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Preface 

Ear l y  in 1 9 7 5 , the U. S. Pos tal Serv ice  (USPS ) reque s t e d  tha t  the 
Nat iona l Re search Counc i l  ( NRC )  undert ake a s tudy of  e le c t ron ic 
mes s age d i s t r ibut ion systems in the Un i t ed S t a t e s and e l sewhere , with  
the v iew t oward recommend ing the appropr iate research , d eve lopment , 
and app l icat ion s o f  th i s  new technology for the  nat ion ' s  ma i l  service. 
To t h i s  end , the NRC turned to  the Committee  on Te lecommun icat ions , 
As sembly  o f  Eng ineer ing , which organ ized  the USPS Support  Pane l t o  
conduc t t h e  s tudy. 

The pane l was asked to emphas i z e  the techno logie s  and app lic at ions 
for ele c t ron ic  me s s age serv ic e s  that  wou l d  be  availab l e  in the 1 985 to 
1 990 per iod. The work s t atement enumerated s even areas to be  c overed 
in the repor t : 

1 .  A rev iew o f  t he research ,  d eve lopmen t , and app l icat ions o f  
commun icat ions , e le c t ronic s , and in format ion t echno log ies 
as app l ied to e le c t ron ic me s s age h and l ing s y s t ems ; 

2 .  A rev iew o f  comp l e ted stud ie s , inc lud ing those  made by 
the NRC and USPS , r e l ated to poten t ial ly prom 1 s 1ng 
deve lopment s in the s e  t echno l og i e s ( in forma t ion h and l ing 
and proc e s s ing , t e lecommun icat ion and d is t r ibut ion 
networks ) a s  they may apply to USPS need s ; 

3. A review o f  t e lecommun icat ions and informat ion 
proc e s s ing techno logie s ident i f ied in a survey of indu s t ry 
deve lopment s  and app l icat ions , t ogether with  a forecas t  
o f  u s e r  appl icat ion s o f  these technologie s ; 

4. A rev iew o f  foreseeab l e  soc i e t a l , economic , regu l atory ,  
user , and USPS organ ization a l  impac t s  result ing from the 
introduc t ion of a USPS e l ectron ic mes sage s y s t em ;  

5 .  An on-the-scene survey o f  innovaLiv� pos t a l  
deve lopmental  ac t ivit ie s in s ome techno log ically  advanced 
countr ie s , re l a t ing t o  commun icat ions and informat ion 
tran s fer  technologie s , inc lud ing advanced e lec t ronic 
mes s age systems ; 

1 
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6. A rev iew o f  prom i s ing c o mnrun i c a t ions -in f orma t i on proc e s s ing 
techno log ie s and the i r  app l icat ions , inc l ud i n g  el ec tronic 
fund t rans fer , that  s eem worth y o f  ex p l ora t ion t o  imp rove 
the e f f ec t ivenes s of USPS opera t ion s in mes s a g e  h and l ing ; 
and 

7. Other re lated t asks as ma y be  mutua l l y agreed on , s ubje c t  
t o  t h e  ava i lab il i t y  o f  funds.  

After pre l iminary d i scuss ions amon g t h e  pane l i s t s  and the  
repre sentat ive s of  t h e  s ponsoring a�ency , the  pane l pu t together  the 
following gu ide l ine s : 

1. The goal o f  the  s tudy i s  t o  recommend a c ourse o f  act ion t o  
t h e  USPS w i t h  regard t o  t h e  research , deve lopment ,  and appl icat ions 
of c ommunicat ions-informat ion proc e s s ing t e chnologies  and e lectron ic 
t ransmi s s ion and d e l ivery sys tems t o  supp l emen t  or  par tly replace  
f ir s t -c lass  l e t t e r  ma i l . 

2. Except a s  i t  i s  nec e s s ary for unders t and ing and b ac kground , 
t h e  pre sent  operat iona l prob lems and managemen t c apac i t ie s  o f  the USPS 
are not to  b e  inc l uded in the s tudy . Howeve r ,  the  a s s e s smen t o f  any 
techno log ic a l  sys t em in eng inee r in g terms inc lude s a s  p ivot a l  the 
knowl edge and know-how that , t aken t oge ther , may be  c a l led management. 

3. The que s t ion of how to  pay for the new techno l ogy is an 
unc e r t a inty  t hat is not to  be  c on s idered in t h i s  s tudy. 

4. Any d e t a i l e d  d e s c r i p t ion o f  h ow t h e  techno logy c an or shou ld 
be imp lemented by the USPS requ ires a c omprehens ive s tudy and 
under s t and ing o f  many fac tors  that  are  beyond the  s cope o f  th i s  s t udy . 
Thus , s pec i f ic c oncept s o f  d ome s t ic e le c t ron ic me s s age s erv ices  and 
internat iona l t e lecommun icat ions s y s t ems fo r future u s e  by the USPS 
are to be omi t t ed from t h i s  survey. 

· 

Dur ing t he e ar l y  d e l iberat ions , pane l members , e ither ind iv idua l ly  
o r  in groups , undertook to  ident i fy t h e  technol og i c a l  devel opment s  
re l evant  t o  t h i s  s tudy and e l aborate the ideas and impac t s that are 
cen t r a l  to the i s sue s. Th i s  mat e r i a l  wa s pre sented in  working pape r s  
f o r  d iscus s ion a t  pane l mee t ing s . The pape rs  t reat  in  d e t a il some o f  
the  subj ec t s  covered in t h i s  repor t .  A se l ec ted l i s t  o f  work ing 
papers  is inc l uded at t he end o f  t his report. Al l are on f i le w i th the 
Comm i t t e e  on Te lecommun icat ions.  

Be c ause  e lectron ic pos t a l  commun ications is a c omp l ex new 
techno logy that  w i l l be app l ied to a ub iqu itous  o l d  ins t i tut ion , a fair  
amoun t o f  h is torical  material  on the U. S.  mai l  h a s  b een inc l uded as  
Chapter I ,  Introduc t ion. Chapter I I  descr ibe s t h e  pos s ib l e  s trateg ies  
ava i l ab l e  to  the USPS and out l ines  some management approaches  for t he 
USPS i f  i t  ini t iates  e l e c t ron ic me s s age serv ices . Chapter I I I  dea l s  
w i th the prev ious s tud ies o n  elec t ron ic me s s age s e rv ic e s  and the 
current USPS  research and deve lopmen t  ac t iv i t ie s , then prov ide s the 
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pane l ' s  percept ions o f  the techno l og i e s  appl icab l e  t o  electron ic 
mes sage serv ices . Chapter  IV de scribes  s ome e x i s t ing e l e c t ron ic 
mes s age sys tems and del ineat e s  the c onceptual systems mode l s  deve l oped 
by the pane l. Chapter V contains the pane l ' s  v iew o f  the impacts  that 
are like l y  to resu l t  from the adopt ion of e l ectronic me s s age serv ice 
sys tems . F inal l y , Chapter VI l i s t s  some re l evant' d eve l opment s  in 
se lec ted fore ign countries  and addre s s e s  internat ion a l  me s s age systems. 

Th i s  s tudy was s ponsored by t he Advanced Ma i l  Sys t ems Development 
O f f ice , U . S .  Pos tal Serv ice. The pane l acknowledge s the  contr ibut ions  
o f  W i l l iam J.  Mil ler and Haro ld P. Be lcher of  that O f f ice and the ir 
close cooperat ion throughout t h i s  study. The pane l a l s o  acknowledge s 
the a s s i s t ance o f  personne l from o ther government agencies:  Robert  C. 
Powe l l , Robe r t  Gary , and Cleve land Hopkins , Depar tmen t o f  Commerce ; 
Jerry A. Lebo , De fense Commun icat ions Agency ;  Char l e s  C. Joyce , Jr. , 
and Gregg Ska l l , Office  o f  Te lecommun icat ions Po l icy ; Char l e s  
Brownste in , Nat ional Sc ience Foundat ion ; and Robert  Branand , House 
Commit t e e  on Pos t  O f f ice and C iv i l  Serv ice. 

The pane l appreciates the c on t r ibut ions o f  o ther par t ic ipant s ,  
e s pecia l l y  Joseph Mi lano , New York Wor ld  Trad e ·Cen t e r ; Leonard J. 
Rennenkampf , Computer Sc iences Corporat ion ; and Jacque s Har low , 
forme r l y  with Wes t ern Union. 
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Summary· 

Amer ica ' s  ma i l  service  has been recognized as an e s s enti a l  pub l ic 
s e rv ice s ince be fore the b irth o f  the repub l ic . In recent years , 
however ,  it has been in ser ious troub l e . As the vo lume o f  lette r s  and 
parce l s  expanded along w ith the nation ' s  population and e conomy , 
d e l ays in d e l ive r i e s  and costs o f  operation inc reased al arming l y , 
c aus ing a r ise in host i l e  c r itic ism and a loss  o f  pub l ic conf idence . 
After examining the deter iorating serv ice , the Pre s ident ' s  Commis s ion 
on Postal Organ ization reported in 1 968 that the nation ' s  postal s ystem 
should  be operated in accordanc e w ith the best bus ine s s  practices , as a 
federal  government c orporation in the executive b ranch . 

Accord ingly , in 1 9 7 0  the Congres s  enacted legis l ation und e r  wh ich 
the Post Of f ice Department was abol ished the next year , and reorganized 
as an independent estab l ishment , the U .  S .  Postal Service  ( USPS ) . The 
legis lation required the USPS to function so  that revenue s and 
appropriations would  cover operating costs , and antic ipated that it 
would be s e l f sustain ing by  1 984 . 

The USPS management intro�uced many new programs to increase 
e f f ic iency and improve service , inc lud ing central ized ma i l  proce s s ing , 
expres s  mai l , and Mai lgram .  De spite these actions--and three 
f irst-c las s rate increas e s  s ince 1971--the USPS , a fter initial ly  
breaking even in 1 972 , has  suffered r1s1ng de f i c its , with c osts 
exceed ing revenue s plus  appropr iations from the Congre s s . To make 
matters worse , the demand for mail  s e rv ice , once b e l ieved by s ome 
experts to be ine l astic , actual l y  dec�ined in 1 9 75--onl y  the th i rd time 
th is  century .  The decreased use o f  the mail  pos s ib l y  was c aused by 
h ighe r  postal rates , the nation ' s  twin prob l ems of reces s ion and 
in f l ation , and the increas ing avai l ab i l ity o f  alternatives such as the 
te lephone , te lex , private parc e l  del ivery , a sophisticated var iety o f  
fac s imi l e , d ata , and communications serv ices,  and c arr ier s ystems for 
magaz ine s , uti l ity b i l l s , and product sampl e s . 

There i s  c ause for concern . In s iz e  and comp l ex ity , the USPS i s  
surpas sed only  by a few maj o r  commerc ial  enterpr ises . With more than 
700 , 000 emp l oyees and an operating budget in excess  o f  $ 1 2  b i l l ion , the 
USPS i s  one o f  the l arge s t  non-industr ial  organ izations in the nation . 
However ,  the USPS operated in f iscal  year 1 9 7 6  with a de fic it of 
$ 1 . 2  b il l ion . 

4 
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Several a l ternat ives h ave been advanced as  pos s ible me thod s o f  
dealing with th i s  prob l em. One approach is for the USPS t o  expand into 
the new techno log ies that  are now a s s um ing s ome t rad i t ional  pos t a l  
services--name ly , e l ectron ic s y s t ems t h a t  h ave t h e  potent i a l  o f  
provid ing me s s age and d ata commun icat ions and banking t ransac t ions. 
From the time of its format ion in 1 9 70 , the USPS h a s  been concerned 
with the promise of e lectron ic me s s age t echno logy. It h as c omm i s s ioned 
several  maj or stud ie s of the subj ect--those  by General  Dynami c s , Ar thur 
D. L i t t l e , and Ph i l co-Ford , h ave been c omp l e ted , and another , a maj or 
systems de f in ition and eva luat ion , i s  now unde rway by RCA. 

The USPS reques ted th is  presen t  s tudy by  the  Nat ional  Re se arch 
Counc i l , wh ich was under t aken by  a pane l of the Commi t t ee on 
Te lecommun icat ions in  the As semb ly of Eng ineer ing . One o f  the  panel ' s 
tasks was t o  recommend the  promis ing future concep t s  o f  dome s t i c  and 
international te lecommun ications systems and equ ipment t h a t  c ou ld b e  
u s e d  by the U S P S  f o r  e le c t ron ic  me s s age serv ic e s  in  t h e  1985  t o  1990 
period. In add ition , the pane l was asked t o  review the  c omp l e t ed 
s tud ie s  o f  the  sub j e c t tha t  had been commis s ioned by  t he USPS and t o  
examine some o f  the e f fec t s  that e lec t ron ic ma i l  i s  l ikely t o  
h ave o n  such mat te r s  a s  pr ivacy , economi c s , and regu l a t ion o f  the 
t e l ecommunicat ions indus t r y. 

Hav ing d e s c r ibed the  is sue s as  be s t  i t  c an in t h is b r ie f  
report and stressed  the fundamenta l importance o f  c lear ing up  the 
uncert a in t ies that now exist , this  pane l recognizes  that  many of  the  
dec i s ion s about the future operat ion o f  the nation ' s  ma i l  serv i c e  are 
e s sent i a l ly  soc iopo l i t ic a l  and , there fore , beyond i t s  s cope and 
capab i l ity  to eva luate. 

POSS IBLE APPROACHES 

The pane l cons idered  two s a l ien t strategie s the USPS may pur sue : 

1. L imi t the role o f  the USPS t o  "bus ine s s  as  usual "--the 
phys ical  hand l ing of l e t ters , c irculars , per iod ic a l s , and parc e l s  and 
the sale  o f  pos t age stamps. Th is  s trategy wou ld p robab l y  resu l t  in 
mounting cos t s , decreas ing vo lume s , and continua l l y  r i s ing de f i c i t s --a 
pat tern that is a "no-win" s ituat ion and l ead s inev i t ab ly to a 
deter iorat ion o f  servic e s  and a dependenc y on subs id ies. 

2. Commit the USPS to a future that inc l ude s modern 
t e lecommunications techno logy , wh ich has al tered human commun icat ion 
more rad ic a l l y  than anyth ing s ince Gutenberg ' s  p r int ing pre s s . Th i s  
cou ld  be ach ieved by  e ither o f  the  fo l l owing opt ions : 

a. Develop ventures in cooperat ion w ith  commun ic a t ions 
carr iers , informat ion process ing service s , and users , 
capital i z ing on the exis t ing strengths o f  the USPS. 

b .  Prov ide new e lectron ic s ervice s to improve the 
col lec tion , t ransmis s ion ,  d istribution , and d e l ivery 
systems , accepting the fact that  th i s  opt ion may 
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co mpe tition lSSUt!S in connect ion 
planne d commun ica tio n s  ca rrie r 

The p ane l h a s  re s e rv a t io n s  a bo u t  t he a b ility o f  t he U SPS to m e e t 
the na tio n 's n e e d  fo r a c omp le te ma il s e rv ice in the fu t u re if the 
firs t s tra te g y  is adop ted . By ma in ta in in g  t he s ta tu s  q uo it is 
un like ly tha t t he USPS c a n  b e  run a s  a mode rn , s e lf - su s ta inin g  
e n te rp ris e , w it ho u t  con tin u a lly ra is ing ra te s  o r  s a crificing s erv ice . 
The po s ta l  s y s t em is 'a t a tu rning po in t . Comme rcia l en te rp ris es a re 
now o ffe ring new and in no va tive e le ctron ic me s s a ge se rvic e s . 
Ele ctro n ic fund s  t ra ns f e r  s ys t ems (EFT S) a re in ope ra tion and nto re a re 
p lann ed .  T ime is ru nn ing o u t  f o r  t h e  USPS. Wh ile it d e la y s  its ent ry 
in to e le ct ro n ic mes s a ge s e rvice s ,  d e v elop me n ts by p riv a te f irm s a re 
s u re to p ro ce ed , p o s sib ly fo reclo sing a ny o pp o rt u n itie s f o r  th e USPS t o  
move in t o  the fie ld in a n y  mean in g f u l  w a y .  

Du ring this stud y, the p a n el o ften d iscu s s e d  t he n e e d  fo r n ew 
thin k in g  b y  t h e  USPS abou t a p p lic at io n s  o f  ad vanc ed t e c hn o log ies --the 
k ind o f  t hink ing t h a t  led th e p o st a l  se rvic e to a d o p t  a s u cce ssion o f  
new tra n s po rta t io n  tech no log ies to c a rry the ma il w it h g re a t e r  s p eed , 
f le xib ilit y ,  a nd reliab ility-- th e  steambo a t ,  ra ilroad , a u t omo b ile , a nd 
a irplan e .  

In it s rev iew o f  t he s t ud ie s  c ommis s ioned b y  t h e  U SPS o f  
e le ctro n ic me s s ag e se rvice s ,  the p a nel fou nd t ha t  the re po rts b y  
Ge ne ra l  Dynamics, Art h u r  D .  Lit tlE! , and Philc o - Fo rd ,  a s  we ll a s  an 
add it io n a l  s u rv ey of  th e tec hno log y b y  the  De p a rtme n t  of  C o mme rc e, 
re ac hed c onc lu s ions  a lo ng th e g ene ral lines of th is e x amina t ion . Th e 
pane l w a s  s omew ha t  su rp rised th a t  the p re v io u s  st ud ie s  ha d mad e su ch 
little imp a ct o n  th e USPS--po ssib ly b e c au s e  Po s tma s te rs Gene ral h ad 
s e rved fo r re la tive ly sh o rt period s in rece n t  ye a rs .  

lt w a s  c le a r  to t he p a n el t h a t  if the USPS de cid e s  t o  v e n tu re into 
e le c tro n ic me s s a g e  t e c hno logy , it w ill have t o  c ome to grip s with v ery 
d if fic u lt and sop his tic a ted d ecisio n s --one s tha t a re eno rmou s ly 
d iffe re n t  from tho s e  it h a s  b een ac cu s t omed to fa cin g .  The re a re 
s eve ra l  manageme n t  approa ches th at h ave p roved s u cc e s s fu l  in c as es 
whe re indus trie s h a ve fa ced ma jo r  techno lo g ic a l  c hange s .  Th ese 
a p p roac he s  invo lv e  management c o nwitmen t ,  resea rch and d eve lopmen t ,  
s y s t ems eng ine ering , in-hou se co ntro l o f  imp lemen ta tion and ope ra tio n 
o f  c omp lex s ys tems , and d emon stra tio n f ie ld tria ls o f  t h e  p ropo sed new 
s e rv ice s . 

Un til now , USPS res e a rch and d eve lopme n t  a ctiv ities h a ve b een 
gene ra lly a ime d a t  imp ro ving t h e  p hys ic a l  hand lin g o f  ma il . A change 
t o  ele c t ro nic mes s age s e rvices rep res ent s a f a r-re a ching trans formatio n 
o f  s k ills and p ers p e ctives within th e U SPS . Fo r t he mo st p a rt ,  th e 
ch an g e  wou ld p robab ly b e  evo lutio na ry, rat h e r  th an re vo lu tionary ,  a nd 
t he t e chn ic a l  ris ks p robab ly re la tiv ely low . 

Ev en s o , t he amount o f  mo ne y  requ ired w ill b e  con s id e rab ly mo re 
th an t he USPS p res e ntly a llo ca tes fo r rese a rc h  and dev elopment 
act iv it ie s .  While the p a nel d id no t p rodu ce a c os t -bene fit a na lysis 
or p re s um e  t o  e s tima te th e fu nd s t h a t  wou ld n e e d  to b e  app lied , it 
n o ted  that in 1 9 7 4 ,  resea rch a nd d e velo pment in the comm ercia l secto r 
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averaged 3. 7 percen t o f  gro s s  revenue s for commun ications  industr ies 
and 5. 2 percent for e l ectr ic a l  and e l ectron ic  indus t r ie s . By c ontras t , 
the  USPS devote s l e s s than one-hal f  of  1 percen t o f  i t s  operat ing 
budge t to research and deve l opment of a l l  sorts  and even l e s s  t o  
R&D perta ining t o  te lecommun ications . The pane l cons ide r s  t h e  USPS 
a l location for R&D to be  gros s l y inadequate  to under take e l e c t ronic 
me s s age serv ic e s  with any hope o f  succe s s . 

ELECTRONIC MESSAGE SYSTEMS 

The pane l rev iewed some existing mes sage d istr ibut ion sys tems and 
the ir r e l ated e lectron i c s  techno logie s - - inc l ud ing the  ARPA network , 
AUTODIN , PLATO , and e lectronic fund s tran s f e r  operat ions . Becau s e  the 
pos s ib le conf igurat ions o f  e lec tron ic mes s age s ystems are myr iad , the 
pane l found it useful  to deve lop  gene r i c  conceptua l conf igurat ions . 
According l y , three generat ions o f  e lec tron ic mes s age s ystems were 
de fined . In any sys tem , e l ements of each of the generation s cou l d  be 
in operation s imu ltaneous l y , but change s from one generation to the 
next are mo s t  l ike l y  to occur in an evo lut ionary way . 

Generat ion I con s i sts o f  an extens ion o f  the present f irst -c l a s s  
ma i l  s t ream ,  with al l o f  i t  hand led  phys ical l y  exc e p t  f o r  s e l ec ted 
l inks between postal instal l ations . On the se  l inks , e lec t ronic 
tran smis s ion of information rep l ac e s  the phys ic a l  transpo r t  of ma i l . 

Generat ion II  cal l s  for e lectron ic input and t r ansm i s s ion o f  
information . Hard copy i s  produc ed  a t  a posta l ins t a l l at ion near the 
rec ipient and then d e l ivered by a USPS l e tter  c arr ier in the  
convent iona l way . Ma i l gram is an examp l e  o f  Generat ion II . 

