ark e t.

In v e n to ry  co n tro l is a d irec t fu nc tion  o f tra n sp o rt in  th e  sense  th a t 
p ro d u c tio n  itself is d e te rm in e d  a n d  lim ited  by tech n ica l fac to rs. T h e  
in creased  rea lisa tio n  o f  th is, an d  in  p a r tic u la r  th a t th e  a p p ro p r ia te  cho ice  
o f  tra n sp o rt has co m e  to  be o f cen tra l im portance , m e a n s  th a t t r a n s p o r t  
is likely to  be v iew ed d iffe ren tly  w ith in  the m an a g e m e n t s tru c tu re  o f  h ig h - 
techno logy  firm s. T im e  co n sid e ra tio n s an d  reliab ility  o f  supp ly  (b o th  o f 
in p u ts  an d  in th e  d is tr ib u tio n  o f final p ro d u c t to  c o n su m e rs)  a re  
p a ra m o u n t if in ven to ries are  to be kep t to  the m in im u m . J u s t- in - t im e  
delivery  is rap id ly  b eco m in g  the n o rm  for h ig h -techno logy  u n d e r ta k in g s  
[S ch o n b e rg e r a n d  G ilb e rt, 1983] an d  , in  the  U SA  a n d  to  a lesser e x te n t 
E u ro p e , th is  has in c reased  the  re liance  on a ir  tra n sp o r t  as a  p r in c ip a l 
m o d e  o f  tra n sp o rt. T h e  use o f  ow n-accoun t ro ad  tra n s p o r t  is also  
im p o r ta n t in  m any h ig h -tech n o lo g y  in d u stries , m a in ly  to m in im ise  delays 
betw een  tru n k  h a u la g e  a n d  delivery  (e ith e r  to  the p ro d u c tio n  p la n t  o r  to 
the final cu sto m er).

L ogistics is, like h ig h -tech n o lo g y  industry , d y n am ic  a n d  ever d e v e lo p in g  
a n d  th u s  lo n g -te rm  g en era lisa tio n s are  dangerous. W h a t is v ita l f ro m  th e  
p o in t o f view  otf assessing  the  im p o rtan ce  o f tra n sp o rt fac to rs to  h ig h - 
technology  m am agem en t is th a t they  ten d  to ex ten d  b e y o n d  th e  
conven tional n o tio n s  o f  th e ir  role in  overcom ing  physical o b s tru c tio n s  to 
p ro d u c tio n  a n d  «d is tr ib u tio n , a n d  have b eg u n  to em b race  ce n tra l f in a n c ia l 
m an a g e m e n t a n d  p ro d u c tio n  con tro l issues.
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Conclusions

T ra n sp o rt is often given passing  m en tio n  w hen  location  a n d  p ro d u c tio n  
decisions o f  h igh-technology  in d u stry  are  d iscussed , an d  its im p o rtan ce  is 
n o rm a lly  ran k ed  below la b o u r m ark e t co n sid era tio n s. T h e  n a tu re  of 
h ig h -techno logy  industry , however, suggests th a t tra n sp o r t  b o th  plays a 
m o re  im p o rta n t explicit role in  the  decisions o f h ig h -techno logy  
m a n a g e m e n t an d  has m an y  m o re  im p lica tio n s th a n  these  d iscussions 
ad m it. S om e of the neglect o f the tra n sp o rt d im en s io n  o rig in a te s  from  the 
ra th e r  c ru d e  way in  w hich  tra n sp o rt costs a re  genera lly  tre a te d  even in  the 
stu d y  o f  trad itio n a l, low -technology in d u strie s . T h e  ad v en t o f  im proved  
m a n a g e m e n t techniques w ith in  h ig h -tech n o lo g y  firm s, sp u rre d  on by the 
co m p etitiv e  and  dynam ic  n a tu re  o f th e  in d u strie s  involved, h as  m ad e  the 
tra d itio n a l ap p ro ach  even less re levant.

T h e  ap p rec ia tio n  of the  role o f tra n sp o r t  in  s tim u la tin g  th e  successful 
g row th  o f  h igh-techno logy  p ro d u c tio n  is also im p o r ta n t for n a tio n a l 
po licy-m akers. R eg ional econom ic policy  still places em p h asis  on 
tra d itio n a l, low cost an d  slow m odes o f tra n sp o rt ( if  tra n sp o r t  is 
co n sid e red  a t all), w ith o u t q u es tio n in g  tra d itio n a l o p e ra tin g  m eth o d s  a n d  
stru c tu re s . U rb a n  tra n sp o rt deba tes still focus on  social needs, ra th e r  th a n  
th e  tra n s p o r t  incentives need ed  to  m a in ta in  o r a ttra c t the  scientific  an d  
re sea rch  personnel w hich h ig h -techno logy  in d u s try  seeks. G re a te r  
a tte n tio n  to  the prov ision  o f h ig h  q u a lity  ra p id  tra n sp o r t  system s in  tow ns, 
fo r in s tan ce , m ay b o th  offer a policy tool for a ttra c tin g  R & D  activ ities 
b ack  in to  in n e r  city  areas a n d  lead  to  som e a llev ia tio n  in  th e  level o f  traffic  
congestion , while low fare b us policies seem  u n like ly  to  do  either. E qually , 
co h e re n t policies w ith  reg a rd  to  a irp o r t p ro v is io n  an d  associa ted  h igh- 
q u a lity  ro a d  tran sp o rt a re  m ore  likely to  in flu en ce  the loca tio n  o f h igh- 
tech n o lo g y  firm s th a n  efforts to re ta in  rail services. T h is  a p p re c ia tio n  o f 
th e  specific re q u ire m e n t o f  h ig h -techno logy  in d u s tr ia l needs also has c lear 
im p lica tio n s  for the deve lopm en t o f  a p p ro p ria te  e lem en ts  in  th e  C o m m o n  
T ra n sp o rt Policy o f  the E E C .
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