Generation I I I  is a c omp l e t e l y  e lectron ic sys t em ,  i n  wh ich  a hard 
copy may or may no t be  produced , depend ing on whe the r or  not it is 
requ ired , and the information f lows from orig inator to rec ipient on l y  
in e l ectron ic form . Thu s , c arrier s  wou l d  not d e l ive r  lett e r  ma i l  in 
Generat ion I I I . Two main e lemen t s  are requ ired for Generat ion I I I  to 
operat e wide ly : 

1 .  The deve lopment o f  an economical , re l iab le , and reasonab l y  
compac t t ermina l for the ind iv idua l user , and 

2. The uti l ization o f  exi s t ing d istr ibution networks , or the 
deve l opment of a new d istr ibution network . 

About 74 percent o f  the nat ion ' s  l etter mai l  o r i ginates in the 
bus ine s s  sector . Governmen t or igina t e s  another 6 percent . Th e pane l 
e s t imates that as much as  30 percent o f  a l l  government and bus ine s s  
ma i l  may be  amenab le t o  transmis s ion a s  e l e c t ronic mes s age s . Much o f  
this  ma i l  i s  pre sently produced in c omputer  format , e specia l l y  month l y  
account s ,  and there fore c ou l d  b e  hand led  i n  a Generat ion I I  system . 

Approximate ly 46 percent o f  the pre sent ma i l  i s  received b y  
ind iv idual s .  The average househo ld , however ,  rece ive s on l y  around t e n  
pie c e s  of  mai l  per week , o f  wh ich about s ix a r e  f ir s t -c las s p iece s . 
The pane l ob serve s that th i s  re l ative l y  smal l amoun t make s it qu i t e  
improbable that the average household w i l l ins t a l l a t e rmina l s o l e l y  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

E l e c t r o n i c  M e s s a g e  S y s t e m s  f o r  t h e  U . S .  P o s t a l  S e r v i c e :   A  R e p o r t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 7 6

http://www.nap.edu/catalog.php?record_id=19976


8 

for th e rec e i p t  o f  e l ec t ron ic  me s s age s and thu s  move int o  Generat ion 
I I I  anyt ime in the near future . I f  a househol d  t e rminal become s 
ava i l ab l e  for other app l icat ions , the  marginal  c o s t o f  add ing an 
e l ec tron ic me s s age s erv ice  might be economical l y  a c c e p t ab l e . The 
pane l not e s  that  th i s  v iew o f  ma i l  that  is amenab l e  t o  e l ec tron ic  
transmis s ion i s  cons i s tent  with  v iews held  by pos t o f f i c e s  in  b o th 
Canad a and Br i t a in . However , the s e  nat ional  po s t  and t e l egraph 
operat ions fore c as t that  the portion o f  e lec t ronic me s s age s generated 
by  indiv idua l s  is l ike l y  to be re l at ive l y  ins ign i f ican t  up to the year 
1 9 9 0 . 

CONCLUS IONS 

Th e pane l conc lude s that : 

1. Techno logical  feas ib i l ity  does not l im i t  the evolut ionary 
deve lopmen t  of e le c t ron ic  me s s age  serv ices.  Ins t e ad , the succes s or 
fa i l ure o f  such serv ices  depend upon c omb inat ions of t echn ic a l , 
soc i e t a l , economic , and regul atory fac tors . Technolog ie s t h a t  are 
l ike ly  to be u sed i n  prov id ing an e lec t ron ic me s s age s e rv i c e  with in 
the  nex t 10 t o  1 5  years  are a l re ady ava i l ab l e  o r  in deve lopment. 
Neverthe l e s s , mod i f icat ions and d eve l opment s  of e qu ipment s  and s o f tware 
are required to arr ive at e l e c t ron ic  me s s age systems th a t  are r e l i ab l e , 
versat i l e , and c o s t -e ffec t ive. 

2 .  Because  s everal  l arge e l e c t ron ic mes s age d i s t r ibut ion s y s t ems 
are already in succe s s fu l  operat ion , any USPS  p l ann ing and 
imp lementat ion of e le c t ronic mes s age s e rv ices  may bene f i t  from the 
expe r ience s ga ined in e s t ab l ish ing and operat ing the s e  e x i s t ing sys t ems. 

3. I t  i s  n o t  nece s s ary and may not  be  d e s irab l e  that  the USPS own 
and operate  a comp l e t e  me s s age sys tem. Sub sys tems cou l d  be e ither 
l e ased or owned , depend ing upon s pec i f ic ana l y s e s  in e ach c ase. 
Because  of the dynamic and evo lut ionary nature of the ne twork , the 
en t i re s ys t em w i l l need to b e  managed by the USPS to be mos t  e f fe c t ive. 

4 .  E l e c t ron ic me s s age systems o f fe r  the  poten t i a l  o f  replac ing 
as much as one-th ird of a l l  of t oday ' s  l e t t er ma i l , wh ich inc l udes 
near l y  one-hal f o f  a l l f i r s t -c l as s  ma i l .  Mo s t  o f  t h e  e l e c t ron ic 
mes s ages w i l l probab l y  be o r i g inated b y  bus ine s s  o r  government ent i t ies.  
Elec t ron ic  mes s ages  o r i g inated by  pr iva t e  ind iv idua l s  w i l l  probab ly 
make up less than 10 percent of the t o t a l .  Accord ingly , the 
requ irement for loc a l  l e t te r  carrier  d is t r ibut ion wi l l  no t decrease 
s i gn i f ic ant l y  in the near future. 

5 .  Regu latory i s sues that  a r i s e  as  a resu l t  o f  the  imp l ementat ion 
o f Generat ion s  I and II c an probab l y  be deal t w i t h  und e r  exi s t ing 
procedures . Maj or d i f f ic u l t ies  are not expec ted . However ,  the 
imp lementat ion of Generat ion I I I  wi l l  undoub ted l y  ra i s e  d i f f icul t and 
comp lex nat iona l po l ic y  i s sue s c oncern ing c ompe t it ion and regu l a t ion. 
A court te s t  may be requ ired to se t t l e  such i s s ue s --or the  Congre s s  
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may have t o  t ake up the mat ter . Secur i t y  and pr ivacy imp l icat ions are 
inherent in a l l  three Generat ions and need to be  c are fu l l y  cons idered . 

6 .  Several  other  coun t r ie s , inc l ud ing Canada , the Un i t e d  Kingdom , 
We s t  Germany , and Japan , are proceed ing in varying d egrees  a l ong l ines 
genera l l y  cons i s t ant with the  conc lus ions of th i s  pane l that pre sent 
ma i l  process ing can be s ign i f icant l y  supp l emented or  replaced by 
e le c t ronic mes s age s e rv ices.  

7.  Present and proposed internat ional t e l ecommun icat ions s y s t ems 
are c apab l e  of accommodat ing all present l y  foreseen requirement s  
for e l ec t ron ic mes sage t r ansmi s s ion. 

RECOMMENDATIONS 

The pane l recommend s that : 

1 .  Among the a l t e rnat ives  ava i l ab l e  t o  the USPS , e l ec tronic 
me s s age serv ices  o f f e r  an opportun ity to rever s e  the pre sen t t rend o f  
r i s ing cos t s , decreas ing volume s , and inc reas ing d e f ic i t s . E l e c t ron ic 
me s s age systems are ne ither  a panacea nor a guaran teed  solut ion to  the 
present prob l ems of the pos t a l  s e rv ice , but if a s ign ificant  port ion o f  
today ' s  f ir s t -c l as s l e t ter ma i l  i s  repl ac ed b y  such s y s t ems , the USPS 
might f ind i t  pos s ib l e  to  ach ieve e conomie s . 

2 .  USPS top management need s t o  adopt  a firm and cont inu ing 
commitment to  invo lvement in the e le c t ron ic mes s age f i e l d . The 
commi tment that is c a l led  for is the same t ype of conv i c t ion in the 
eventual success  o f  the proj ect  that was prevalent w i th in the top 
management of  the  Nat ional Aeronaut ic a l  and Space  Admin i s t rat ion (NASA) 
for the manned s pace program in the 1 960 ' s. 

3. USPS management need s to  plac e increased emphas i s  on pl ann ing , 
re search and deve lopment , sys tems eng ineer ing , and in-house c apab i l ity. 

4 .  Some demons trat ion f ie l d  t r i a l s  wi l l  be requ ired t o  deve lop 
and test the new systems , as we l l  as  t o  determine the user acceptance 
of the service s . I t may be  des irab le  for the USPS to ob t a in the 
part ic ipat ion o f  bus ine s s  users o r  government agenc ies  in such f ie ld 
t r i al s . I t  i s  no t certain tha t  pre sent  ma i l  pat terns  c an y i e l d  good 
pred i c t ions of an e le c t ron ic mes s age system. The response o f  
prospec t ive users  t o  a demons trat ion o f  e lectron ic  me s s age serv ic e s  i s  
necessary to  dec ide o n  wider app l icat ions. Not o n l y  c an user reac t ions 
be ascertained in fie l d  t r i a l s , but the l ike l ihood o f  deve loping a more 
acceptable publ ic service wou ld be enhanced. There are too many 
fac tors invo lved to determine the economic feas ib i l it y  o f  the  service  
a prior i . I t may be that the USPS w i l l not bene f i t  economic a l l y  unt i l  
a Generat ion Ill system i s  operat ing , but Generat ions I and I I  need to  
be in p l ace , at  l eas t in prototype , be fore Generat ion Ill is feas ib l e. 
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5. At the earl i e s t  opportunity ,  the  Congre s s  wou ld d o  we l l  t o  
addre s s  the adopt ion of a pol i c y  on elec t ronic me s s age s e rv i c e s  that  
be s t  s e rve s the nation . The ma i l  is  a mat ter  of na tional pol icy , 
affec ting an e s s ent i a l  serv i c e  that  h a s  been in the  hand s o f  the 
federa l government s ince i t s  found ing . The Congre s s , t herefore , w i l l  
have t o  cons ider  t h e  func t ion of the USPS , e s pec ial l y  i t s  record in 
hand l ing the t e chno l ogy of Generat ions I and I I , and the  s i tuat ion w i th 
regard to the pr ivate  commun ication s  carrie rs.  The pan e l  recogn i z e s  
that this i s  a d iff i c u l t  i s sue --one that  c e r t a inly  inc lude s c omp l icated 
soc i a l , ec onomic , legal , and po l i t ica l que s t ion s . For mo s t  count r ies , 
e l ec tron ic c ommun icat ions h appens t o  b e  a government monopo ly , like the  
po s t a l  serv ice . In the  U. S . , by  contras t ,  i t  h a s  been a mat t e r  o f  
na tiona l  po l ic y  t h a t  a l l e l e c t ron ic c ommun ic a t ions , except t h o s e  under 
mi l i t ary j urisd ic t ion , have been l e f t  to priva t e  ente rpri s e . Ye t any 
sys tem us ing the soph i s t icated Generat ion I I I  conc ept wou ld  b lur 
today ' s  c l ear  d i s t inc t ion be tween  the ma i l  and the serv i c e  rendered by 
the e l ec t ron ic c ommun icat ions c ommon c arriers . 
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CHAPTER I 

Introduction 

The gen ius o f  the Amer ican ma i l  s ys t em has  been d emon s t rated in the 
ab i l i t y  to  make good use  of new ideas and t echno logies  t o  improve 
serv ice and reduce c o s t s. Th is  prac t ice began when Benj amin Frank l in ,  
upon becoming Deputy Pos tmas ter General  o f  Br i t a in ' s  c o l on i e s in North 
Amer ica , carr ied out " t ime and mot ion" s tud ies of the pos t  route s .  
Frank l in revised  t h e  carr i e r  round s , increased the  frequenc y o f  p ickups 
and d e l iver ies , and ini t iated ma i l  s erv ice among the c o l on i e s  and as 
far away as  Canada . The s e  change s led to wider  use of the ma i l  and to 
greater pos t a l  revenues . From 1 7 71 unt i l  the Revo l ut ion , the co l onial  
pos t  o f f ice  sent its  annua l  pro f i t  to London , where i t  wa s entered into  
the Royal account with a notat ion that t h i s  was  " the f ir s t  remit t ance 
ever made o f  i t s  k ind " ( Ful ler , 1 9 7 2 ) . 

The framers o f  the Cons t i tut ion gave the Congre s s  power t o  
" e s tab l ish  pos t  o f f ic e s  and pos t road s , "  wh ich wa s a powe r fu l force 
in opening the new nat ion t o  s e t t l ement and t rade , b ind ing i t  
geograph ic a l l y  and cul tura l ly . In 1 7 9 2 , when the  f ir s t  pos t a l  l aw was 
enac ted , there were only 1 95 pos t  o f f ices  and fewer than 6 , 000 miles  o f  
pos t  roads.  By 1 832 , more than 8 , 500 pos t  o f f ic e s  and 120 , 000 mi l e s  o f  
pos t road s  were i n  operat ion , from New Eng l and t o  New Orleans and the 
Mich igan territory ( Schee le , 19 7 0 ) . 

The h is t ory o f  the U. S. mail is  paral le led by  the advanc e s  in 
t rans portat ion technology--from horseback and s t agecoach to s teamboat , 
rail road , pneumat ic t ube , automob i l e , and a ir p l ane. As the nat ion grew 
in s ize  and comp l exity , increas ing ly  fas t e r  and more  r e l iab l e  me thod s  
were needed f o r  hand l ing t h e  ma il.  Thus , i n  1861 t h e  Ra i lway Ma i l  
Serv ice was e s t ab l ished t o  fac i l i t a t e  t h e  sort ing and proces s ing o f  
m a i l  e n  route t o  i t s  d e s t inat ion. Even s t reetcars were u s e d  f o r  t h i s  
func t ion dur ing one per iod ( Schee le , 19 7 0 ) . W i t h  t h e  invent ion o f  the 
automob i l e  c ame rural  free d e l ivery (RFD ) , an innovat ion that  h e l ped 
trans form the nation ' s  soc i a l  and economic l i fe. One consequenc e o f  
RFD was the reduc t ion o f  the number o f  pos t o f f ic e s  from 76 , 945 in 1 90 1  
to  41 , 102 b y  1 9 2 0 ; another consequenc e was the  r i s e  o f  the ma i l -order  
bus ine s s . The Pos t  O f f ice p ioneered a ir t r ansportat ion , f ly ing its  own 
Curt i s s  JN4H "Jennies , "  be fore Wor l d  War I ,  be tween New York C i ty , 
Ph i l ade l ph ia ,  and Wash ington . In 1 920 , the Pos t  Of f ice inaugurated 
d a i l y  transcont inental  f l ight s , with airborne rad io rece ive r s  provid ing 
the p i lo t s  with the latest  weather report s  ( Shamburger ,  1964 ) . 

11 
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Oth e r  innov a t ions  a lso  a f fe ct e d  t he s e rvice. St amp in g  and 
ca nce ling ma chine s ,  po s t ag e  me t e rs , and  add it ion a l  t e ch n iqu e s  o f  
me cha niza t ion we re a dop te d  o r  d e ve lo p e d  e s pe cia lly fo r t h e  p o s t a l  
s e rv ice . Wit h t h e  ad ve n t  o f  t h e  t e le g ra p h  in 1837 and t he t e le phone  in 
1876 , t h e re we re man y wh o p redict ed  o n  e a ch occa s io n  t h a t  th e m a il 
wou ld b e  v irt u a lly re p la ced . As it t u rn s  o u t , h owe v e r, t h e s e  
t e chno lo g ie s ,  a long w ith  c omp u t e rs ,  s a t e llit e s ,  a n d  o th e r  e lec t ronic 
wonde rs , ho ld p romis e o f  chang in g .  an d augme n t in g  t h e  m a il in 
fund a men t a l  ways . 

New t e chnolo g ie s  f o r  imp rov in g  o r  dis p la cing o ld me t h ods we re 
ce n t ra l  t o  t h e  Ka ppe l Co mm is s ion repo rt in 1968, t h e  ba s is u p on wh ich 
the  Cong re s s  reo rg an iz e d  t h e  n a t ion ' s  p o s t a l  s ys t em 1n 197 0 
( Pre s iden t 's C ommis s ion o f  Po s ta l  O�ga niza t io n ,  1968) . Sin ce t he n ,  t h e  
s u cce s s o r  t o  t h e  o ld Po s t  Of f ic e  De pa rtme n t , t h e  U. S .  Po s t a l  Se rv ic e 
( USPS), an in de penden t, q u a s i-p riv a te c o rp o ra t io n  o f  t h e  e xe cu t ive 
b ranch of  t h e  fed e ra l  g ove rnmen t ,  h as in troduced s u ch n e w  t e ch n iq u e s a s  
t h e  Zip t ron ic d ev ic e  f o r s o rt in g  and rou t in g  ma il b y  de s t in a t ion Zip 
cod e  and Ma ilg ram, a jo in t  v e n t u �e wit h  We s t e rn Un ion wh ich s end s 
me s s age s e le c t ron ic a l ly f o r pos t a l  c a rrie r de live ry th e n e x t  da y .  Th e s e  
t e c h n iq ue s , in add ition to new rou t ing s y s t ems and t igh t e r  o pe ra ting 
p roc e d u re s ,  we re a ime d a t  inc re a s in g  re liab ilit y a n d  re duc in g  d e lay s 
and c o s t s . De s p it e  t h e s e  ac tio ns --and de s p it e  t h re e  ra t e  inc re a s e s  
s in ce 197 0--t h e  c ost o f  runn ing the USPS con tin u e s t o  ris e ,  cr1t1c 1sm 
o f  d e t e rio ra t in g  se rv ice s c on tinu e s  to be v o ic e d ,  and con fidenc e in t h e  
s e rv ice c o n t inue s t o  d imin is h . 

Mo reove r, in 1 9 7 5  t h e  demand f or p o s t a l  s e rv ice s ,  long b e lieved b y  
s ome e xp ert s t o  b e  ine la s t ic ,  a ct ua ll y d e clin e d .  On ly t he t h ird ma il 
d e c re a s e  t h is c e n tu ry,  a f t e r  th e d e p re s s ion p e riod o f  t he 1930 's and 
Wo rld Wa r I I ,  t h e  red u ce d  d emand wa s pos s ib ly th e c o n s e q uenc e o f  h igh 
ra t e s  and t h e  inc re a s in g  availa bility o f  a lt e rn a t ive s e rv ic e s . Mo re 
p ro b a bly , t h e  d e c re a se wa s a re ac t ion to t h e  n a t ion 's e conomic p rob lems 
of re ce s s ion and in fla t ion . As it happe n s , t h e  v o lume o f  m a il at the 
end  o f  1976 w a s  s ligh t ly g re a t e r th an a ye a r  e a rlie r, p e rh a p s  b e c a u s e  
e c onomic con dit ion s  imp roved . Ev en s o , y e a r  b y  y e a r  t h e  n umbe r o f  
o f  a lt e rn a tive s  t o  ma il inc re a s es .  The s e  a lt e rn a t iv e s  inc lude th e 
t e le p hone , t e lex,  p riv a t e  p a rc e l  d e liv ery, an d a s o ph is t ic a te d  v a rie ty 
o f  fa cs imile , d a t a , and c ommun ic a tion s s e rvic e s  t ha t  enab le peo p le and 
b u s ine s s e s  t o  s end mo re me ss age s a nd pay mo re b ills w it h o u t  u s in g  t h e  
ma il. Th is s t a t e  o f  a f f a irs b rin g s  the U SPS t o  a de cis ion p o in t : t o  
emba rk u pon a p ro g ram o f  e le c tron ic me ss age t ransmis s ion o r  n o t . 

This is no t t h e  f irs t time t h a t  t h e  q ue s t ion o f  inv o l veme n t  
in e le ct ro n ic co mmun ic a tion s  h a s  b e e n  rais e d  f o r  t h e  n a t io n 's m a il 
s e rvice . I n  1844 , whe n  Samue l  F. B. Mo rs e w a s  t ran smit t in g  news o f  th e 
Demo cra t ic p a rt y  conven t ion in Ba ltimo re t o  n e ws p ap e rs in Wa sh in g ton , 
the  Po s tma s t e r Ge ne ra l  and s ome membe rs o f  Con g re s s  u rg e d  t h a t  t he Pos t  
Of fice De p a rt ment  a s s ume owne rs h ip o f  a ll t e le g ra ph t e chno lo g y  in t h e  
U. S .  T he ne x t  ye a r  the  Po s t  Office w a s  p u t  in ch a rg e  o f  Mo rs e ' s  
e xpe riment , but a C on g re s s iona l  b il 1  t o  b u y  Mo rs e 's t e le g ra ph was  n e ve r  
e n a ct e d  (Fu lle r, 1972) . La t e r, du ring Wo rld Wa r I ,  a ll te le g raph and 
t e le p hone s e rv ice s we re p laced u n de r  t h e  Po s tmas t e r  Ge ne ra l  to mee t t h e  
eme rg e n cy . Aft e r t he wa r, t he Po s t  Office re comme nd e d  ke e p in g  t h e  
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sys tem as a government operat ion··-as was a l re ady the  case  for Pos t ­
Te l ephone-Te legraph ( PTT ) sys tens i n  Br i t a in , France , and o ther 
coun t r ie s . In respons e  to out cr ies from the  bus ine s s  commun i t y  and the 
pre s s , however , the t e legraph and t e l e phone were re turned t o  pr ivate 
operat ion ( Scheele , 1 9 70 ) .  

In the U . S .  t oday , prac t ical l y  100 percent o f  bus ine s s e s  and 94 . 5  
percent o f  househo l d s  pos s e s s  at  l e a s t  one te lephone ( U. S .  Bureau of 
the Census , 19 7 5 ) . The t e lephone and the t e legraph c ompet e  d irec t l y  
w i t h  the ma i l . There are supp l ement ary service s for b o t h  bus ine s s e s  
and ind ividua l s , inc l ud ing Ma i l gram and Faxgram , fac s imile  and c omputer 
termina l s , and word proc e s s ing equipment. One maj or  reason for the 
expans ion into te lecommun icat ions is  the exponent ial  reduc t ion in c o s t s  
f o r  e l e c t ron ic component s . In 1 9 5 8 , a t rans i s t o r  wh ich per formed a 
s t andard gate func t ion ( s imi l ar t o  an on-o f f  switch ) c o s t  about $ 2 0 . 
The same func t ion i s  now per formed by an integrated c ircu i t  ch ip 
segment that c o s t s  about one-tenth o f  a c ent and i s  expec ted t o  c o s t  
on l y  hal f t h a t  by 1 980  (Al tman , 1976 ) .  

For s ome t ime , the USPS has been c oncerned w i th the  poten t i a l  o f  
e l ec t ron ic s technology for the mai l .  Thus , the USPS has  commis s ioned 
four maj or s tudies o f  the subj ec t--three hav ing been c omp l e ted and the 
fourth  in i t iated ear l ier  th is  year by RCA . Th i s  s tudy wa s undert aken 
by the U .  S .  Pos tal  Serv ice Support  Pane l of the Nat iona l Re search 
Counc i l  to review the three prev ious examinat ions of e l e c t ronic  mai l  
and t o  c onduct an independent evaluat ion o f  the research , d eve lopment , 
and app l icat ions o f  t oday ' s  t e lecommunicat ions t echno l ogy as  ways o f  
supp lemen t ing the exis t ing c apab i l i t ie s  o f  the USPS and / or provid ing 
new pos t a l  services  in the per iod 1 985-1990 . 
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CHAPTER I I  

Strategy 

Recogniz ing that the nat ion ' s  mai l  i s  an e s sent ial pub l ic s erv ice , the 
pane l ident i f ied two sal ient s trategies  the USPS may pursue in the 
future : 

1.  L imit the ro le o f  the USPS to  " bus ineas 
phys ical  hand l ing o f  let ters , c ircul ars , per iod ical s , 
the s a l e  o f  postage s t amps . Th i s  s t rategy wou ld l e ave 
mes s age s by e le c t roni c  means to the communicat ions 
proce s s ing indus t r ies . 

as  usual "--the 
and parce l s  and 
the t rans fer o f  
and in format ion 

2. Commit the USPS to a future invo lv ing the t rans fer o f  me s s age s  
by e l e c t ron ic  means , in accordance wi th e i ther  or b o t h  o f  t h e  fo l l ow ing

. 

opt ions : 

a. Deve lop ventures in cooperat ion with commun ications 
carr iers , informat ion process ing s e rv ice s , and users , 
c ap i t a l iz ing on the exis t ing s t rengths o f  the  USPS ; 

b. Prov ide new e lec tronic serv ic e s  t o  improve the 
c o l l e c t ion , t ransmi s s ion , d is t r ibut ion , and 
del ivery systems , accept ing the fac t that  th i s  
opt ion may produce pol icy and c ompe t i t ion i s sue s in  
connect ion with exi s t ing or p l anned communicat ions 
carrier o f fer ings . 

I f  the f ir s t  s t rategy i s  adopted , the pane l h as reservat ions about 
the ab i l i t y  of the USPS to overcome the cont inu ing cos t increase s  and 
vo l ume d ec rease s . Salar ies and benefits  amounted t o  nearly 86 percent 
of the USPS ' s  tot a l  operat ing expense s  in 1 9 7 5 , and the proport ion is 
r i s ing s tead il y . At the present r ate , s a l aries and bene f i t s  w i l l total 
over 87 percent of operat ing expenses  by 1980. Transportat ion cos t s , 
al though represent ing only a sma l l  percentage o f  the t o t a l  out l ay , are 
a l s o  l ike l y  to cont inue upward . 

In good e conomic t imes , l arge mai l  volume o ft en c an h e l p  overcome 
a de f ic i t . In 19 7 5 , howeve r , ma i l  volume dec l ined by near ly 1 percent 
from 1 9 74 ,  and the smal l increase reported in 1 9 7 6  may be  a t emporary 
anomaly . Coupled  with  r i s ing c os t s , decreas ing vo lume raise s the 
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specter  o f  a cont inuing de f ic i t . The announcement o f  a $15 mi l l ion 
operat ing surp l us for the th ird quarter o f  1976  was good news a fter 
years of  dreary de f ic it s , and th i s  may s ugges t  tha t the USPS is  
ge t t ing a f irmer grip on c o s t s  and f ind ing ways to improve 
produc t ivity . Neverthe l e s s , the pane l cons ide r s  tha t the  ac ceptanc e o f  
the f irst  s t rategy wou ld p lace the USPS i n  a "no-win" pos i t ion , b e s e t  
o n  one s ide  by inc reas ing operat iona l cos t s  and on the  other  b y  
dec reas ing mai l  vo l ume . Wh i l e  t h e  U S P S  has  a t t empted to  improve the 
s i tuat ion , it is l ike l y  that there are few areas  remain ing in wh ich 
s ign i f icant  s av ing s may be ach ieved . The pane l , there fore , b e l ieves 
that the use  o f  th e  f irs t s t rategy--l imit ing the USPS role  t o  phys i c a l  
hand l ing o f  mai l --w i l l  lead to  greater c o s ts and poorer s erv ice-­
cond i t ions that  are unacceptab l e  to  the nat ion . The app l icat ion o f  
e l ec tronic techno l ogy to  the mai l  serv ice  i s  n o  panacea , but i t  does 
appear t o  o f fe r  the USPS an opportun i t y  t o  turn away from a cour s e  that 
shows l it t le or  no promise of improvement . 

RECOMMENDATION 

Among the a l ternat ives ava i l ab l e  to the USPS , e l ec t ronic mes s age 
serv ic e s  o f fe r  an opportunity  to rever s e  the pre sent t rend o f  r i s ing 
cos t s , decreas ing volumes , and increas ing d e f ic it s . 

I f the USPS dec ide s  to  adopt e l ec t ron ic mes s age t echno l ogy , i t  
w i l l  have to come to grips w i th very d i f f i c u l t  and c omp lex t asks . 
Moreover , the USPS w i l l have t o  mas ter a new techno l ogy that  i s  now 
unfamil iar to i t . Bec ause the new s erv ice w i l l  int egrate the c omp lex 
e l e c t ron ic s technol ogy with the pre sen t l y  operat ing d is t r ibut ion 
sys tem ,  the c ontrol  prob l em is central for management . There is no 
exac t h i s to r ic a l  para l l e l  to this , but there are severa l management 
approaches that have proved succes s fu l  in s imil ar s ituat ions . Th i s  
chapter  descr ibe s some o f  t h e  approache s  tha t  t h e  pane l members  
cons ider app l icab l e  to USPS entry into the e le c t ron ic mes s age f i e l d . 
Al though such management approache s  repre sen t the v iewpo in t o f  the 
pane l members , several have b een s upported by  o ther s t ud ie s  t h a t  are 
c i ted . 

COMMITMENT 

Stud ie s made for the USPS , and dat ing from the early 1 9 70 ' s ,  have 
reached conc l us ions a l ong the general l ines o f  th i s  report . Somewha t  
surpr is ing ly , the s e  have not made an impac t on the USPS . Without the 
commitment of the top management of the USPS t o  the thrus t of th i s  
report , the pane l i s  persuaded that i t s  conc lus ions and rec ommendat ions 
w i l l  a l so be  d isregarded . The c ommitment of the USPS t op management t o  
e lec tronic  mes s age serv ice s i s  the s ame type o f  conv i c t ion t h a t  was 
required of the top management of the Nat iona l Aeronaut ical  and Space 
Adminis trat ion ( NASA) for the manned s pac e program . 

One reason for the l ack o f  c ommitment may b e  found in the 
re l at ive l y  sho r t  tenure of  Pos tmasters Gener a l  in recent ye ars . There 
have been e ight s ince January 1961 , w i th onl y  one s e rv ing more than 
three years . Wh i l e  c ommi tment by the Pos tmas ter General  i s  e s s ent ial , 
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i t  may no t be  suff ic ient. A management  c ommi tment t o  an e l e c t ron ic 
mes s age service of t h i s  magn i tude mus t  extend through a t en t o  
f i fteen year per iod . The U S P S  Board of Governo r s  c an h e l p  t o  insure 
cont inu i t y  to the c omm itment .  A commitment and adequa te  a l locat ion o f  
re sourc e s  by  the Board o f  Governortl and t h e  top USPS managemen t wi l l  be 
nec e s s ar y  for a succ e s s fu l  venture into e l ec t ron ic  me s s age s e rvices.  

RECOMMENDAT ION 

USPS t op management need s to adopt a firm and c on t inuing po l ic y  
commi tment t o  invo lvemen t i n  t h e  e l e c t ron i c  me s s age fie ld . 

PLANNING 

Top management c ommi tmen t is o f t en expre s sed through the 
preparat ion and maint enance of a c orpora t e  s t rategic  p l an. No t a 
document  t o  be  i s sued and then used  onl y  for occas ion a l  reference , such 
a s t rateg ic p l an need s t o  be  dynamic , c onc i se , and c omprehend ib l e  
so  t h a t  i t  c an be  u s e f u l  and me an ing fu l a t  a l l  leve l s  o f  USPS 
management. The p l an shou ld be s t ated in no greater d e t a i l  t h an 
nec e s s ary t o  ind icate  the thrus t of managemen t ' s  int ent ions for the 
future. Thus , the opt ions would b e  kept o pen unt i l  the t ime c ome s for 
dec i s ion. The p l an wou l d  enunc i a t e  the fundament a l  obj ec t ive s of top 
management .  In the c ase  o f  the  US PS conce rn w i th e lec t ron ic me s s age 
s y s t ems , the obj e c t ive s are now i l l-defined and poo r l y  und e r s t ood. The 
p l an would s e rve the impor t ant  purpose of o rgan i z ing and s t ating the 
obj ec t ive s of the USPS for the new techno logy. 

A we l l -deve loped p l an may produce resu l t s  far in  excess o f  the 
re sourc e s  expended in i t s  produc t ion , s ince it o f fe r s  a man ife s t o  w i th 
wh ich ind ividua l s  a t  a l l  l eve l s  c an re l ate  the ir  every dec i s ion . Mos t  
succe s s fu l  bus ine s s e s  are ab l e  t o  art icu l a t e  defin i t ive answers to  the 
que s t ion 11What is our bus ine s s?" and d i scus s the s t ra t e g ic objec t ives 
and p l an s  in a s t ra igh t forward , but probab l y  propr iet ary , manner 
( Drucker , 1 9 74 ) .  Wh i l e  the p l an i t s e lf may be  a document o f  
r e l a t ive l y  sma l l  s ize , the preparat ion o f  the p l an i s  anyth ing but  
tr ivial. Cons iderab le  amount s  of t ime , money , and c ompetent  personne l 
are required t o  produc e and ma intain an e f fe c t ive s t rategic  p l an 
The pane l d id not presume t o  e s t imate  the re source s  required . Such an 
e s t imate  wou l d  require  cons iderab l e  e ffort s by ind iv idua l s  knowledgab l e  
wi th t h e  USPS organizat ion and procedures .  I t  i s  emphas i zed that the 
ma intenanc e of a s trateg i c  p l an is equal l y  as  impor t ant  a s  i t s  in i t i a l  
produc t ion . Moreover , the p l an need s t o  be  mod ified a s  add i t iona l d a t a  
a r e  generated and evaluated , and a s  cond i t ions change. 

RESEARCH ANO DEVELOPMENT 

Any movemen t int o  mor e  comp l ex and soph i s t icated  t echno l ogy , such 
as  e lec t ronic me s s age serv ic e s , requ ires  that  h igher s t atus , l arger 
re sources , and great e r  emphas i s  be g iven to research and deve lopment. 
Unt i l  now , USPS re search and deve l opment a c t ivi t ie s  h ave b een genera l l y  
a imed at  improv ing t h e  phys ic a l  hand l ing o f  ma i l .  A change t o  
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e l e c tron i c  mes s age s e rv ic e s  repre sent s a far-reach ing transformat ion o f  
ski l l s  and perspe c t ives w i th in the USPS . The pane l observed that for 
the mos t  part , the change wou l d probab l y  be evolut ionary , rather than 
revo lut ionary , and the techn i c a l  risks probab l y  re l a t ive l y  l ow .  

Even so , the amount o f  money required w i l l b e  cons iderab l y  more 
than the USPS pre s ent ly  a l locates for research and devel opment 
ac t iv i t ie s . Wh i l e  the pane l d id not produc e a cos t-bene f i t  analys i s  or 
presume to e s t imate the fund s that would need to be app l ied , it noted 
that  in 1 9 74 the average research and deve l o pmen t operat ions , as  
percentages of gro s s  revenue s ,  amounted  t o  3 . 7  percent for 
c ommunicat ions indus trie s and 5 . 2  percent for e l e c tric a l  and e lec tron ic 
indus tries ( Standard and Poor ' s  The Out l ook , Augus t 18 , 1 9 7 5 ) . 
Americ an Te l ephone & Te l egraph Corporat ion (AT&T ) budget s  about 2 
percent o f  gro s s  revenue s to  R&D . By c ontras t ,  the USPS devotes  
less  than one-ha l f  of  1 percent of  i t s  operat ing budget  t o  re search and 
deve lopment o f  a l l  sort s and even l e s s  to  R&D perta in ing to  
te lecommunicat ions . The pane l cons iders the  USPS  al loc a t ion for  R&D to  
be gros s ly inadequate t o  undertake e le c t ronic mes s age s e rv ic e s  w i th any 
hope o f  succes s .  

In th i s  c onnec t ion , the pane l note s that the t ime and cos t 
for R&D ac t iv i t ie s  are hab it ua l l y  undere s t imated  in a l l indus t r ie s . 
For ins t anc e , a s tudy o f  proprie tary drug f irms showed that the average 
R&D expend it ures  were greater than es t imate s by a fac tor of 2 . 1 1  and 
that the average t ime t aken to c omp l e t e  the work was greater than 
e s t imat e s  by  a fac tor o f  2 . 95 (Mans f ie ld , 1 9 7 1 ) . 

Furthermore , the importance o f  techn i c a l  inpu t s  t o  the h igh l y  
comp l ex e l e c t ron ic mes s age sys t em argue s f o r  inc reased v i s i b i l i t y  o f  
the USPS R&D e f fort . The re l a t ionsh ips ex i s t ing among ind iv idua l 
deve lopment proj ec t s  and the various dec i s ion po in t s  in the s trat egic  
p l an need t o  b e  wel l  unders t ood by t op management ,  in o rder to  prov ide 
for the e f fec t ive impl ementat ion of deve lopmen t a l  resul t s . S ince the 
s t rateg ic p l an is required t o  be dynamic , re f l e c t ing s i tuat ion changes 
as we l l  as  deve lopment a l  resu l t s , the in format ion exchange be tween top 
management and the research and d eve lopment ac t ivity  w i l l b e  extreme ly  
impor t ant . 

SYSTEMS ENGINEERING 

A case s imil ar to tha t  made for re search and deve lopment 
ac t ivit ies  c an be made for s ys tems eng ineer ing . The t erm " sys t ems 
engineer ing" repre s en t s  a d i s c ip l ine so c omp l e x  and b road t h a t  i t  
de fies  a s impl e  or  r igorous d e f in i t ion . Mos t  managers and t echn ic ians 
operat ing succ es s fu l ly in h igh l y  techn ic a l  area s  ac cept  as ne arly  
axiomatic the  premise that  the applic ation of  s y s t ems eng ineering i s  
mandatory to  succes s .  As a n  o f f i c i a l  a t  Be l l  Te l e phone Laboratories 
once put i t : 

Bec ause  o f  i t s  cri t ic a l  pos it ion in the h igh l y  
inte grated Be l l  Sys tem , Be l l  Lab s a l s o  engage s in 
another l ine of ac t ivity that has no c lear ly  
ident i f ied counterpart in mi l i tary R&D . For  this  
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ac t ivit y , we use the general  t erm " syst ems eng ineer ing " 

al though w i t h  a mean ing that  i s  broad e r  t h an t h a t  in common 
us age . A more defin i t e  t e rm would probab l y  be " sys t ems and 
deve lopmen t  p l anning " , fo r t h e  thru s t  of th i s  ac t iv i t y  i s  
t o  p lan t h e  app l icat ions o f  t echno l ogy and t h e  d e p l oyment 
of Be l l  Lab s ' deve lopment  resourc e s  for the ir be s t  use in 
pursuit  of our primary goal s :  enlarg ing the s cope o f , and 
improv ing the  performance  and economy o f , commun icat ion 
serv ices  ( McMi l l an ,  Oc t ober 1 9 7 5 ) . 

The sys t em eng ineer ing proc e s s  i s  e s pec ia l l y  impor t an t  to 
e l ec tron ic me ssage servic e s , ma in l y  because t he s e  s e rv ic e s  mus t  be 
c are fu l l y  f i t t ed int o  an a l re ad y  ex i s t ing soc ioeconomic and regu l atory 
c omp l ex. Al though in many s ys tems the user  c an be con t ro l l ed , t ra ined , 
or educated  t o  con form to  the  s y s t em , in th i s  c a s e  i t  i s  the s y s t em 
that w i l l be required t o  make near ly  a l l  the adapt at ions . The 
organizat ional  e lemen t  th a t  per forms the sys t ems eng ine e r ing func t ion 
mu s t  meet two s igni f icant c ri t e r i a : bas ic po l icy fac tors  are crit ical  
in  mos t  o f  the phase s o f  sys t ems eng ineer ing , and t h� spec i f i c  ac t iv i t y  
mus t  inter face w i th a l l operat ing , p l anning , and support e lemen t s  o f  
the  USPS . As a resul t ,  i t  i s  c l ear  th a t  the  s y s t ems engineer ing 
e l ement in the USPS need s to be p l ac ed in a key o rganizat ional 
pos it ion , with  v i s ib i l i t y  and acce s s  t o  top  managemen t .  The pane l 
cons iders the NASA manned s pace f l ight program an e xamp l e  of succe s s fu l  
systems eng ineer ing  tha t  the USPS c ould  we l l  rep l icate . 

IN-HOUSE CAPAB ILITIES 

The pane l unders t and s that inc rease s in fund ing for such 
ac t ivit ies as sys tems eng ine e r ing and research and d eve l opment are 
a lways d i f f icul t t o  a t t a in and e s pec ial l y  d i f f ic u l t when an 
organ izat ion i s  experienc ing a d e f ic i t  that  t o t a l ed $1 . 2  b i l l ion in 
f i s c a l  1 9 7 6 . Nonethe l e s s , a s igni f icant inve s tmen t  wi l l  be  requ ired 
i f  the USPS dec ides to ente r  the e lec tron ic mes s age f ie l d . At one pane l 
mee t ing , Wi l l i am J .  Mi l ler , o f  the USPS Advanced Ma i l  Sys t ems Div i s ion , 
e s t imated that only about one-quarter t o  one-th ird o f  a l l  o f  the  USPS 
R&D i s  pres en t l y  done in-house , at the R&D Laboratory in Rockv i l l e , 
Mary l and . 

The pane l cons iders i t  imperat ive that the USPS mainta in the 
func t ions of s y s t em integrat ion and overa l l  sys t em management in-house . 
In s t at ing this , the pane l recognizes  that  out s ide c ont rac tua l e f fort s 
are prope r and appropr i a t e  for deal ing with  such prob l ems as  equipmen t 
mod i f icat ions . Out s ide c ont rac tual  e ffor t s  may a l so b e  u s ed , a t  l east  
unt il an  in-house capab il i t y  i s  deve loped , t o  addre s s  such  tasks a s  
systems s tud ies . The e s t ab l i shment and maintenanc e o f  a n  in-house 
s ys t ems eng ineer ing capab i l i t y  w i l l  fac i l i t a t e  the deve l o pmen t  and 
maintenance o f  s pec ial i z ed knowledge for the USPS , and a l so ensure that 
new techn ique s and serv i c e s  are uti l ized  where  appropr i a t e  with in the  
overa l l  pos t a l  s y s t em .  I t  i s  not  good eng ineer ing o r  bus ine s s  prac t ic e  
f o r  on l y  a few in-hou s e  peop l e  t o  b e  knowledgeab l e  about l arge 
cont rac t s. 
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IMPLEMENTATION PHASES 

The iden t i f icat ion of phases  that occur in the imp l emen t a t ion o f  
an e l ec troni c  mes s age service  i s  nece s s ar i l y  somewhat  arb itrary . The 
pane l cons iders that the fo l lowing phases  are genera l enough to c over 
mos t  s ituat ions and that the s e  phase s  repre sent the ac t ion s nec e s s ary 
for the succes s fu l  deve lopment o f  a c omp l ex system .  

1 .  Conceptual ize  s pec i f ic serv ice s ,  assuming c ommun icat ions 
obj ec t ives that support USPS pol ic y  and nat iona l pol icy . 

2 .  De s ign and bui l d  tentat ive prototype systems , prov id ing for 
the conceptua l ized s pec i f ic  serv ice s . 

3 .  Conduc t exper imental  f ie ld t r ia l s  
economic , and marke t ing concept s tha t  are 
serv ice . 

to  t e s t  the t echnic a l , 
invo lved in the spec i f ic 

4 .  Evaluate the f i e ld t r i a l s  and rev ise the c onceptua l ized phase s . 
User reac t ion to  e l ec tron i c  mes s age service s i s  one o f  the key e l ement s  
t o  s ucces s , and user reac t ion c annot b e  de termined wi thout f ie ld trial s .  
A l arge maj ori t y  o f  the pane l urge s that f ie ld t r ia l s  be  made as  the 
mos t  e ffect ive means of learning more about user reac t ion to and 
acceptance o f  elec tronic mes s age serv ice s .  Becaus e a cont ro l led 
env ironment may be  best  for such trial s ,  it may be  appropr iate  for 
government agenc ies  or bus ine s s  users  to take par t in the f i e l d  t e s t s . 

RECOMMENDATION 

USPS management needs  to p l ac e  increased emphas i s  on planning , 
research and deve lopment , s ys t ems eng ineering , and in-house  c apab i l i ty .  
Some demons trat ion f i e l d  t r ia l s  w i l l be  required to  deve lop  and t e s t  
sys tems d e f init ions , e s pec ial ly  w i th regard to user  accept ance o f  the 
serv ice s . I t  may be  des irab l e  that the USPS ob t a in the part icipat ion 
o f  bus ine s s  users or government agenc ies in the f i e l d  tria l s . 
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CHAPTER Ill 

Technologies 

In the c ourse o f  this  s tudy , four s tud ies  prev ious ly  c onduc ted for the 
USPS were rev iewed . 

The f irs t , completed in 1 9 7 0 , was the General Dynamics  "Study o f  
E lec tronic  Mai l "  ( General Dynamic s ,  19 70 ) , wh ich began with  an 
evaluat ion o f  app l ic ab le techno logy , described the re levant c urrent 
pos t a l  operat ing procedure s and fac il i t ie s , d e l ineated various methods 
for hand l ing and transmitt ing mai l  e le c t ronical l y , then furnished a 
des i gn and s pec i f icat ion for an exper iment a l  e lec tron ic mes s age sys t em 
that c a l l ed for a l aboratory-type s ys tem t o  b e  b ui l t  and o perated b y  
Pos t  O f f ic e  personne l .  The General Dynamic s s t udy conc luded tha t  a 
nationwide e lec tronic mai l  h and l ing -system i s  t echnical ly  feas i b l e  and 
recommended a system des ign s t udy and severa l spec i f ic equ ipmen t  or 
subsys tem programs . 

In 19 7 3 , a s tudy by  Ph i lco-Ford examined the performance and c o s t  
aspec t s  o f  a n  e lec tron ic ma i l  hand l ing subsys tem t o  conve r t  graph ic 
inpu t s  and l e t ter mai l  t o  d ig i t a l  forms , process  these for transmiss ion , 
and re-conve rt  the data  to  hard copy a t  a dest inat ion terminal 
( Ph i l co-Ford , 197 3 ) . After c ons idering e ight a l ternat ive c onvers ion 
sub sys t ems , the Ph i l co-Ford team found tha t a l though a wide range o f  
serv ice qua l i t y  was covered , the c o s t s  o f  the operat ion v aried only 
over  a narrow range . 

In 19 7 3 , Arthur D .  L i t t le , Inc . , undertook a s tudy t o  ident i fy 
tho s e  are a s  o f  research , eng ineering , and techno logy that would o f fer 
the greatest promise as b u i l d ing b locks for a d e t a i l ed system-des i gn 
e f fort ( Arthur D .  L i t t l e , 1974) . The repor t  conc luded that  the des ign ,  
deve lopment , and c ons truct ion o f  an e lec tronic mes s age h and l ing s ystem , 
wh i l e  formidab l e  tasks , are techn ic a l l y  feas ible . The s t udy not ed that 
d e t a i led assessment s of some d ev ices  and c oncepts were not reward ing 
because o f  the lack o f  a de t a i l ed sys t em des ign . 

Another report , " Study o f  Sate l lite Frequenc y Requirement s  for 
I 

the U . S .  Pos t a l  Service  E lec tron ic Ma i l  Sys tem" ( U . S .  Department 
o f  Commerce , 1974) , recommend s that certain frequenc ies  in the 
rad io-s pec trum now a l located government  ( 20 / 3 0  GHz ) and non-government 
(11/14 GHz ) use s  should be s e t  as ide for s a te l l ite  transmiss ion o f  
pos t a l  mes s age s . The report conc lud e s  that technol ogy h a s  not imposed 
any l imits  on proceed ing w i th e lec tronic mes sage serv ice s ,  and that the 
USPS has a wide range o f  opt ions t o  explore . I t  recommend s marke t-

20 

Copyright © National Academy of Sciences. All rights reserved.

Electronic Message Systems for the U.S. Postal Service:  A Report
http://www.nap.edu/catalog.php?record_id=19976

http://www.nap.edu/catalog.php?record_id=19976


2 1  

acceptab i l i t y  test ing o f  proposed  e l ec troni c  mes s age services  to 
prov ide informat ion that would be e s sent ial  t o  the deve lopment o f  
sys tem des ign requirement s . 

Members o f  the pane l rev iewed these four s tud ies and d etermined 
that the conc lus ions are general l y  in l ine with  thos e  reached by th is  
s tudy ; the Ph i lco-Ford report d escribes a system that  has been 
conceptual ized by th i s  pane l as a Generat ion I sys tem for the USPS 
( see page 3 1 ) .  The pane l dec ided that the Arthur D .  L i t t le  report 
merited a ful l d iscus s ion because o f  i t s  nature , scope , and 
conc l us ions . At point s in this report , there fore , there are re ferences 
t o  the Arthur D .  Li t t l e  s t udy . 

The pane l was serious l y  c oncerned that , a l though the four s tud ies 
had recommended act ions lead ing to the produc t ion of a sys tem des ign , 
the USPS h ad t aken apparent l y  few act ions to  pursue s uch a d e s i gn .  

USPS RE SEARCH & DEVELOPMENT ACTIVITIES 

The USPS is present l y  engaged in s evera l ac t iv i t ies  t hat invo lve 
elec tronic  mes s age serv ice s .  One of the l arges t o f  the s e  is a 
$2  mi l l ion ,  two-year e ffort for a d e f inition and evaluat ion s tudy o f 
e lec troni c  mes sage service  sys tems ( EMSS ) ,  awarded in Apri l 1 9 7 6  t o  the 
RCA Corporat ion . Other USPS agreements with the Ins t itute for 
Telecommunicat ions Sc ienc e s  and the Nat iona l Bureau of Standard s cal l 
for t echnical  and network model ing s upport for the USPS EMSS program . 
Another contrac t require s Arthur D .  Lit t l e , Inc . , t o  provide cont inual 
techno logical investigat ions , app l icat ions , and a s s e s sment in s upport 
of the EMS S program . In add i t ion , Pitney-Bowe s , Inc . , i s  deve loping an 
experimental mode l o f  a h igh-speed print ing and paper-h and l ing s ys t em 
for the s ame program . St i l l  other USPS activ i t ie s  inc lude  s tud ies  by 
the Naval Elec tronic Laboratory Center to  prov ide support ing s erv ices  
for  the deve lopment of  e lec troni c  scanning devices  and re lated 
equipments ; Arthur D .  L i t t l e  t o  d e f ine and create indus trial d emand for 
advanced elec tro-op t ic a l  component s  and systems ; and Quant um Sc ience 
Corporat ion to s tudy e l ec tronic  fund s , t ext , and graph ic t rans fer 
cystems . F inal ly , propos a l s  are be ing eva luated for the expl oratory 
deve lopment o f  a scanner subsystem . 

TERMINAL TECHNOLOGIES 

Input dev ic e  techno l og ie s inc l ud e  d irec t d i g i t a l  inpu t ( from 
keyboard , computer , or record ing med ia ) , l ine-sc an input for analog or 
d ig i t a l  transmis s ion , and opt ical  charac ter recogn i t ion . The output 
dev ice techno log ies inc lude devices t o  c onvert  informat ion from 
e lec tron i c  form to e i ther hard copy or trans ient d is p l ay . 

Direct  d igital  input presents no s ign i f icant  techno logical  
d i f ficu l t ies , al though there are forma t and procedura l s t andard s ye t t o  
be de termined . Line-s c an input techno logy has  general ly been s omewhat 
cons trained by  the  need to ut i l i z e  port ion s of the exi s t ing telephone 
sys tem ,  with the resu l t  that the availab l e  bandwidth is a l imit ing 
fac tor . Mo s t  of today ' s fac s imi l e  transce ivers requ ire about four 
minutes for the transmis s ion of a s tandard -s ize  page . Al though t h i s  
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per iod i s  acceptab l e  for some app l icat ions , h ighe r  s peed s are c learly · 
d e s irab le , if o n l y  to reduce t r ansmiss ion c o s t s .  A number o f  c ompan ies 
are now produc ing fac s im i l e  t e rmina l s  t h a t  transm i t  a t  cons iderab ly  
fas t er rates , and one  manufac turer produc e s  a terminal that  t ransmit s a 
s t and ard 8-1 / 2  x 1 1  inc h page in 3 5  second s. Th e reproduced copy , in 
th i s  h igh-speed mode , exh ib it s  a vert i c a l  reso l ut ion of 67 l ines 
per inch , wh ich is who l l y  ade quat e  to reproduce type s c r ipt.  The greater  
speed is  a t t a ined by the use  of a c od ing a l gor i thm that  accommodates  
t r ansmi s s ion t o  the amoun t of  b l ank s pace on the t ran smi t ted  document . 
Ano ther fac s imile  se t t r ansm i t s  a s t andard page in t wo m inu t e s  and 
reproduce s  t h e  documen t  on p l a in , untreated  paper . If s l owe r s peeds 
are accept ab l e , there are ava i l ab le vert i c a l  resolut ions a s  great a s  
2 0 0  l ine s pe r inch , suff ic ient t o  reproduc e 4-po int  t ype , wh ich i s  on ly 
0 . 05 inches h igh . Obv ious l y ,  greater c apab il i t i e s  requ i re greater  
cap i t a l  inve s tment s ( Admin i s trat iv� Management magaz ine , Januar y 1 9 76 ) . 
The l imit ing fac tor in fasc imi l e  t r ansm i s s ion h a s  b een the c o s t  o f  
ava i l ab i l e  transm i s s ion fac i l i t ie s , no t t h e  l ine-sc an t echno l ogy i t s e l f .  
For c ompar ison , the s t andard broad c a s t  t e l ev i s ion s i gnal c ons i s t s  o f  30 
c omp l e t e  l ine-sc an p i c t ure s ( a t  low vert ic a l  re s o l u t ion ) per second. 

The d eve lopment of opt i c a l  charac t e r  recogn i t ion ( OCR)  equipment 
has  rece ived cons iderab l e  a t t ent ion in recent  years . The ide a  i s  
a t t rac t ive : recapture key s troke s wi thout human inte rvent ion . 
Charac ters  are d i s se c t e d  and re so lved , with  the re s u l t s  then c ompared 
t o  s tored patterns for dec i s ions ( IBM presentat ion t o  USPS Support 
Pane l , G .  N .  Gaebe l e in , February 1 3 , · 1 9 7 6 ) . Wh i l e  the pane l cons ide r s  
t h e  OCR c oncept to  b e  s ound , operat ing equipment s uffers from s everal 
h and icaps . For one th ing , the  equipmen t i s  qu i t e  exp�ns ive . For 
ano ther , spec i f ic type fon t s  are required , and even then the error 
rates  are h igh . What ' s  more , there i s  no redundancy , the bas i s  for 
error c orrec t ion ,  inherent in the proc e s s .  OCR equipmen t  is b ound t o 1 

improve , o f  cour s e , but  i t  i s  no t c lear  that t h e  prob l ems of ini t ial  
c o s t  and operat ional errors c an b e  overcome . Th i s  i s  not  t o  s ay that 
OCR shoul d  b e  d i scounted  c omp l e t e ly . There are probab l y  many 
app l ic at ions where OCR equipment c an be used eff ic ient l y , but i t  i s  
doub t fu l  that OCR input s wi l l  s igni f ic an t l y  rep lace  fac s imi l e  and 
d irec t d ig i t a l  input s .  

Ou t put dev ic e s  c an be d ivided into those  that  produce hard c opy 
and those  that produc e a t r ans i tory d i s p l ay. Each t ype h a s  i t s  p l ac e  
i n  a n  e lec tron ic mes s age s ys t em .  Hard c opy requ iremen t s  d emand the use  
o f  pr inters. Impac t pr inters , charac terized  b y  ingen ious d e s igns of  
e l e c t ro-mechan ic al  e l emen t s , operate  at  1 0-55 charac ters  per second 
( c ps ) for s ing l e -e l emen t  p r in t er s , through 50-1 5 5  cps  for wire-mat r ix 
pr inters , up t o  300 cps for c on t inuous -be l t  printers  and 2 300 cps  for 
cha in-l ink pr int er s . Non-impac t pr in t e r s  inc lude therma l ( 1 00 cps ) , 
e l ec tro-eros ion ( 240 c ps ) ,  ink-j e t  ( 5 00 cps ) , and e l ec t ro-pho tograph ic 
( 1 5 , 000 cps ) .  Ma intenan c e  prob lems exi s t  in mechan ic al pr inters , and in 
general  the prob l ems inc rease a t  h i gher s peed s. It  i s  noted that  
progre s s  in the  deve lopmen t  of  pr int e r s  c ont inue s a t  a fair l y  rapid 
rat e  ( IBM presen t a t ion t o  USPS Support Pane l , J .  C .  Tamu l i s , 
February 1 3 , 1 9 7 6 ) . 
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If hard c opy i s  not  a lways requi red or  d e s i red , e l ec t ron i c  d i s p l ay 
i s  an a l ternat ive . For f u l l -page d i s p l ay ,  there are on l y  two pr inc i pa l  
cho ic e s  a t  present . The se a r e  t h e  p l asma panel and s pec i al i zed c athode 
ray tube s ( CRT ) , such as the de formograph i c  s torage d i splay t ube 
( DSDT ) . Some p l asma pane l s  are e lec t r i c al l y  c ons t r a ined t o  a 7 x 9 
dot charac t e r  mat r i x , thus c apab l e  o f  reproduc i ng on l y  prev i ous l y  
programmed a l phanumer i c  i nformat i on ,  wh i l e o t h e r  p l asma pane l s are 
5 1 2  x 5 1 2  e l ec t r ical l y  uncons t r a i ned gr i d s . Each  reg i s t er po i n t  i s  
s us t a i ned a t  a 30KHz rate , s o  that the pane l ac t s  a s  i t s own s t orage 
med ium .  Such pane l s  w i l l  need to be compe t i t ive wi th  the cos t o f  CRT ' s .  
Wh i l e t h i s  obj ec t ive has not yet  b een a t t a i ned , the r e l i ab i l i ty o f  t he 
plasma pane l i s  muc h greater than the CRT . Severa l  year s o f  f i eld  
exper i ence have demonstrated only t r i vial  f a i l ures . P l asma pane l s  are  
l imi ted i n  s i ze (by  l ine del ineat i on s  and produc t i on y i e l d s ) t o  about 
2 7 3  s quare i nches . 

In a DSDT , a d i e l ec t r i c  s c reen r ep l ac e s  t he CRT phosphor s creen . 
Ret a in i ng a g iven charge unt i l  commanded t o  change , the DSDT a l s o  ac t s  
as a s t orage d ev ic e . A de formograph i c  f i lm over the d i el ec t r i c  s c reen 
i s  a f fec t ed by  the charge , and the image that i s  formed on the f i lm i s 
externa l l y  i l l uminated . A key prob l em i n  t h i s d ev i c e  i s  t he r e l at i ve l y  
h i gh-energy beam required t o  charge the  d i e l ec t r i c  screen . Because  the 
DSDT i s  s t i l l  in the d eve l opment s t age , i n format i on i s  not yet 
ava i l ab l e  for e s t ab l i sh ing the  marke t demand and produc t i on cost s .  

Te lev i s i on r ec e i ver s , wh ich  are i n  more widespread use ( 98 percent 
of households ) than t e l e phone s ( 94 percen t of househo l d s ) ,  are o f t en 
cons idered a s  d i sp lay d evices  for home t erminal s .  A l though the use  o f  
t e l ev i s i on rece iver s  i s  c ert a i n l y  pos s ib l e , mod i f ic at i ons  t o  TV 
s e t s  would be required to obtain  the h i gher reso l ut i on nec e s s ar y  for 
sat i s fac tory a l phanumer i c  presentat i on ( Alv i n  E .  Nashman , quoted i n  
The Wash i ng ton S t ar , Apr i l  10 , 1 9 76 ) . The present c os t s  for more 
spec ial i zed termina l s  are cons idered too h i gh for acceptab i l i t y  in the 
home . However , i n i t ial  calc ulat ions by  one o f  the pane l member s 
sugge s t s  that the presen t cos t s  may dec reas e by  an order  of magn i t ude , 
making home ownersh i p  o f  such t erminal s t o  be c l ear l y  accept ab l e  
( Present at ion t o  the USPS Support Pane l , Guy Fougere , March 4 ,  1 9 7 6 ) . 

TRANSMI SS ION 

Transmi s s i on c an be charac t e r i zed as e i ther narrow-band or broad­
b and . Narrow-band i s  mos t  c ommonl y  used for t e l ephone sarv i c e , 
nominal ly 3KHz . At f i r s t , a l l  t ransmi s s ion sys t ems were  f i r s t  narrow­
band , i n i t i a l l y  twi s t ed or open-w i re p a i r . I t  was s oon real i z ed that  
several  narrow-band channe l s  could be  merged e f fec t i ve l y  into a 
wide-band channe l . Advances  cont inue t o  t ake p l ace  i n  w i de-band 
transmi s s ion ,  ut i l i z ing c o-ax i a l  c a b l e , microwave r e l ay , wave-gui d e , 
satel l i te , and opt i cal  f i bers . Co-ax i a l  c ab l es , now the l i fe l ine o f  
the c ab l e  TV indus try , f i r s t wer e  used t o  provide  long-hau l common 
c arr ier l inks . Trad i t i onal ly , c ab les  have served for t r ansmi s s i on 
between point s o f  commun i c a t ions , such a s  the  t e l egraph and t e l ephone 
l inks under the At l ant i c , or for a b roadcas t serv i c e , as i n  c ab l e  TV . 
There  are some who argue that th i s  wide-band t echnol ogy i s  the  t i d a l  
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wave o f  t he fut ure . But , to  th i s  pane l a t  l ea s t , t o  s ee present 
w i d e-band techno l ogy as a d irec t repl acemen t fo r the  swi tched 
narrow-band t e l ephone network i s  t o  i ndul ge i n  s pec u l a t ion t h a t  focus e s  
o n  on l y  a por t ion o f  a c omp l ex s ys t em .  

Improvement s  i n  t r ansm i s s ion t echno l og i e s  are  not l i ke l y  t o  o f fer  
maj or opport un i t i e s  for co s t reduc t i on s  i n  t h i s  por t ion of  an 
e l ec tron i c  me s sage s ys t em ,  s i nc e c urren t c apab i l i t i e s  are c omp l e t e l y  
adequa t e  t o  ful f i l l  a l l fore seen  requ i remen t s  i n  any o n e  o f  s everal  
ways . The c onf i gurat ion that w i l l b e  used w i l l b e  c hosen on  t h e  b as i s  
o f  cos t e f fec t ivenes s , and w i l l depend pr imar i l y  upon t h e  sc a l e  o f  the 
s ys tem app l icat i on . 

At present , s a te l l i te s  are econom ic a l l y  c ompe t i t ive w i th o ther 
c ommun icat ion s  s y s t ems on l y  when the ground s t a t ions  are l oc a t ed more  
than about 500  m i l es apart . By t he l ate  1 980 ' s ,  however , s a t e l l i t e  
c i rcui t s  may b e  cos t-e f fec t ive , c ompared t o  t erre s t r i a l  sys t ems , a t  
d i s t ances o f  onl y  about 5 0  m i l e s . Advanc e s  i n  c ommun i c a t ions s at e l l i te  
d e s ign  and s pac e shut t l e  veh ic l e s  ar e l i ke l y  t o  reduc e  the  c o s t  
o f  s a t e l l i t e  c ommun icat ions s ys t ems . S a t e l l i t e s  o f fer un i que 
charac t er i s t ic s  t h a t  c an be expl o i t e d  for an e l ec t ron i c  me s sage s ys t em .  
Such c harac t er i s t i c s  inc l ude extreme f l ex ib i l i t y ,  both  for operat i onal 
use  and sys t em evo lut i on . The USPS i s  unl ike l y  t o  become d i rec t ly 
invo l ved in sate l l i t e  d eve l opment and operat i on ;  the  evo l v ing 
commerc i a l  o f fer ings of h i gh b i t-rate  d ig i t a l  serv i c e  be tween maj or 
c i t ie s  woul d  appear to b e  adequa t e  for t r ansm i s s i on in f ie l d  t r i a l s and 
in i t i a l  s y s t em deve l opmen t . 

An exc i t ing deve l o pment i n  c ommun i c a t i ons t r ansm i s s i ons  i s  t he 
use  o f  opt i c a l  f ibers . Th i s  re l at ive l y  new med i um promi s e s  t o  prov ide  
d i g i ta l -data t ran sm i s s i on rates  a t  m i l l ions o r  b i l l ions of  b i t s  per  
second , wh i l e , a t  t h e  s ame t ime , e l im inat ing frequenc y as s ignmen t and 
interferenc e prob l ems and reduc ing suscept ib i l i ty t o  i n t ercept ions . 
Prob l ems r e l at ing t o  f i ber  and c ab l e  produc t ion , anc i l l ary modul e s , and 
c ab l e  i n s ta l l at ion and maintenance  are  beg i nn ing t o  appear . I f  t he s e  
prob l ems c an b e  so lved , f ib e r  opt i c s  undoub t ed l y  w i l l  become a power ful 
c ompe t i tor t o  a l l other w i de-band t r an smi s s i on med i a  in many 
appl i c a t i ons . 

SWITCHING 

Swi t c h ing may b e  charac t er i zed a s  e i ther  c i rcu i t swi t ch ing or 
mes s age switch ing . C ircui t s w i t c h i ng c onnec t s  s egmen t s  i n  t andem , un t i l  
a t hrough-pat h  i s  e s t ab l i shed be tween t h e  user  and rec i p i e n t  o f  a 
me s sage . Once the c irc u i t  c onnec t ion i s  e s t ab l i shed , user-to-user 
serv ic e  i s  prov ided w i t hout de l ay . Mes s age swi tch ing enab l e s  me s s age s 
to  be  s ent , e i ther in  who l e  or  in  b l oc ks o f  c harac te r s  o r  b i t s . Th i s  
serv ic e  i s  a l s o  known a s  " s tore  and forward , ' ' s in c e  t h e  mes s age s or 
b l ocks are t emporar i l y  s tored at intermed iate  pos i t i ons in the network . 
Pac ke t swi tch ing i s  a s pec i a l  c a s e  where  the re l at i ve l y  sma l l b l ocks or 
packe t s  . o f  the s ame me s s age may t ake d i f ferent rout e s  and are 
reas semb l ed on l y  at t h e  rec i p i ent ' s  t ermina l . 

The switch ing mac h ines o f  a soph i s t i c ated e l ec tron i c  me s sage 
s y s t em w i l l  undoub t ed l y  inc l ud e  a c omponen t that  i s  e s sent i a l l y  a 
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d i g i tal  c omputer . Mes s ages are h e l d  t emporar i ly i n  a magnet i c  s torage 
dev i ce--general l y  a drum or d i sc , but s ome t ime s a t ape or core memory . 
In add i t i on to  s tore-and-forward mes sage proce s s ing ,  the c omputer 
swi tche s per form suc h  func t i ons  a s  the  interpretat ion of c ompl ex 
addresses  and h and l ing ins t ruct ions ; mes sage t r ansm i s s i on by pr i or i t y ; 
trans l a t ions  o f  code ,  speed , and format between senders and rece ive r s ; 
record keep ing for protec t ion , account ing , and r-e t r.i eval purposes ; and 
d a t a  proc e s s ing based on mes s age content or mes sage head e r  in format ion .  
The increas ing avai l ab i l i t y  of i nexpens ive m i c roproc e s sors now perm i t s  
t he cons iderat ion o f  new swi tch ing concept s .  Ne tworks emp l oy ing 
d i s t r i buted switch i ng c apab i l i t ie s  are b e ing d es i gned and t e s t ed . The 
sw i tche s are the  hear t o f  any mes s age system ,  and the USPS need s t o  
ac t i ve l y  maintain a n  awarenes s  o f  d eve l opments  i n  t he f i e ld .  

STORAGE 

In add i t ion to the t emporary s torage o f  message s , s torage c apac i t y  
w i l l  a l so  b e  required to  c ont ro l dat a .  f low , network c on f i gurat i ons , and 
sys t em operat ions . Memory t echn i ques that o f fer t he · potent i a l  o f  h i gh­
dens i t y  s torage at l ow c o s t  inc l ude  magnet i c doma i n  dev i c e s , charge 
trans fer d ev ic e s , t r ansverse and he l ic a l  record ing on magne t i c  t ape , 
e l ec tron-be am wr i t ing on thermop l as t i c  or  s i lver hal i d e  f i lm ,  and 
l aser-beam wr i t i ng on met al i zed p l as t ic  f i lm ( Ar thur D .  L i t t l e , 1 9 74 ) . 
Many add i t iona l devel opment s are t aking p l ac e  c ont inuous l y  in  th i s  
f i e l d . 

SOFTWARE 

One o f  the  key areas - and one wh ic h  c anno t be  over-emphas i zed i n  
s upport o f  e l ec t ron ic  mes sage serv ic e s  - is  t he d eve l opmen t of  c omp l ex 
and soph i s t i c ated programming sys t ems for operat i on unde r  real -t ime , 
h i gh-vo l ume c ond i t ions . A t remendous e f fort w i l l  be  requ i red for 
a nat i onwide  s ys t em of e l ec tron i c  mes sage serv i c e s , whether the s e  are 
ins t a l l ed and operated as  part of t he pos t a l  s ys t em or a s  a c ommerc i a l  
ne twork . Wh i l e  t h e  magn i t ud e  o f  s uc h  a n  e f fort  i s  now apprec i at ed by 
more and more peopl e  w i th exper t i se  i n  t he f i e l d , there i s  a t endenc y  
t o  underest ima t e  s uc h  e s s ent i a l  e l ement s as  deve l opmen t a l  l e ad t imes , 
doc umentat ion proc edures , the mul t ip l ic i t y  o f  requ i r ed s ubprograms , 
and sys t em d i agnos i s  and repa i r . For the USPS t o  do  t h e  j o b  we l l ,  i t  
w i l l  need t o  ut i l i ze a l l the expe r i ence that  has  b een accumul ated b y  
others  i n  s imi l ar proj ec t s . The sys t em arc h i t ec ture fo r  e l ec tron i c 
mes sage serv ic e s  i s  c ruc i al , bec ause e ar l y  d ec i s i ons in  s y s t ems 
s t ruc ture and des ign c an determine the pot ent i a l  for advanc e s  i n  
software w i thout nec e s s ar i l y  mod i fy ing t he h ardware a l ready i n  use . 

NETWORK CONTROL 

A func t ion ing network requ ires  more than t erminal s , t ransmi s s i on 
fac i l i t i e s , and swi tche s . The bra in  o f  the  sys t em i s  ne twork c ontro l . 
Network c ontrol invo lves ac t i ons s uch a s  the pr i or i t i zat i on o f  d emand s 
for serv ic e , the  a s s i gnment o f  equ i pmen t s , route s , and t r ansmi s s i on 
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channe l s , and the mon i tor ing o f  c omponen t pe r formanc e and s e rv i c e  
qua l i t y . The s e  ac t i on s are t aken t o  opt im i ze t he ne t wo r k  per f orman c e , 
i n  accordance w i th prev ious l y-se l ec ted parame ter s . S u c h  o p t i m i z i n g 
parame t e r s  are deve l oped accord ing t o  the ob j ec t ive s wh i c h  t h e  s ys t em 
i s r equ i red t o  s at i s fy . User s at i s fact i on i s  one parame t er t h a t  mus t 
be  presen t in a l l commun icat ion s  sys tems . There  i s  c o n s i d e r a b l e  
re s e arch and deve l opment ac t iv i t y  i n  the network c ontrol  area a t  
pre s en t . 

CONCLUSION 

The pane l conc l ud e s  that  techno l og ic al feas ib i l i t y  doe s not  l im i t 
t he evol ut ionary d eve l opment o f  e l ec tron i c mes sage s e rv i c e s . Instead , 
t h e  succe s s  or fa i l ur e  o f  such serv i c e s  depend s upon comb inat ions  o f  
techn ical , soc ietal , economic , and regul atory f ac tors . Techno l og ies  
that  are l ike l y  t o  be  used  in provid ing an e l ec t ron i c  me s s age serv i ce 
w i t h i n  the next 1 0  to  1 5  year s are a l ready ava i l ab l e  o r i n  d eve l opmen t . 
Never the l e s s , mod i f i c a t i on s  and devel opment s  o f  equ i pmen t  and s o ftware 
are requi red to arr i ve at e l ec tron i c  mess age s ys tems· wh i ch are r e l i ab l e ,  
versat i l e , and cos t-e ffec t ive . 
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CHAPTER I V  

Systems 

There are s everal e le c t ron ic mes s age s ervice  s ys t ems in e x i s t enc e . 
Some have been created by  the  user , b y  purchas ing or l eas ing t e rmina l s , 
leas ing communicat ions channe l s , and prov id ing ne twork contro l . Th i s  
techni que requires  cons iderab l e  resourc e s , and may b e  t h e  mos t  
e f fe c t ive when quick  respons ivene s s  i s  o f  paramount import anc e . Many 
commerc i a l  organ izat ion s now o f fe r  me s s age serv i c e s  that require 
varying degrees o f  user invo lvement  in technical  aspec t s , such as 
network cont rol  func t ions and protoco l . The pane l d id no t a t t empt to  
make a survey o f  such syst ems , wh ich inc lude a ir l ine r e servat ion 
ne tworks , commerc i a l  fac s imi l e  serv ic e s , and Infone t . Neverthe l e s s , 
after  rev iewing a few o f  the exis t ing s ys t ems , the p anel agreed that  
the exper ienc e gained in the p l ann ing , impl ementat ion , and operat i on of  
these sys t ems wou ld be  app l icab l e  t o  a USPS e l e c t ron ic  me s sage s erv ice . 

AUTODIN NETWORK 

One o f  the mos t  s oph i s t icated  l arge -s c a l e  networks in operat ion i s  
the Department o f  De fense  Automat ic  D i g i t a l  Network (AUTODIN ) .  The 
AUTODIN sys t em cons i s t s  o f  1 8  mu l t i -mil l ion dol l ar c omputer switches  
and mor e  than 1 , 350  t e rmina l s . Cons iderab l e  e f fo r t  was expended 
to  a t t a in h igh mes s age and s ys t em r e l i ab il i t y , wh ich is ach ieved b y  the 
use of par i t y  checks , contro l l ed env ironment s for the swit che s , 
and h ardware redundancy .  As a result , the probab i l it y  o f  a mis rout ed 
mes s age is l e s s  than one in 10 mi l l ion .  The probab i l i t y  of a charac ter  
error b e ing generated in a switch and t ransmit ted unde t e c t ed is  one  in  
1 00 t r i l l ion . Spec ial ized mi l it ary  requ irement s inc lud e  a precedence 
sys t em wh ich int errupt s  the  t ransmis s ion o f  relat ive ly rout ine t ra f f i c  
to  al low t h e  del ivery o f  importan t  mes s age s . AUTOD IN prov ide s for 
soph is t icated  secur i t y  of a l l  mes s ages . To mee t  such s pec ial i z ed 
requ irement s ,  more comp l e x  hardware and s o ftware have been used , with , 
not surpri s ingly , increased c os t s . Many o f  these  s pec ial ized features 
wou ld no t b e  required for a USPS ne twork . AUTODIN current l y  hand l e s  
over 30 m i l l ion mess ages p e r  month - an aver age mes s age c ons i s t ing o f 
some 3 , 000 charac ters . User  sat i s fac t ion with  AUTODIN i s  extreme l y  h igh 
( De fense Commun icat ions Agency ,  1 9 7 3 ) . 
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ARPA NETWORK 

A second Depar tmen t o f  De fen s e  in format ion ne twork i s  t h e  Advanc ed 
Re s e arch Proj ec t s  Agenc y (ARPA) Network . The ARPA n e twork u s e s  packet­
switch ing techni que s and wa s des i gned t o  prov i d e  a re sour c e  shar i ng 
c apab i l i ty among c omput e r  research ins t a l l at ions w i d e l y  d i s t r ibuted 
geograph ical ly . Imp l ement ed i n  1 969 , management  cont r o l  was 
t r ans ferred to the Defense  Commun icat i ons Agency in  1 9 7 5 . The ARPAnet 
now s erve s some 90 ho s t  c omputers , and cons i s t s  of  s ome 58  Inter face 
Me s s age Proc e s sors ( IMP ) and Terminal Inter face Processors  ( T IP ) . 
Packe t s  o f  up t o  1 , 000 b i t s  are exchanged between c omputer  s tat ion s , 
with  a 0 . 5  s econd response  t ime . The present ARPAnet  t r a f f i c  i s  about 
8 mi l l i on packe t s  pe r  month . Rugged l y  bui l t , the IMP/TIP hardware 
maintains a mean t ime o f  approximate l y  10 , 000 hours b etween f a i l ures . 
The IMP ' s  are connec t ed with 50 k i l ob i t  per second leased  l ines  
( Becker , 1 9 7 3 ) . 

ADVANCED RECORD SYSTEM 

In 1 964 , the Advanced Record Sys t em (ARS ) wa s e s t ab l i shed by the 
General S erv ic e s  Admini s trat ion t o  prov ide c iv i l  federal government 
depar tment s and agenc i e s  wi t h  a general  purpo s e  record-data 
t e l ecommunicat i ons s ys t em t o  meet agency requirements  on b oth a 
day-to-day and emergenc y bas i s . To mee t  the  maj or des i gn obj ec t ive s of  
rel i ab i l i ty ,  f lex ib i l i t y ,  ver sat i l i t y , and economy of  operat ion , the 
ARS ut i l i z e s  a comb inat i on of  c ircu i t  swi tch ing and mes sage swi tch ing . 
The c i rcui t switch ing i s  an automat i c  d irec t-d i a l ing system and 
inc ludes 2 8  d i s t r i c t swi t c h ing c ent er s and 3 t runk swi t ch ing c ent er s . 
The message sys t em inc l udes 2 mes sage switch ing c enters  and prov i des 
s tore-and-forward mes s ag e  relay , code and s peed  conver s ion 
between d i ss imi lar t erminal s ,  mul t ip le addres s t r ansmi s s i on ,  and 
interconnec t ion with  t h e  AUTODIN network . Dur ing 1 9 7 5 , t h e  ARS served 
2 , 500 s tat ions , w i th a total  usage o f  over 1 00 , 000 hours per month . 

PLATO 

Another examp l e  o f  an operat i ng network i s  the Programmed Log i c  
f o r  Automat i c  Teach ing Operat i on ( PLATO ) s ys t em .  De s i gned for 
computer-ass i s t ed instruct i on , the PLATO system o f fers , a s  an anc i l l ar y  
serv i c e , t h e  s t orage and del ivery o f  mes sage s b e tween sub s c r i ber s . 
Suppor ted by  more than $ 1 5  mil l ion i n  federal fund s and n ear l y the s ame 
from s tate , un iver s i t y , and other sourc e s , the PLATO sys t em has  b een 
recen t ly  o f fered for c ommerc ial  use ( B i t zer et a l , 1 9 73 ) . 

SERVICES 

The f ir s t  t e legraph mess age on record was s ent in  1 83 8  ( Carl son , 
1 9 7 5 ) . Telegraph serv i c e  expanded almos t everywhere unt i l  i t  was 
overtaken and rep laced b y  t e lephone . In add i t ion t o  the t e legraph , 
Te lex and TWX serv i c e s  are now read i l y  ava i l ab l e . Recent entr i e s  into 
mes sage serv ice  inc l ude Graphne t ' s  Faxgram , a fac s imi l e-t r ansmi ss ion 
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serv ice , and Wes tern Union ' s  Mai lgram .  Init i a t ed i n  1 9 7 0 , Ma i lgram 
ut i l izes electronic entry , switch ing , and t ransmiss ion t o  a USPS 
ins tal lat ion , where a hard copy is produced and entered into the 
convent ional mai l  s tream for d e l ivery b y  l e t ter c arr ier . From a modest  
beg inn ing o f  3 7 0 , 000 Mai lgrams in 1 9 70 , i t s  use  has  increased t o  about 
24 mi l l ion in 1 9 7 5  ( Presentat ion to USPS Support Pane l , James J .  
Johnson , Septembe r  1 1 , 1 9 7 5 ) . 

Data communicat ions serv ices  a l so are avai l ab l e . The Te lenet 
exper ience gained in the 
ARPA Network , now o f fers the 

Communicat ions Corporat ion , us ing 
imp lementat ion and operat ion of the 
serv ice t o  a 60-c ity  network . 

Another c lass o f  serv ice i s  o f fered by manu fac turers o f  
word-proce s s ing o r  text-ed i t ing equipment for use i n  pub l ish ing and 
other bus ine s s e s . Th i s  cons i s t s  o f  s tand-alone text-ed it ing systems 
that a l s o  are c apab l e  o f  communicat ing d irec t ly with  s imilar  equ i pment 
at o ther locat ions , us ing s t andard d ia l -up or dedicated t e lephone 
service . In mos t  case s , control  and superv isory func t ions are 
per formed by  the users . 

As such equipment&  become more w idespread , there w i l l  b e  
t endenc i e s  t o  u s e  them for me ssage s t o  add i t ional  addre s sees . 
Commerc ial  companies are p l anning serv ices  that w i l l  automat i c a l l y  
per form convers ions in modulat ion , protoco l ,  codes , and speed s , to  
al low d irec t c ommun icat ion among previous ly  incompat ib l e  f ac s imi l e  and 
alphanumer ic terminal s ,  inc lud ing word-proce s s ing equipmen t . Th i s  
recent deve lopment emphas izes that · e lec t ronic mes sage s y s t ems hold 
great promise o f  pub l ic and pr ivat e  bene f i t s  and ind icat e s  that  new 
service deve lopment s  w i l l  be made avai l ab l e  in the future . 

ELECTRONIC  FUNDS TRANSFER 

Another l arge subset of e lectroni c  message s ystems concerns 
f inanc i a l  t ransac t ions--preauthorized payment s ,  large do l l ar t rans fers , 
cred i t  authorizat ion , point o f  sale  serv ice s , and t e l ler func t ions . 
Taken col lec t ive ly ,  th i s  has come t o  b e  known as  e l e c t ron i c  fund s 
t rans fer systems ( EFTS ) . S ince approximate l y  70 percent o f  the present  
first-c l as s  letter  mai l  cons i s t s  o f  f inanc i a l  transac t ions , the USPS 
intere s t  in this subj ect i s  profound . 

The Amer ican Banking As soc iat ion b egan t o  s tudy EFTS in 1 968 . 
Some systems were f ir s t  implemented in 1 9 7 2 . S ince then , many 
add i t ional systems have come on-l ine . One , introduced in 1 9 74 in 
Linco ln , Nebraska , l inked the c i ty ' s  Firs t Federal Sav ings and Loan 
As soc iat ion with local  H inky D inky supermarke t s . Remo t e  t e l l er 
termina l s  at  the s tore s dramat ica l l y  gained new accoun t s and increased 
savings depos i t s , but a l so raised bas ic  prob lems o f  regu l at ion and 
compe t i t ion . S imilar remot e  t ermina l ins t a l lat ion s are now operat ing 
in Seat t le , Wash ington , and are p l anned for several o ther l ocat ions . 
Some t ime s the se sys t ems are in con f l ic t  with  exi s t ing s t a t e  laws or 
regulat ions . Thus , interstate  b anking operat ions , s uch a s  C i t ibank 
N . A . , o f  New York , have exper ienced far greater regulatory prob l ems 
than those banks that operate w i th in a s ingle s tate . Never the l e s s , 
C i t ibank has inve s t ed about $ 1 00 m i l l ion in e lec tron i c  sys t ems an d now 
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has i n s t a l l ed more than 7 , 500 bas i c  t erm inal s , l eas i ng s ome 1 7 , 000 
po int-t o-po i n t  c ommon c arr i e r  l in e s  in New Yo r k  C i t y al one ( Ger a l d M .  
Wa l ker , E l ec t ron i c s , J u l y  24 , 1 9 7 6 , and Presen t a t i on t o  USPS S uppor t 
Pane l , John S .  Reed , September  1 1 , 1 9 7 6 ) . C i t i bank ' s tot a l  inves tment 
p robab l y represen t s  5-10  percent of the i nves tment by  t he ent i re 
bank ing  indus t ry , ind icat ing an indus try  inve s tmen t on the  ord e r  o f  
$ 1  b i l l i on ( Frank M .  Curran , Amer i c an B ankers Assn . , May 2 5 , 1 9 7 6 ) . 
Another prob l em r a i sed b y  e l ec t ron i c  fund s t r an s fe r  i s  that  the 
s ys t em c an b e  i nterpre ted a s  b ranch-banking , a s ys t em t hat  i s  forb idden 
in some s t at e s . An impor t an t  po in t i s  that  mos t  of t h e  pre sent  EFT 
sys tems h ave been deve l oped and are operated by onl y one b ank or group . 
Wh i l e the potent i a l  for interconnec t ion and operat i on a s  a sys tem 
ex i s t s , t he pace o f  deve l opment and i mp l emen t a t i on i s  s o  r ap i d  t hat 
t here i s  l ike l y  t o  b e  l i t t l e  room for any maneuver ing w i t h i n  a few 
year s . 

The U . S .  f inanc i a l  t rans ac t ion market  t o t a l ed $84 . 5  b i l l i on i n  
1 9 7 2 , and t h i s i s  expec ted t o  grow t o  more than $ 1 08 b i l l i o n  b y  1 980 . 
Perhaps as  much a s  7 0  percen t o f  t h i s  market  i s  amenab l e  t o  e l ec t ron i c  
t r ans fer  ( Arthur D .  L i t t l e , 1 9 7 5 ) . The ro l e  o f  .the USPS i n  EFT i s  
anyth ing but c l ear . I t  i s  t o  b e  expec ted t hat any h in t  o f  USPS 
compe t i t ion w i t h  the bank ing c ommun i t y woul d be  me t w i t h  c r i e s  o f  
outrage . One o f  the l arge s t  mover s o f  fund s , however , i s  t h e  U . S .  
Government .  I f  t he USPS c oul d o f fer  an EFT serv i c e  t o  the  governmen t 
agenc i e s  o n l y ,  i t  m i ght b e  s i gn i f icant l y  c o s t -e f fec t i ve .  At any rate , 
s uc h  opt ion s  shoul d b e  kep t  open a t  t h i s  t ime . 

CONCEPTUAL MODELS 

The pos s ib l e  c on f i gurat ions of e l ec t ron ic  me s sage serv i c e  s y s t ems 
are prac t i c a l l y  i n f in i te . The pane l found i t  n ec e s s ary t o  formul ate a 
s e t  o f  conceptua l mod e l s , t o  permi t d i scus s ions  based  on c ommon l y 
und e r s t ood b a s e l ines . The pane l d eve l oped t hree mode l s  o f  e l ec tron i c  
me s s age sys tems , des ignat ing the s e  a s  Generat i on s  I ,  I I , and I I I . 
Al though t he use o f  the t erm generat ions s ugge s t s  a n atural s equenc e , 
the pane l woul d  l ike t o  po i n t  out that  e l ement s  o f  a l l generat i on s  
c o u l d  be in operat i on at  any g iven t ime , accord ing t o  t he s pec i f i c  
requ i remen t s  and cond i t ions . The mode l s  were  de s igned t o  b e  on l y  as 
d e t a i l ed as nec e s s ar y  to  emphas i z e  t he maj or d i f ferenc e s  among t he 
s pec i f i c  generat ion s . 

Thus , Generat ion I and I I  both would use e l ec t ron i c  t ransm i s s i on 
for  some segment s and phys i c a l  d e l ivery t o  the  rec i p i en t , wh i l e  
Generat ion I I I  wou ld b e  who l l y  e l ec tron i c . I n  Generat i on I ,  the  USPS 
woul d  re t a i n  comp l e t e  contr o l  of  the s y s t em and i t s  r e l a t i on s h i p  wi th 
the user i nter fac e s  would rema in unchanged . In Generat i on I I , the 
re l at i onsh i p  wi t h  the  or i g inat i n g  user change s , and i n  Generat i on I I I  
the i n ter faee i s  d i f ferent for both the o r i g inator and r ec i p i ent . 

A l l three mode l s  ar e  based on a s impl i f ied func t iona l  ver s ion  o f  
t he present ma i l  s tream ( F i gure 1 ) . I n  t he present ma i l  s ys t em ,  a l l 
mes sage s , l e t ters , or  informat i on are t r anspor t e d  from t h e  or i g inator 
to  the rec i p i en t  i n  t h e  form o f  a pr inted o r  wr i t ten r ecord on an 
in t r in s i c  med i um , such  as  paper . The s e  med i a , bear i n g  the rec orded 
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The Conven t i onal  Ma i l  S t ream 

Sectional 
Cent• 
Facil ity 

F i gure 1 

Sectional 
Center 
Facil ity 

Herd Copy ---------------;� 
�------------- Tnu111)ortation 

in format i on , are c ommon l y  c a l l ed "hard c o p i e s . "  E ach  h ard c opy i s  
co l l ec t ed , s en t  t o  a USPS Sec t i ona l Cen t e r  Fac i l i ty ( SCF ) for sort ing , 
t r ans port ed t o  and sorted at  add i t ional  SCF ' s  o r  post  o f f i c e s , and 
de l i vered by a l e t t e r  carr ier . The number o f  sort i rrg s  i s  a func t i on o f  
t h e  s pec i f i c  or i g in and d e s t inat i on , b u t  may b e  a s  h i gh a s  s even . Th i s  
mod e l  o f  the  pre sen t ma i l  s tream may b e  imprec i s e  i n  d e t a i l ,  but i t  
serves t he purpose o f  d eve l op ing mode l s  for t he v ar i ous generat i ons . 

GENERATION I 

Sectional Sectional 
Cent• Cent• 
Facility Facil ity 

---��1� • ._----- ����on -----;•�1-•�--
The Generat i on I Concept  

F i gure 2 

Recipient 

Generat i on I ( F i gure 2 )  s ubs t i tut e s  e l ec t ron i c  t r ansmi s s i on o f  
in format ion for a por t i on o f  t h e  ma i l  s t re am .  Func t ional l y , t h i s  i s  
ana l ogous t o  t he Wo r l d  War I I  "V-ma i l " serv ice , i n  wh i c h  a l e t ter was 
photogr aphed and reduced  to m i c ro f i lm wh i c h  was trans por ted to an 
over seas l ocat ion for reprod uc t ion . Today ' s  t e�hno l ogy enab l es l et ters  
or mes s age s t o  b e  c onverted  to  e l ec t ron i c  s igna l s for tran smi s s ion and 
reconvers i on to h ard c opy . The USPS has  i n i t i ated deve l opment proj ec t s  
i n  t h i s  are a , i nvo l v i ng t echn i que s o f  conver s ion by  fac s imi l e , 
t r ansmi s s i on ,  and pape r h and l ing . 
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The  Ge n e r a t i on I I  Con c e p t  

F i g u r e 3 

I n  Gene r a t i on I I  ( F i gu r e  3 ) , i n fo rma t i o n e n t e r s  t h e  ma i l  s t re am at 
a po s t a l  i n s t a l l a t i on c l o s e t o  the r e c i p i e n t . P r i o r t o  t h e p r o d uc t i on 
o f  a h a r d  c o p y  a t  t h i s  p o s t a l  i n s t a l l a t i on ,  t h e  i n fo rma t i o n e x i s t s  i n  
e l ec t ron i c  form , p o s s i b l y  w i t h a c on c ur r e n t  h ard c opy f o r  l oc a l  r e c ord 
purpo s e s .  A l l t r a n sm i s s i o n an d s or t i n g  i s  e l ec t ron i c . An examp l e o f  
G e n e r a t i on I I  i s  M a i l g r am ,  d eve l oped j o i n t l y  b y  We5 t e rn Un i o n  and t h e  
U S P S . Ma i l g r ams m a y  o r i g i n a t e  a t  a t erm i n a l ( Te l ex ,  TRW , or  In foCom ) , 
a t  a c ompu t e r  ( d i r e c t o r  v i a  a We s t e r n  Un i on o f f i c e ) , b y  a t o l l 
t e l e ph o n e  c a l l , b y  ac o u s t i c a l l y-c oup l e d t e rm i n a l s  ( f ac s im i l e ,  
wo rd-proc e s s o r s , o r  t e l e t yp e wr i t e r s ) ,  o r  a c r o s s - t h e-c o un t e r  a t  a p ub l i c  
t e l e g r a p h  o f f i c e . Onc e e n t e r e d  i n t o  t h e  s ys t em , t h e  i n forma t i o n i s  
s w i t c hed and t r an s m i t t ed e l e c t ron i c a l l y  t o  a p o s t  o f f i c e n e ar t he 
addr e s s e e , a n d  a h a r d  c op y  i s  produc ed . T h e  h a r d  c o p y  i s  p u t  i n t o  an 
e n v e l o pe by U S P S  p e r s onn e l and d ropped i n t o  t h e c on v e n t i on a l  m a i l  
s t r e am f o r  d e l i ve r y . 

The c onc e p t ua l mod e l  o f  G e ne r a t i on I I  s ugge s t s  t e l e c ommun i c a t i on 
s e rv i c e s  s i m i l a r t o  Ma i l gr am , w i t h  e l e c t ron i c  i n p u t s e n t e r e d  d i r ec t l y  
a t  a po s t a l  i n s t a l l a t i on n e a r  t h e  o r i g i n a t o r . I t  i s  e s t i ma t ed t ha t  
8 0  p e r c e n t o f  a l l l e t t e r  ma i l  o r i g i n a t e d  b y  gove rnme n t  a n d  4 0  p e r c e n t  
o r i g i n a t ed b y  b us i n e s s  ( ab o ut o n e - t h i rd o f  a l l l e t t e r  m a i l )  wou l d  y i e l d  
t o  i n p u t  i n  e l ec t ron i c  form . Moreove r , approx ima t e l y  8 6  perc en t o f  t h e  
bus i n e s s  r e v e n u e s i n  t he U . S .  a r e  gene r a t ed b y  on l y  1 0  p e r c e n t  o f  t h e  
c orpor a t i on s . T h e  pane l h a s  a s s umed t h a t  t h e  vo l ume o f  bus in e s s  ma i l  
b e a r s s ome c orre l a t i on w i t h t h e  s i ze o f  t he b us i n e s s ; t h e r e fore  t h e  
ma i l  v o l ume  i s  p r o b a b l y  s u f f i c i en t l y  c onc en t r a t e d  t o  make e l e c t ron i c  
i n p u t s p r ac t i c a l  and e c onom i c . Tho s e  mo s t  l i ke l y  t o  u s e  e l ec t ron i c  
ma i l  s e rv i c e s  f i r s t  i n c l ud e  b a n k s , ut i l i t i e s , depar tmen t s t ore s , o i l 
c omp an i e s , i n s u r an c e  c ompan i e s , and c red i t  c ar d  c omp an i e s . Th e r e  a r e  
i nd i c a t i on s  t h a t  t r an sm i s s i on c o s t s i n  t h e Gen e r a t i on I I  s ys t em w i l l  
p r o b a b l y  b e  an i n s i gn i f i c a n t  p o r t i on o f  t h e  t o t a l  even t ua l  c o s t  
( P r e s en t a t i o n t o  U S P S  S uppor t Pan e l , J a c q u e s  Ha r l ow ,  Ma rc h 4 ,  1 9 7 6 ) . 

F o r  G e n e r a t i on I I I ( F i gure  4) e l e c t r on i c  means  a r e  u s ed t o  d e l i ve r  
t h e  i n f o rma t i o n d i rec t l y t o  t h e  r e c i p i e n t ' s  p l ac e  o f  bus i ne s s  or 
r e s i d e n c e , wh e r e  a h a rd  c o py m ay or  may not  b e  p r oduced . The p a n e l 
e nv i s i o n s  t h a t , a s  Ge n e r a t i on I I  s e r v i c e  g r ows , addre s s e e s  w i l l  r ec e i v e 
an  i n c r e a s i n g p r o p or t i on o f  t h e i r  m a i l  i n  t he f o rm o f  m e s s a ge s t h a t  
h a v e  b e e n  t r a n sm i t t e d  e l e c t ron i c a l l y  a n d  c o nve r t e d  t o  h a r d  c o p y  for  
d t d i v e r y .  
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The Generat i on I I I  Conc ept 

F i gure 4 

Look ing beyond th i s , i t  w i l l  become feas ib l e  t o  rep l ac e  phys i c a l  
d e l i very b y  e l ectron i c  del iver y for each ind i v i dual rec i p i ent , 
depend ing upon the spec i f i c  c ircums t anc e s . Two ma i n  e l ement s are 
requi red for Generat ion III to operate w i de l y :  

1 .  The deve l opmen t o f  an econom i c a l , re l i ab l e , and 
reasonab l y  c ompac t t erminal for the ind i v idual  u ser , 
and 

2 .  The ut i l i zat ion o f  e x i s t ing d i s t r i b ut ion networks or 
the  deve l opmen t of a new d i str ibut ion ne twork . 

The technol ogy for the t erminal has b een d escr ibed i n  Chapter I I I , 
where  i t  was conc l uded that exi s t ing bas i c  technol ogy i s  adequa t e  to  
produce a t erminal , once the s pec i f i c  requiremen t s , market 
acceptab i l i t y , and economi c fac tor s are known . The pane l ob serve s that 
the se unknowns c annot b e  c al cul ated in  advance , but n eed t o  be  
de t ermined b y  exper imental  f i e l d  t r i al s . 

LOCAL DISTRIBUTION NETWORKS 

The l oc a l d i s tr ibut i on network extend s from the l oc a l  pos t a l  
in s t a l l a t i on or e l ec tron i c  concentrat i on p o i n t  t o  t h e  o f f i ce o r  
res idenc e o f  t h e  rec i p ient . There  are several  c and idate s  f o r  t h e  l oc a l  
d i s tr i b ut ion ne tworks . About 9 4  percent o f  t h e  U . S .  househo l d s  h ave a t  
l e a s t  one te lephone , and each o f  the s e  l oc a l  l ine s i s  used on l y  a very 
smal l port i on of t he t ime . Even a househo ld  w i th one or  more t eenagers  
exper ienc e s  some per iods  o f t e l e phone i d l enes s .  Prac t i c a l l y  100  
percent o f  U . S . bus ine s s e s  have a t e l ephone . Bus i n e s s e s  r ece i v ing 
l arge quant i t ie s  of mes sage s may dec i d e  to ins t a l l an add i t i ona l l i ne 
ded i cated to e l ec tron i c  mess age s erv ices . 

The exi s t ing t e l e phone sys t em i s  thus an operat i n g  network 
a l ready in  p l ac e , c apab l e  of addre ss ing i nd ividual s who c on s t i tute 
near l y  the  ent i re popul at ion of the U . S .  C l e ar l y ,  the  add i t ion o f  
inter fac e s  and c onver s i on dev ices  t o  accommodate an ent i re l y  n ew c l as s  
o f  serv i c e  i s  a n  eng ineer ing prob l em o f  some magn i t ude . Wh i l e  i t  i s  
techn i c a l l y  feas i b l e , there remains  the prob l em o f  accomp l i sh ing th i s  
economical l y  and w i thout d i s rupt ing the bus ine s s  and soc i a l  l i fe o f  the 
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c ommun i t y . I t  s e ems s a fe t o  s a y t h a t  t h e  h i gh d en s i t y po r t i on s  o f  t h e  
ne t wo r k a r e  g e n e r a l l y mo r e  f l ex i b l e  t h a n  t h e  ac c e s s l i n e s ; t h e r e f o r e , 
t h e  c h ar ac t e r i s t i c s  o f  t h e  t e rm i n a l  w i l l  e xe r c i s e a s t ro n g  i n f l ue n c e  
on t h e  d e s i g n  o f  t h e  e n t i r e  s y s t em . T h e  s y s t em ma y b e  d e s i g n e d  f o r  
mu l t i p l e p u rp o s e s ,  w i t h  t h e d e l i ve r y  o f  e l ec t ro n i c  m e s s a ge s o n l y  o n e  
o f  i t s  ro l e s . T h e  ad d i t i o n  o f  o t h e r  c ap ab i l i t i e s  w i l l  b e  r e f l e c t e d  i n  
the mod i f i c a t i on o f  t he r eq u i r e me n t p a r ame t e r s  f o r  b o t h t he t e rm i n a l s 
and t h e  s y s t em a s  a wh o l e . 

An a l t e r n a t i ve d i s t r i b ut i o n  n e twork wou l d  b e  o n e  s i m i l ar t o  t he 
n a r r ow- b an d  t e l e p h o n e  s y s t em , b u t  c on s i s t i n g  o f  w i d e -band t r an sm i s s i on 
l i n ks . The w i d e - b and l i n k s  c o u l d  b e  c o-ax i a l  c ab l e s s i m i l a r t o  t h o s e  
u s e d  b y  c ab l e  TV s y s t ems . I n  1 9 74 , c ab l e  T V  s y s t ems s e r v e d  a b o u t  1 3  
pe r c e n t o f  U . S .  hous eho l d s  ( U . S .  B u r e a u  o f  t he C e n s u s , 1 9 7 5 ) , a n d  a t  
pre s en t  t h e  c ab l e s  p a s s n e a r  ano t h e r  1 0  p e r c en t o r  s o . Th e expan s i on 
o f  s u ch s ys t ems t o  c over e v e r y  h o u s e h o l d , p l us t he i r  i n t e g r a t i on i n t o a 
c ommon s y s t em , wou l d  obv i o u s l y  b e  v e r y  expen s i v e  a n d  c o u l d r a i s e  ma j or 
r e gu l a t o r y  q ue s t i on s . I f  g l a s s - f i b e r  o p t i c a l  t r an sm i s s i on d eve l o p s  a s  
p r e d i c t e d , t h e  c o s t  may b e  l e s s , b u t  s t i l l  c on s i d e r ab l e . 

Th e b en e f i t s  d er i ved f r om a w i d e -b and s ys t em a·r e p r i mar i l y  i n  t he 
i n c r e a s e d  r a t e o f  i n forma t i on t r an sm i s s i o n .  Th e av a i l ab i l i t y  o f  
l ow- c o s t  w i d e-band l i n e s  a l s o p e rm i t s  t h e  u s e  o f  l e s s  e xpens i ve 
mu l t i p l e x  s y s t ems ( t r ad i n g  o f f  b andw i d t h  f o r  c o s t ) ,  t h e r e b y  prov i d i n g  
n a r r ow- b and c i rc u i t s  a t  a c o s t  l e s s  t h an i f  t h e c i r c u i t s  wer e d e r i ved 
from n a r r ow-b and s ys t ems . An examp l e  i s  t h e  AT&T " N ' '  c ar r i e r  s y s t em ,  
d e v e l oped a t  t h e  end o f  Wo r l d  War I I , wh i c h  u s e d  d o ub l e  s i d e -band 
modu l a t i on .  Re p l ac i n g  the "K ' '  c ar r i e r  s y s t em , wh i c h  u s e d  s i n g l e 
s i d e - b and mod u l at i on ,  t h e  w i de r-band mu l t i p l ex e qu i pmen t was 
c o n s i d e r ab l y  l e s s  expen s i v e . 

Be c au s e  t h e  ave r age h o u s e h o l d  h a s  l i t t l e  f or e s e e ab l e  d emand f o r  
l a r g e  vo l ume t ime - s en s i t i v e  i n fo rma t i on , t h e  i n c r e a s e d  c apac i t y  
probab l y  c anno t j us t i f y t h e ad d i t i on a l  c o s t s  o f  w i d e - b and c omp ared t o  
t h e  e x i s t i n g  narrow-b a n d  t e l ephon e  n e t work . A d e t a i l e d e c on om i c  
an a l y s i s  wou l d  b e  r e q u i red t o  c omp a r e  t h e  t wo d i s t r i b ut i on a l t e rn a t i ve s  
i n  s pe c i f i c c a s e s . I t  i s  p r o b ab l e  t h a t  s ome h i gh-vo l ume b u s i ne s s  u s e r s  
c o u l d  j u s t i fy t h e  u s e  o f  w i d e-band l oc a l  d i s t r i b ut i on , e s pec i a l l y  i f  
t r an sm i s s i o n  fac i l i t i e s  we r e  a l r e a d y  ava i l ab l e .  Conc e p t s ad a p t ab l e  t o  
ind i v i d ua l  u s e r s w i l l  b e  d i f fe r e n t  f o r  w i d e-band t h an f o r  n ar r ow-band 
ne t wo r k s  and m i g h t  u t i l i z e t i me o r  f r e q uen c y  d i v i s i on t e c hn i que s r a t h e r  
t h an c i r c u i t s w i t c h i n g . 

A C OMPLETE S Y STEM 

Wh i l e  t h e  c omp l e t e  e l e c t ron i c  me s s ag e  s y s t em wo u l d  h av e  e l emen t s  
o f  a l l t hr e e  c onc e p t u a l  mode l s  o p e r a t i n g  a t  any s pe c i f i ed t i me , t he 
s pe c i f i c  s e rv i c e  i s  mo s t  l i k e l y  t o  d e pe n d  upon t h e  c i r c ums t an c e s  and 
n e e d s o f  the b u s i ne s s  or r e s i d en t i a l u s e r . C i rc ums t an c e s  and n ee d s 
c h ange . S o d o e s t e c h n o l o gy . A l l t h r e e  e l emen t s  a r e  b o und t o  mak e  any 
e l ec t r on i c  me s s a ge s y s t em e x t r eme l y  d ynam i c . Th i s  a l on e  i s  an 
impre s s i v e  ar gumen t f o r  t h e  U S P S  man ag i n g  t h e  e n t i r e s ys t em , s i n c e  
Ge n e r a t i ons I an d II  u s e  t he U S P S  phys i c a l  d e l i ve r y  s y s t em a s  p r e s en t l y  
c on s t i t u t e d . 
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RELATIONSHI P  WITH PRESENT MAIL 

About 74 percent of t he nat i on 1 s  l e t ter  ma i l  or i g inat e s  in  the 
bus ine s s  sector . Government or i g inates  another 6 percent . The pane l 
e s t imates  that  as  much as  3 0  percent o f  al l government and bus ine s s  
ma i l  may b e  amenab l e  t o  t r ansmi s s i ons a s  e l ec tron i c me s s ages . Much o f  
t h i s  ma i l  i s  pre sent l y  produc ed i n  c omput er  format , e s pec i a l l y  month l y  
ac count s ,  and there fore c ou l d  be  hand l ed i n  a Generat i on I I  s ys t em .  

Approximate l y  4 6  percent  o f  the  pre sent ma i l  i s  rece i ved  by 
ind i v idual s ( Presenta t i on to USPS S upport Pane l , Haro l d  P .  Bel cher , 
September  1 1 , 1 9 7 5 ) . The average househo l d , however , rece ive s on l y  
around ten p ieces  o f  ma i l  per week , o f  wh ich about s ix are f i r s t -c l ass  
p ieces  ( USPS Market Re search D iv i s i on ,  November 1 9 74 ) . The  panel  
ob serves that  th i s  re l at ivel y smal l amount makes i t  qui te improbab l e  
that the  average househo l d  w i l l  ins t a l l a terminal  sol e l y  for the 
rece ipt  of e l ec tron i c  mes sage s and t hus move into Generat i on I I I  
anywhere in  the  near future . I f  a househo l d  terminal become s ava i l ab l e  
for o ther app l icat ions , the marg inal c o s t  o f  add ing an e l ec t ron ic  
mes s age serv i c e  might  be  econom i c a l l y  acceptab l e . The  pane l not e s  that 
th i s  v i ew of ma i l  amenab l e  to  e l ec tron i c  t r ansmi s s ion i s  c ons i s tent 
wi t h  v i ews he l d  by  po s t  o f f i c e s  i n  both Canad a and Br i t a in . The se 
nat i onal pos t and t e l egraph organ i zat i ons s t ate that  the port i on o f  
e l ec tron ic mes sage s generated by  ind i v i dual s i s  l i ke l y  t o  b e  re l at ive l y  
ins i gn i f ic ant . 

CONCLUS IONS 

There fore . the pane l conc l udes  that : 

1 .  Because sever al l arge e l ec tron i c  mes sage d i R t r i but ion systems 
are al ready in succ e s s ful  operat ion , any USPS p l ann ing and 
imp l ementat ion o f  e l ec tron ic me s s age serv ices  may bene f i t  from the 
exper i enc e s  ga ined i n  e s t ab l i s h i ng and operat i ng s uc h  exi s t i ng sys t ems . 

2 .  I t  i s  not  nec e s s ary and may not  be  des i rab l e  for the USPS to  
own and operate a c omp l e t e  mes s age system . Subsystems cou l d  be e i ther 
l eased or  owned , depend ing upon s pec i f i c  anal ys e s  in  e ach c a s e . But 
because of the dynamic  and evo l ut ionary nature of the con f i gurat i on s , 
the ent i re sys tem w i l l  need t o  be managed b y  t he USPS  t o  be  mos t  
e f fec t ive .  

3 .  E l ec tron ic me ss age s y s t ems o f fer the potent i a l  o f  rep l ac ing a s  
much  as  one-th i rd o f  a l l o f  today • s l e t t er  ma i l ,  wh i c h  inc l ud e s  near l y 
one-hal f o f  the f i r s t -c l as s  ma i l . Mos t  o f  the  e l ec t ron i c  me s s age s w i l l  
probabl y be  or i g inated by  bus ine s s  or governmen t en t i t i e s . E l ec t ron i c  
mes s age s o r i g inated by pr ivate i n d i v i d ua l s w i l l  probab l y  make u p  on l y  a 
very sma l l port i on ( l e s s  than 1 0  percent ) o f  the t o t a l . Acc ord i ng l y , 
the requi rement for l oc a l  phys i c a l  d i s t r i but i on o f  ma i l  w i l l  not 
decrease s ign i f i c an t l y  i n  the near term . 
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CHAPTER V 

Impacts 

REGULATORY 

Argument s  can be made aga ins t USPS invo lvemen t i n  any way w i t h  
e l ec tron i c  transmi s s ion o f  in format i on . One argument res t s  o n  the 
d e f i n i t ions of  "ma i l " ,  "corres pondenc e " , and " l et ter" . It  ho l d s  that 
if  the phys i c a l  l e t ter  has  been reduced t o  e l ectron ic  c od ing for 
e l ec t romagnet i c  transmi s s ion ,  t h e  resul t ing serv i c e  may b e  c a l l ed many 
th ings , but not ma i l , and , there fore , the USPS has no c on s t i tut ional or 
congre s s i onal  mandate  to become invo l ved in  e l ec t ron i c  mes sage serv i c e s . 
Th i s  argument was used i n  the 1 840 ' s and a fter Wor l d  War I in wre s t ing 
c ontrol  of e l ec tron i c  c ommun icat ions from the Pos t  O f f i c e  ( Scheel e ,  
1 9 7 0 ) . The oppos i ng argument , advoc at ing USPS i nvol vement in 
e l ec tron i c  me s s age serv ices , i s  based l arge l y  on the  1 9 7 0  Ac t ,  wh ich 
con t a ins  s everal prov i s i ons s uppor t ing the app l icat ion of new 
t echno l o g i e s  to increase the bene f i t s  the nat ion der ive s from the 
operat i on of the ma i l  serv ic e : 

o "The Po s t a l  Serv ice  sha l l • . •  prov ide prompt , r e l i ab l e , 
and e f f ic ient serv i c e s  t o  patron s . • . 11 3 9  u . s . c .  l O l ( a )  

0 " the Postal  Serv ic e  shal l g i ve the h i ghe st  
c ons iderat ion to  the requirement  for the mos t  exped i t i ous 
c o l l ec t i on , t ranspor t at ion , and d e l ivery of important 
l e t ter  ma i l . "  3 9  U . S . C .  l O l ( e )  

o " the Pos tal  Serv ice shal l rece ive , t ransmi t ,  and 
d e l i ver . . .  wr i t ten and pr inted mat ter  • • .  and prov i d e  
such other serv ices  inc i dent a l  thereto as  i t  f ind s 
appropr i a t e  t o  i t s  func t ions and i n  the pub l i c  interes t . "  
3 9  u . s . c .  403 ( a ) 

o " the Pos t a l  Serv i c e  shal l h ave the fo l l owing 
s pec i f i c  powe r s  . . ( 1 )  t o  prov i d e  for the  c o l l ec t ion ,  
hand l i ng , t r an s por t a t i on , d e l i very , forward ing , r e turn ing , 
and ho l d ing o f  ma i l  . . . " 3 9  U . S . C .  404 ( 1 )  
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o 1 1  • •  ( 6 )  t o  prov ide , e s t ab l ish , change , o r  abo l ish 
spec i a l  non-po s t a l  or s imilar servic e s  . • • 1 1  39 U . S . C .  
404 ( 6 ) . The record o f  the l e g i s lat ion reve a l s  that i t  was 
s pec i f ic a l l y  contemp l ated tha t  the USPS wou l d  deve l o p  "new 
serv ices  respons ive to the evo lv ing need s o f  the Un ited 
States . "  H . R .  Rep .  No . 9 1 -1 1 04 ,  9 1 s t  Congr . ,  2d Se a s . 9 
( 1 9 7 0 )  

o "The Po s t a l  Serv ice sha l l  promote modern and e f f ic ient 
operat ions and shou l d  refrain from • engag ing in any 
prac t ice . . • wh ich r e s t r i c t s  the use  o f  new equipment or  
dev ic e s  wh ich may reduc e the cos t or improve the qual ity 
o f  postal  serv ices  • • .  1 1 39 U . S . C .  20 1 0 . See a l so 39 
U . S . C .  l O l ( g ) , 40 1 ( 5 ) , 403 ( b ) ,  404 ( 3 ) . 

0 The USPS sha l l  " • • •  h ave a l l  o ther powers inc ident a l , 
nec e s s ary ,  or  appropriate t o  the c arrying on o f  i t s  
func t ions or the exerc ise  o f  i t s  s pec i f ic power s . "  
3 9  u . s . c .  401 ( 1 0 )  

These c itat ions wou ld s eem t o  support a dual approach t o  the USPS 
authority t o  engage in e l ectron ic me s s age service s :  ( 1 )  that th i s  is  
s imp ly a modern and e f f ic ient way t o  accomp l ish its  miss ion ; or ( 2 )  
that th i s  i s  a "new spec i a l  and s imilar serv i c e "  th at i t  may ins t itute . 
S igni f icant l y , the USPS can p o int t o  i t s  present u s e  o f  mechan i z at ion 
and e l ec t ron ic s  and it s exper iment a l  fac s imile  ma i l  program . There has 
been no outcry from the Congre s s , the pub l ic ,  or the p re s s  again s t  the 
use of such technology t o  improve the ma i l  serv ic e . 

Perhaps a c ourt t e s t  i s  needed to s e t t l e  the i s sue d e f in it ive l y . 
Even i f  such a t e s t  woul d  resu l t  in a dec is ion support ing the USPS in 
the use of e l ec tron i c  mes s age systems , as s ome Pane l members b e l ieve , 
the cour t s  are s t i l l  l ike l y  t o  leave t o  the Congre s s  the d i f f icul t 
is sue s o f  nat ional pol icy and bus ine s s  c ompe t i t ion raised by an 
e l e c t ron ic me s s age service . Stated d i f ferent ly , the c our t s  migh t we l l  
dec ide , pragmat ical l y , that i f  the USPS is  t o  be  l e ft in i t s  present 
c ond i t ion , the mat t e r  i s  up to th e Congre s s , no t the j ud ic iary , 
in l ight o f  the broad powers that appear t o  h ave b een granted in the 
enab l ing ac t of 1 9 7 0 . 

Th is  i s  l ike l y  t o  b e  the case  for e lec tron ic me s s age s erv ices 
where there i s  hard copy output t o  b e  del ivered over the pre sent posta l 
route s , wh ich i s  what would happen in Generat ions I and I I . In 
Generat ion I I I , however , in wh ich the mes s age appear s on l y  in 
e l ec tronic form unt i l  it  reache s  the o f f ice or res idence of the 
rec ip ient , where hard copy may or may no t be produced , it c an be argued 
that there is no "mai l "  in the t rad it ional s ense of the word and that 
the USP S  shou l d  no t b e  invo lved . 

For mos t  countries , e l ec tronic c ommun ic at ions h appens t o  b e  a 
government monopo ly , l ike the pos t a l  serv ice . In the U . S . , by contras t ,  
it i s  a mat ter o f  nat ional po l icy that a l l  e l ec t ronic c ommun icat ions , 
except  tho s e  under mi l i t ary j ur i s d ic t ion , are l e f t  t o  privat e 
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e n t e r p r i s e . Ye t a n y  s y s t em u s i n g  t h e  s o ph i s t i c a t ed Gene r a t ion I I I  
c onc e p t  wou l d  b l ur the h i s t o r i c  d i s t in c t ion b e tween t h e  ma i l  and the 
s e rv i c e  rend e r e d by t h e  c ommun i c a t ion s c ommon c a rr i e r s , l i ke AT&T , RCA , 
and We s t e r n  Un ion , t o  n ame j u s t  t h r e e . Thus , a c on t e n t ious l e g a l  i s s ue 
is l ike l y  to a p p e a r  as to the author i t y  o f  the U S P S  to prov ide 
Gen e r a t ion Ill s e rv i c e s . Wh i l e  t h e  pane l d i s c us s e d  th i s  i s s ue , i t  
r e a c h e d  n o  c onc l u s ion s o r  r e c omme nd a t i o n s r e gard i n g  i t  f o r  t h i s  r e p o r t . 

Notwi th s t and ing , t h e  p ane l urge s t h e  c ongre s s  a t  t h e  e ar l i e s t  
oppor t un i t y , t o  addre s s  a ma t t e r  c on s i d e r e d  imp or t an t : t h e  adop t i on o f  
a p o l i c y  on e l e c t ro n i c  me s s age s e rv i c e s  t h a t  b e s t  s e rve s t h e  n a t ion . 
I t  i s  c l e a r  t h a t  t h i s  1 s  a ma t t e r  o f  n a t iona l p o l i c y , a f fe c t ing an 
e s s en t i a l  s e rv i c e  t h a t  h a s  b ee n  i n  t h e  h and s o f  t h e  f e d e r a l  gove rnment 
s i n c e  i t s found ing . Th e Congre s s , t h e r e f o r e , w i l l  h ave t o  c on s i d e r the 
func t ion of the U S P S , e s pe c i a l l y  i t s  r e c o r d  i n  h and l i n g  t h e  t e chno l ogy 
o f  Gene r a t ion s I and I I , and t h e  s i t u a t ion w i t h  r e g a r d  t o  t h e  pr iva t e  
c ommun i c a t ion s c ar r i e r s . T h e  p ane l r e c o gn i z e s  t h a t  th i s  i s  a d i f f i c u l t  
i s s ue--one t h a t  c e r t a in l y  inc l ud e s c omp l i c a t e d  s o c i a l , e c onom i c , l e g a l  
a n d  po l i t i c a l  que s t i o n s . 

Re l a t e d  t o  t h e s e  are o th e r  s i gn i f i c an t  p o l i c y  i s s u e s  r a i s e d  b y  t h e  
emergen c e  o f  e l e c t ron i c  c ommun i c a t ion s a s  t h e  n a t i on ' s  ma i l . Th e  
i s s u e s wou l d  ar i s e  wh e t h e r  t h e  USPS were t o  imp l emen t t h e  Gene r a t ion 
I I I  s y s t em a l on e  o r , as is mor e  l i ke l y , the U S P S  we r e  to exerc i s e  
c on t ro l  o f  a me s s age s y s t em t h a t  u s e s  e l emen t s  o pe r a t e d  b y  t h e  c ommon 
c ar r i e r s . I n  th e l a t t e r  even t , t h e r e  are conc e r n s  ab o u t  t h e  ind ire c t 
r e gu l a t ion o f  t h e  U S P S  by t h e  F e d e r a l  Commun i c a t i o n s  Commi s s i o n  ( FCC ) . 
C re a t e d  b y  t h e  Commun i c a t ion s Ac t o f  1 9 34 , t h e FCC i s  charge d w i t h  t h e  
i n t e r s t a t e  r e gu l at ion o f  a l l  e l e c t ro n i c  c ommun ic a t i o n s , i n c l ud ing r a t e  
s t ruc t u r e s a n d  r ad i o s p e c t rum a s s i gnmen t s . I t  exerc i s e s  no j ur i s d ic t ion 
over po s t a l  s e rv i c e s . Howeve r ,  it r e gu l a t e s  the c ar r i e r  t ra f f ic t h a t  
t h e  U S P S  u s e s  now i n  Ma i l g r am a n d  Faxgram a n d  th a t  wh i c h  t h e  USPS migh t 
u s e  in e l e c t ron i c  c ommun i c a t ions in the future . A que s t ion r e g ard ing 
th i s  wa s addre s s e d  in a 1 9 7 1 c o n t rove r s y  ove r an exper imen t a l  f ac s im i l e  
ma i l  s e rv ic e and was , i n  e f fe c t , " f ine s s e d "  b y  a n  agreemen t t o  amend 
t h e  t ar i f f  t o  p rov i d e  a s pe c i f i c exemp t ion f o r  t h e  new USPS operat ion . 
O t h e r  unc e r t a in t i e s , s uch a s  t h e  aut h o r i t y  o f  t h e  Po s t a l  R a t e  
Comm i s s ion t o  ac t i n  mat t e r s  c onc e rn i n g  e l e c t r on i c  me s s age s , are b ound 
to appear wh en the d i s t inc t ion b e tween po s t a l  and c ommon c ar r i e r  
s e rv i c e s  grows mo r e  a n d  mo r e  f u z z y . 

I f  t h e  U S P S  emb a r k s  u pon t h e  e l e c t ro n i c  me s s age s e rv i c e , t h e  mo s t  
prob ab l e  s c enar io wou l d  c a l l f o r  po l i c y  an d r e gu l a t o r y  i s sue s t o  
b e  c on s i d e r e d  o n  a n  ad h o c  b a s i s  a s  t h e y  a r i s e . I s s u e s  c on c e r n i n g  the 
Gen e r a t i on I I I  n o  doub t w i l l  b e  b a s e d  on the progre s s  the USPS make s in 
en t e r ing Gene r a t ions I and I I . I f  t h e  U S P S  h a s  b e en s u c c e s s fu l  in 
t h e s e  h yb r i d  s y s t ems , the Congr e s s , b u s i ne s s  and t h e  pub l i c may be mo re 
c on f i d e n t  of USPS invo lvement i n  Gene r a t ion I I I . Ano t h e r  s c enar i o  i s  
t h a t  t h e  Congr e s s , r e c o gn i z i n g  t h e  c on f l i c t  b e twe e n  t h e  p o l i c ie s  
emb od i e d  i n  the Commun i c a t ions Ac t o f  1 9 34 and t h e  1 9 7 0  Po s t a l  
Re o r g an i z a t ion Ac t ,  w i l l enac t c l ar i f y i n g  l e g i s l at ion . I n  t h i s  
c onnec t ion , i t  wo u l d  b e  u s e fu l  i f  j o in t  h e a r in g s  o f  t h e  a p p r o p r i a t e  
Congre s s ion a l  c omm i t t e e s  we r e  h e l d  t o  e x amine a n d  h e l p  t o  re s o l v e  t h e  
inev i t a b l e  p r ob l ems . 
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3 9  

SYSTEM SECURITY 

E l e c t ron ic mes s age sys tems need t o  be  g iven protect ion from 
out s id e  detrimen t a l  in f l uence s .  Secur i t y  in th i s  sen s e  inc l ud e s  al l 
measures t aken t o  as sure the operat ion and s a fe ty o f  the overal l  sys tem 
that prov ide s  the serv ic e . Dangers o r  threat s t o  the sys t em inc l ude 
normal equ ipment f a i l ure , natural d is asters and acc ident s ,  and attempt s  
to s abotage or  penetrate t h e  sys t em .  Comp l e t e  secur ity i s  never 
techn ic a l l y  atta inab l e  and certainly never economic al ly feas ib l e . 
Ava i l ab l e  resource s  wil l have t o  b e  app l ied t o  protec t aga in s t  the 
threats  that are perce ived as mos t  d angerous . Sys tem s ecur ity prov ide s  
a number o f  bene f it s . Secur i t y  i s  nece s s ary for a re l iab l e  system and 
repre sent s protect ion for the system ' s resources  and reputat ion and i t s  
pub l ic acceptanc e . Secur i t y  i s  a l s o  a prerequ i s i t e  for pr ivacy . 

PRIVACY 

A key e l ement to pub l ic acceptance and con f idenc e in the u s e  o f  
e l ec tronic mes s age serv ic e s  is  the pub l ic percept ion o f  t h e  pr ivacy 
af forded b y  the sys tem .  Pr ivacy may b e  de f ined a s  the r igh t o f  the 
ind iv idual or organ izat ion to c ontro l what i s  done w i th in format ion 
that is col l ec t ed about the ind iv idua l or organ izat ion . A mes s age sent 
e lec t ron ic a l l y  i s  subj ec t  t o  c asual inspe c t ion by c ommunicat ions and 
pos t  o f f i c e  operat ing personne l in the per formance o f  the ir dut ies . 
The vo l ume o f  mes s ages and the fac t that mes s ages mus t  b e  h and led 
rap id l y  mit igate th i s  type of pr ivacy violat ion , but the pos s ib i l i t y  is 
always present , as indeed i t  i s  w i th c onvent ional ma i l . A knowl edgeab l e  
ind iv idual with acce s s  t o  the system c ou l d  probab l y  gain acce s s  t o  any 
spec i f ic mes s age i f  i t s  existence were known or suspec ted . Real iz ing 
t h i s , the originator o f  e l e c t ron ic me s s age s who i s  unw i l l ing t o  r i s k  
e i ther c asual or intent ional intercept ion o f  h i s  mes s age would b e  we l l  
advised t o  ut i l i z e  another serv ice . Users o f  V-ma i l  dur ing Wor l d  War I I  
faced th is  s ame prob l em .  I t  i s  exper ienced t oday b y  users o f  t e l egrams , 
cab l egrams , Ma i l gram& , t e l e x  and other e l ec tron i c  serv ic e s . Or i g inators 
o f  a mes s age that requ ires c on f ident ial ity as we l l  as  s peed h ave t o  
trade o f f  o n e  c ons iderat ion o r  use a secur ity c ode . I t wou l d  probab ly 
be proh ib it ive l y  expens ive and operat iona l l y  comp l icated to des ign a 
c omplete l y  pr iva t e  sys t em with s a feguard s agains t casual or  intent ional 
intercept ion . 

There i s , there fore , an apparent need for l eg is l a t ion t o  proh ib it 
the unauthor ized use of in format ion ob t a ined b y  any type o f  
intercept ion ( for examp l e , see 4 7  U . S . C .  605 , o r  1 968 Omn ibus Cr ime 
Ac t ,  PL 93-5 1 ) . The " B ig Brother " as pec t o f  e l e c t ron i c  me s s age services  
wou ld need to rece ive at tent ion i f  the pub l ic c omes t o  perce ive that 
f inanc ial  trans ac t ions and persona l mes s ages  cou l d  b e  used b y  the 
government to , for ins t ance , detect  t ax evas ion . If the pub l ic 
suspec t s  that such me s s ag e  data are be ing intercepted , pub l ic 
acceptance and conf idence are l ikely t o  wither and d eve lopment o f  an 
e lec t ron ic ma i l  system cou l d  b e  s l owed cons iderab ly . Thus , the is sue o f  
pr ivac y need s to b e  c are fu l l y  c ons idered by pol icymakers , and c ould b e  
dea l t  w i t h  dur ing exper iment a l  f ie l d  tr ial s . 
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ECONOMIC 

An e l e c t ronic me s s age s y s t em wi l l  not  be e s t ab l i shed un l e s s  
i t  c an be  oper a t e d  economic a l ly . Be s id e s  co s t , the  reasons for us ing 
such a s y s t em inc l ude s peed and conven ience . Other  mean s  for r ap id 
commun icat ion s now ex i s t , s o  i t  i s  not  surpr i s ing t h a t  a USPS survey 
shows that  only a sma l l  port ion o f  f ir s t -c l a s s  l e t t e r  ma i l  i s , 
accord ing t o  the rec i p ient s ,  t ime s ens i t ive . Th i s  survey ind ic ated 
that  about 1 0  percent of  the ma i l  d e l ivered on any g iven d ay was 
ac t ua l l y  required that  day . On ly 1 percent of th e  l e t t e r s  arr ived late  
and c aused some inconvenienc e ,  and h a l f o f  the se  were ma iled  l at e  
( Repor t b y  U S P S  Marke t Re search D iv i s ion , "The Househo ld Ma i l s tream :  
1 9 74 and 1 9 7 2  Compared , "  November 1 9 74 ) . Cos t , there fore , s e ems t o  b e  
t h e  force d r iv ing a n  or iginator t o  se lec t a n  e l e c t ron ic  me s s age serv ice  
over convent iona l mai l . Conven ienc e may a l so be a cons iderat ion o f  
some magn i t ude , but , i n  general , i s  not the fac to r  t h a t  d r ive s the 
s e l e c t ion . 

The c o s t  o f  a me s s age s ent  e lec t ron ic a l ly i s  d i f f i c u l t  t o  pred ic t , 
s ince i t  i s  a func t ion o f  the  s pec i f ic sys t em used . Cos t s  o f  
c ommun icat ions and in format ion proces s ing equipmen t  c ont inue t o  
decrease . Severa l communicat ions f irms now adver t i s e  " e l e c t ron ic ma i l "  
and c l a im cos t s  compe t i t ive with the present  ma i l  s e rv ice . I f  USPS 
cos t s  inc rease  further , the s e  commerc i a l  f irms shou l d  f ind it even 
eas ier to compe te . 

Once a s ign i f icant port ion o f  the f ir s t -c l as s  l e t ter ma i l  i s  
rep l aced  by  a n  e le c t ron ic me s s age serv ice , t h e  USPS migh t f ind i t  
po s s ib le to  e f fe c t  economie s i n  the de l ivery o f  t h e  res t o f  the 
convent ion a l  ma i l . As suming tha t  t ime-sens i t ive mat er i a l  wou l d  be  sent 
e lec t ron ic a l ly , the USPS would h ave more f l exib i l it y  w i th re s pe c t  t o  
t h e  frequenc y o f  d e l iveries  o f  other c l a s s e s  o f  ma i l  to  bus ine s s e s  and 
res idences . 

USPS ORGANIZATION 

The intern a l  organ izat ion o f  the USPS cou l d  conce ivab l y  be 
a f fected  by USPS entry into the e l ec t ron ic me s s age s erv ice f ie l d . 
However ,  the pane l d id no t pre sume t o  recommend s pec i f ic organ iz a t ional  
s t ructure s , real iz ing that  the se are  func t ions of  many f ac tors o ther 
t h an tho s e  examined in  the cour s e  of t h i s  s t udy . A look a t  the prob lem 
ind icate s that approach e s  found e ffec t ive in indus try and in the 
mi l i t ary in s im i l ar s i tuat ion s wou l d  inc lude the  e s t ab l ishment of a 
proj e c t  manager o f f ic e  with in the USPS Headquarters . 

COOPERATION WITH INDUSTRY 

Ma i l gram i s  an examp le o f  cooperat ion be tween t u e  U b i' S  and 
a commerc i a l  commun icat ions ent e rpr i s e . Th e pane l recogn i z e s  that 
add i t ional areas o f  cooperat ion are appropr iate and s ugge s t s  that the 
Generat ion II mode l o f fe r s  many opportun i t ie s  for cooperat ion . For 
ins t ance , as  an exper iment a l  f ie l d  t r ial , the USPS  cou l d  d emons trate  
t h e  de l ivery o f  a ut i l i t y  company ' s  b i l l s  in compute r-generated  format , 
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e i ther by d irec t i nput t o  a Generat ion II  sys tem or b y  phys i c a l  
de l ivery o f  a t ape or some o ther forma t c ont a in ing  the in format i on . 
Th i s  wou ld be a " s tart smal l ' ' approach , prov id ing val uab l e  exper ienc e 
at r e l at ive l y  sma l l c o s t . Some o f  the pane l member s ob serve that USPS 
in i t i at ives in th i s  area w i l l probab l y  rece i ve sympathet ic  a t t ent i on 
from bus ine s s e s . 

De f in i t i ve economic  anal yses wi l l  be  requi red when s pec i f i c  
ne twork c on f i gurat ions a r e  be ing c ons idered . Pre l iminary general 
ana l ys i s  ind i cates  that transmi s s i on c os t s  a l one w i l l  be smal l 
( Presentat i on t o  USPS Support Pane l , Jacque s Har l ow , March 4 ,  1 9 7 6 ) . 
An expanded c o s t  anal ys i s , t o  e s t imate the total  c o s t  per mes s age , i s  
more d i f f icul t ,  but the pane l c ons idered reasonab l e  the e s t imate 
o f  t en cent s per page made b y  the Canada Post O f f f i c e  ( Canada Pos t  
presentat ion t o  USPS Support Pane l , Terence S imms , December 4 ,  1 9 7 5 ) . 
Many bus ine s s e s  that are adver se l y  a f fec ted b y  the r i s ing c o s t  for 
pos t a l  service s , may we l come a serv i c e  wh i c h  d e l iver s me s s age s at  th i s  
pr ice . At trac t i ve bonuse s  o f  an e l ec tron i c  mes s age system inc l ude 
feat ure s suc h  a s  s pe ed , re l i ab i l i t y , e a s e  of mul t i p l e  d i s t r ibut i on , 
ease o f  mes s age ret r i eval , and ease  o f  record keep ing . 

CONCLUS ION 

The pane l c onc l udes that i s sue s  of regulat i on and l eg i s l at i on 
ar i s ing from the USPS ' s  imp l ement at ion o f  e l ec t ron i c  mes s ag e  serv i ce s  
o f  the Generat i on I o r  Generat ion II  t ype c an probab l y  be deal t w i th 
under exi s t i ng proc e s s e s . Maj or d i f f icul t ie s  are not expec t ed . 
However ,  any USPS imp l ementat i on o f  Generat i on I I I  serv ic e s  w i l l 
undoub t ed l y  ra i s e  d i f f icul t and c ompl ex nat i ona l po l i c y  i s s ue s  
c oncern ing c ompe t i t i on and regu l at ion . Secur i t y  and p r i vac y 
imp l i c at ions are i nherent in al l three generat i ons and need t o  be 
c are fu l l y  c ons i dered . 
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CHAPTER V I  

I nternational Aspects 

Some member s o f  the panel who were abroad on o ther bus i ne s s  i n  the 
per i od of th i s  s tudy extended the i r  v i s i t s  in order to c ont ac t po s t al 
or t e l ecommun i c a t ions o ff i c ial s i n  Bel g i um ,  J apan , the  Un i ted K i ngdom , 
and Wes t  Germany ,  and from the Organ i zat ion for Econom i c  Cooperat i on 
and Deve l opment ( OECD ) i n  Par i s . Moreover , some pane l mee t ings were 
a t t ended by  o f f i c i a l s from the pos t  o f f i c e s  of Canad a and Br i t a in . 
Add i t i onal mater i al was gathered by the panel i s t s  and s ta f f  o f  t h i s  
s tudy .  

CANADA 

The Canad a  P o s t a l  Ac t , e s sent i a l l y  unchanged s ince 1 800 , 
con s t r a ins  the Canad a Po s t  ( CP ) ,  in  c ons ider ing e l ec t ron i c  ma i l , t o  a 
sys t em that produces  hard c opy for d e l i very b y  l e t ter c arr i er . Th i s  
re sul t s  i n  a propo sed sys t em tha t  has  feature s s imi l ar t o  tho s e  o f  the 
Generat ion I and the Generat i on I I  concept s .  The CP has d e s i gned a 
nat ionwide  sys tem cons i s t ing o f  26 c oncentrat i on and swi t ch ing center s , 
at  a prel iminary cost  e s t imate o f  $ 7 5  mi l l i on . Some panel members 
doub t  that the  s y s t em c an be ins t a l l ed for that  amoun t . The Canada Pos t  
had p l anned a P i l ot E l ec tron i c  Ma i l  Sys tem , c ons i s t ing o f  swi tch ing 
centers  a t  O t t awa , Toronto , and Montreal , but th i s  exper imen t a l  system 
has been d e l ayed becaus e o f  fund ing l im i t at i ons ( Canada Pos t  
present at ion t o  USPS Support  Pane l , Terence S imms , December 4 ,  1 9 7 5  and 
March 1 1 , 1 9 76 ) . The proposed s ys tem i s  expe c t ed t o  t ake at l ea s t  t en 
years  t o  imp l ement .  I t  i s  e s t imated that  two-th i r d s  o f  the present 
ma i l  vo l ume w i l l  cont inue t o  be hand l ed by  c onvent i onal phys i c al 
d i s t r ibut ion and that  a ful l y e l ec t ron i c  system ( s imi l ar t o  Generat i on 
I I I ) w i l l  not be needed unt i l  a fter  1990  ( H i tech Canada Ltd . report , 
Apr i l  1 9 7 5 ) . In c onnec t ion with  the  propo sed s ystem , the  CP Marke t ing 
Department c omm i s s i oned a s urvey of potent i a l  h i gh-vol ume users of an 
e l ec t ron i c  ma i l  system .  The respondent s perce ived s everal  d i f f i c u l t i e s  
as soc i ated w i th t h e  concept o f  e l ec tron i c  ma i l , inc l ud ing the absence 
of corporate  l ogo s and graph i c s , the inab i l i t y  to enc l o s e  inser t s  and 
re turn-addres s ed enve l ope s , and the secur i t y  a s pec t s , part icul ar l y  when 
f inanc i a l  t r ansac t ion s are invo lved ( Survey by Paul R .  Crocker & 
As soc i at e s , I nc . , Oc tober 1 9 7 5 ) . 
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UNITED KINGDOM 

The Br i t i sh Po s t  O f f ic e  ( BPO ) operates  both pos t a l  and 
t e l ecommun icat i ons serv ices . The BPO p l ans  t o  use the 
t e l ecommun icat i on s fac i l i t i e s  to t r ansm i t  ma i l  e l ec t ron i c a l l y . Th i s  
correspond s rough l y  t o  the Generat ion I c oncept . The BPO has made 
prel iminary s t ud ie s  o f  advanced c oncept s ( BPO pre sent at ion to USPS 
Support P ane l , Frank Lawson , Dec ember 5 ,  1 97 6 ) . It has an operat ing 
Pos t fax system wh ich prov ides fac s im i l e  serv i c e  at the rate of 6 
minut e s  per page , between 24 se l ec ted l ocat ions . A rec i p i ent may p ic k  
u p  h i s  fac s im i l e-transmi t ted document at t h e  Po s t  O f f i c e  or i t  wi l l  be 
del i vered for an extra charge . Among the pos s ib l e  reasons g iven b y  the 
BPO for the d i sappo int ing l y  l ow usage o f  Pos t fax i s  that the system was 
introduced w i th l i t t l e  pub l i c i ty . Another reason i s  the re l at ive l y 
good serv i c e  prov ided b y  the regul ar ma i l .  A l e t t e r  ma i l ed pr ior t o  
6 : 00 p . m .  i s  prac t ical l y  as sured o f  next-day d e l i very t o  any part o f  
the Un i t ed Kingdom . 

The BPO point s w i t h  pride t o  i t s  G iro operat i on , a pos tal  banking 
serv i ce . G i ro o f fe r s  a c onven i ent , wid e l y  ava i l ab l e  method of 
trans ferr ing fund s and could eas i l y  l e ad the BPO into  EFT systems 
( Le t t e r  from Guy Fougere t o  pane l execut ive secret ary , Oc t ober 2 2 , 
1 9 7 5 ) . In add i t ion ,  the BPO i s  now c onduc t ing a f i e l d  t e s t  o f  a 
V i ewda t a  system .  V i ewdata cons i s t s  o f  a v i s ion rece ive r ( e i ther a 
spec i al V iewdata un i t  or unmod i f i ed dome s t i c  TV rec e i ver w i th a 
V i ewda t a  adapter ) wh i c h  connec t s  t o  a �at a center b y  use o f  t h e  present 
t e l ephone l ine s . The rece iver ac t s  a s  a c omputer terminal , prov id ing 
interac t ive serv i c e s  t o  the user ( BPO report , 1 1Ev idence to the 
Government Enquiry into the Future of Broadcas t ing , ' ' December 1 9 74 ) . 
The progres s  o f  the f i e l d  t e s t s  wi l l  be o f  intere s t  t o  those invo l ved 
in t he deve l opment of home terminal s .  

BELGIUM 

One o f f ic ial  o f  the Be l g ium Pos t  O f f i c e  s t ated that approx imate l y  
8 0  percent o f  t h e  nat i on ' s pos t a l  t rans ac t ions invo lve pos t a l  sav ings 
account s .  The research and deve l opment ac t iv i t i e s  o f  the Be l g i um Pos t  
O f f ice  are he l d  t o  be  under fund ed , and the Po s t  O f f i c e  re l ie s  heav i l y  
upon support from c ommerc i a l  organ i zat ions . Th i s  pol i c y  apparent l y  has 
been suc c e s s ful , s ince Be l g i um is  general l y  c ons idered in  the  fore front 
of i nnovat ive postal  automat ion ( Presentat i on to the USPS Support Pane l , 
John S .  Reed , September 1 1 , 1 9 7 5 ) . 

WEST GERMANY 

In the Feder a l  Repub l i c  o f  Germany , several  e l ec t ron i c  me s s age 
sys tem s t ud i e s  have been c ond uc ted b y  the Bundespos t and b y  c ommerc i a l  
organ i zat ions . The c onc l us ions reached by Bundespo s t  are s i gn i f ic ant l y  
l e s s  opt imi s t i c  than those o f  t h e  c ommerc i a l  organ i zat ions . L i ke the i r  
c ounterpar t s  i n  the Un i ted Kingdom ,  Bundespo s t  p l anner s con s ider that 
the deve l opment o f  an e l ec tron ic  me s s age serv ic e  i s  h and i c apped b y  the 
next-day del ivery of convent i ona l dome s t i c  ma i l . I t  i s  e s t imated that 

Copyr igh t  © Nat iona l  Academy o f  Sc iences.  A l l  r igh ts  reserved.

E lec t ron ic  Message Systems for  the  U.S.  Posta l  Serv ice :   A  Repor t
h t tp : / /www.nap.edu/ca ta log .php?record_ id=19976

http://www.nap.edu/catalog.php?record_id=19976


44 

about 22 percen t o f  today ' s  l e t t e r  ma i l  cou l d  be t r ansm i t t e d  v i a  an 
e l ec t ron ic me s s age sys tem in We s t  Germany . 

Th e Bunde spo s t h a s  conce ive d o f  a serv i c e  invo lv ing both  fac s imi le 
and a l phanume r i c  t r ansmi s s ion , w i th fac s im i l e  be ing the  more expens ive . 
E i ther  sys t em i s  though t o f  a s  Generat ion I .  Al though curre n t  ma i l  
service  is  good , c o s t s  are r i s ing and v o l ume i s  d ropp ing . Wh at ' s  more , 
t e legram t ra f f ic  i s  decreas ing s tead i ly . The Bundespo s t  a l s o  operates  
a Giro b anking sys t em ,  w i th bus ine s s  growing at  16  percent  per year 
{ Le t t e r  from Guy Fouger e  t o  pane l execut ive s e c re t ary , November 2 0 , 
1 9 7 5 ) . 

Ear l y  in  1 9 7 6 , a repo r t  by the  Feder a l  Minis t ry o f  Pos t s  and 
Te l ecommun icat ions ( "E l e c t ron ic Ma i l , Bonn , 1 9 7 6 ) d e s c r ibed  e le c t ron ic 
ma i l  s y s t ems w i th concep t s  found in both Generat ions II and I I I . It  
conc luded that  e l ectron ic ma i l  c an be  real ize d  by mean s o f  the 
technology ava i l ab l e  tod ay , but that  t e rminal s need to b e  d ev e loped 
fur ther . Th e report no t e d  t h a t  e lec t ron ic ma i l  wi l l  be  used  b y  pr ivate  
househ o l d e r s  only i f  i t  o f fers  l ower charge s or  more c onven ience . 
Speed i s  no t a maj o r  d e t e rmin an t s ince 9 5  percen t o f  a l l  l e t t e r s  are 
now de l ivered the fo l lowing day . 

One We s t  German commerc ia l  concept  was d e sc r ibed by  S t andard 
E lektrik  Lorenz AG in 1 9 7 5  ( "Text and Document  Commun icat ion , S tut t gart , 
June , 1 9 7 5 ) . Th i s  concept env 1 s 1ons a comb inat ion o f  c onvent ional 
l e t t e r  po s t , e le c t ronic l e t t e r  pos t , and an integrated  commun icat ions 
serv ice . The e le c t ronic l e t t e r  post is func t iona l ly s im i l ar to 
Generat ion II service , and the integra t e d  commun icat ions sys t em is 
func t iona l l y  s imi l ar to Generat ion I I I . Comp l e t e  e l e c t ronic d e l ivery 
is propo sed  for bus ine s s  organ i zat ions only . Pr iva t e  users , the 
company c l a imed , w i l l  c on t inue to rece ive ma i l  b y  c arrier  d e l ivery . 

ORGANIZATION FOR ECONOMIC COOPERATION AND DEVELOPMENT ( OECD ) 

O f f i c i a l s  o f  the OECD are working on conc eptual  mode l s  o f  
in format ion f low with in a commun i t y . They  no t e  t h a t  even i n  the 
coun t r ie s  where po s t al  and t e le communicat ions s e rv ic e s  are c omb ined 
admin i s trat ive ly , l i t t l e  interac t ion t ake s p l ac e  at the operat ional 
and p l ann ing leve l s . Maj o r  d e terren t s  t o  progre s s  t oward s .  an 
in ternat iona l e l e c t ronic  me s s age  serv ic e  are seen t o  inc lud e  agreement s  
for such e l emen t s  a s  c ommun icat ions protoco l s , addre s s  format s ,  
swi t ch ing dev ice s , and proc edure s for input -output  s to r age . Al though 
the ongo ing work at  OECD may n o t  h ave immediate  o r  d irec t b e ar ing on 
e l e c t ron ic me s s age s e rv i c e , i t  w i l l probab l y  be  re levan t  in  the  future 
( Le t ter  from Guy Fougere t o  pane l execut ive s e c r e t ary , December 1 6 , 
1 9 7 5 ) . 

JAPAN 

Japan i s  repor ted t o  be  introduc ing an e l ec t ron i c  me s s age sys t em 
that  i s  s imi l ar to Generat ion I and cons i s t s  o f  low co s t , read i l y  ava i l ­
ab l e  facs imi le  equipmen t . Ut i l i z ing t h e  e x i s t ing t e l ephone d is t r ibut ion 
s y s t em ,  the  serv ice w i l l  at f irs t be ut i l ized  by the Japane s e  
government . I f  succes s fu l , the s erv ice w i l l  be expanded t o  bus ine s s  
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and the pub l ic ( Pre sen t a t ion to  U S P S  Suppo r t  Pane l , H .  M .  Wat son , 
September  1 1 ,  1 9 7 5 ) . In add i t ion , Japan i s  inter e s t e d  in e s t ab l ish ing 
a serv ice  s im i l ar to  Ma i lgram and h a s  sen t s everal  managers  and 
eng ineers to  the U . S .  to s tudy the operat ion ( Conver sat ion be tween 
pane l execut ive secre t ar y  and Mr . Tadao Tateno , Fir s t  Secre t ary , 
Emb a s s y  o f  Japan , May 1 3 , 1 9 7 6 ) . 

TRANSMISS ION AND ME S SAGE SYSTEMS 

In June 1 9 7 6 , the  cont inent al U . S .  h ad approxima t e ly 7 , 000 
t e l ephone c ircu i t s  in overseas  operat ion , inc lud ing about 1 , 300 
c ircu i t s  to Hawa i i  and Pue r t o  Rico . Rough ly 40 percent o f  the se  were 
by c ab le , 5 3  percent by s a te l l ite , and 7 percent by o ther fac i l i t ie s . 
Cab l e  c ircu i t s prov ide ch anne l b andwid th s from 200  t o  2 7 00 cyc les , 
wh i l e  s a te l l i t e  c ircu i t s  cover the range o f  300 t o  3400 cyc le s . The 
INTELSAT sys tem , o f  wh i c h  the U . S .  i s  a memb e r , serve s 80 coun t r i e s  and 
terr itor ies  v ia s ome 8 , 000 two-way t e l ephone c ircuit s , over 500 paths . 

In add i t ion to  convent iona l  t e lephone c ircu i t s  c arrying d ig i t a l  
data  a t  s peeds  o f  u p  t o  9 . 6  kbps , INTELSAT can furn ish 50  kbps , o r  1 . 5  
mbps d ig i t a l  dat a c ircu i t s . Te s t s  h ave shown that  d ig i t a l  rates  up t o  
60 mbps c an be  t ransmit ted  over e ach o f  t h e  repeat e r s  o f  t h e  present l y  
used Int e l s a t  IV  ( 1 2 repeaters ) or Inte l s at IV-A ( 20 repeaters ) ser ies 
o f  s a te l l ites . F ie ld t r ial s are b e ing o rgan ized for TDMA ( t ime d iv i s ion 
mu l t ip l e  acce s s ) tran smi s s ions among a numbe r  o f  c oun t r i e s  in the 
At l an t ic reg ion , and this equipment w i l l  work at 60  mb ps . P l ans are 
be ing d i scussed  t o  in i t i a t e  the Inte l sat  V s e r i e s  of sat e l l ites , each 
of wh ich wi l l  have 1 2 , 500 two-way t e lephone c ircui t s  and 
w i l l  incorporate frequency re-use  by me an s o f  mu l t i p l e  beams , dual 
po l ar izat ion , and operat ion in the 1 1 / 14 GHz b and . S t i l l  h igher 
c apac i t y  sate l l i t e s  ar e under  cons iderat ion , inc lud ing operat ion with 
d ig it a l  b it rates  of 1 20 mbps . 

Dur ing the second h a l f o f  1 9 76 , the l a t e s t  t rans a t l an t ic c ab l e  
( TAT-6 ) ,  with 4 , 000 t e leph one c ircui t s , wa s pu t int o  serv ic e . In 
add i t ion , a c ab le w i th about four t imes more c apac ity  i s  be ing worked 
on ( Le t t e r  from S idney Me t zge r to pane l execut ive secre t ary , June 8 ,  
1 9 7 6 ) . Based on wha t  i s  known o f  EMS and i t s  internat ional 
transmi s s ion needs , i t  appe ar s that  the s e  c an re ad i l y  be accommodated 
by the present  and future t ransocean ic sys t ems . 

Wor ld fax i s  a h igh-speed  fac s imi l e  sys tem , c apab l e  o f  t ran smi t t ing 
a page in l e s s  than a minu t e , p l anned t o  operate b e tween New York , 
London , Brus s e l s , and Tokyo . The New York Wor l d  Trade Center  has  
s e l e c ted a commerc ial  commun icat ions company a s  the operator of  the 
s y s t em ,  b u t  is encounter ing some d e l ay in  negot iat ion s for operat ions 
a t  the locat ions overseas . In i t ial  operat ion i s  expec ted b y  the Fa l l  
o f  1 9 7 6 . Marke t surveys  sugge s t  t h a t  the serv ice , cos t ing about $ 5 . 00 
per page , w i l l be  a succ e s s .  Fac s imi l e  was s e l ec ted t o  prec l ude 
forma t ing d i f f icul t ie s  and t o  a l low the  cont inue d use  of  curren t forms 
( Presentat ion t o  USPS Suppor t  Pane l ,  Joseph M i l ano , March 1 1 ,  1 9 7 6 ) . 

Several  commun icat ion s compan ie s pre sen t l y  o f fe r  in ternat ional  
serv ice . A recent deve l opment i s  the adopt ion of  a s t andard 
protoco l for inter fac ing ho s t  comput e r s  and d a t a  t e rm ina l s  with  any 
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pac ket-sw i tched network . Th i s  protoco l , a l ready adopted b y c arr i e r s  i n  
t h e  U . S . , Canad a , France , and t h e  Un i t ed Kingdom , i s  expec t e d  t o  be  
approved by  the  Internat i onal Tel egraph and Tel ephone Consu l t at i ve 
Comm i t tee ( CCITT ) i n  Oc t ober 1 9 7 6 . Th i s  prot oco l , prov i d ing v i r t ua l  
c i rc u i t  channe l s  be tween subscr iber s , prom i se s  i nc reased ava i l ab i l i ty 
and f l ex ib i l i t y  for both dome s t i c and int ernat i on a l  t ra f f i c  ( Hovey ,  
Data  Commun icat ions , May/June 1 9 76 ) . 

CONCLUS IONS 

The pane l conc l udes  t h a t : 

1 .  Several  o ther count r ie s , i nc l ud i ng Canada , t he Un i ted K ingdom , 
We s t  Germany ,  and Japan , are proceed i ng i n  vary ing degre e s  a l ong l ines 
general l y cons i s tent w i th t he c onc l us i on o f  t h i s  pane l that  present 
ma i l  proces s ing can be  s i gn i fi c ant l y  s uppl emented or  rep l aced  by 
e l ec tron i c  mes sage serv ices . 

2 .  Present and p l anned i n t erna t i onal  t e l ecommun i c a t i ons systems 
are capab l e  o f  accommoda t ing a l l foreseen requi rement s  for e l ec tron i c  
me s s age t r ansmi s s i on .  
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Glossary 

The fo l lowing d e f in i t ions were used by the pane l during the 
del iberat ions wh ich led t o  th i s  repor t . The Roman numeral  in 
paranthe ses  re fers to the s ource l i s ted on p age 50 . 

HARD COPY 

A t angib l e , pr inted c opy o f  a mes s age , s uch a s  that obtained from 
a t e l e t ypewr iter . ( I ) 

MESSAGE 

A commun icat ion in wr it ing , in s peech , or by s igna l s .  ( I I )  

An ordered s e l e c t ion o f  an agreed s e t  o f  symbo l s  for th e purpose 
o f  communicat ing informat ion . ( I I I )  

An arb itrary amount o f  informat ion whose b e g inn ing and end are 
d e f ined or imp l ied . ( IV )  

MESSAGE DELIVERY SYSTEM 

A sys tem wh ich ac cept s me s s age s from an o r i g inator and d e l ivers 
the s e  me s s age s t o  the rec ip ien t or  rec ip ient s .  ( V )  

ELECTRONIC MESSAGE D ISTRIBUTION SYSTEM 

A sys tem wh ich d is t r ibutes mes s age s from an o r i g inator to one o r  
more rec ipient J , ut i l iz ing transmi s s ion o f  e l e c t r ic a l  s igna l s  in l ieu 
of phys ical t ranspor tat ion of a record ing med ium ,  in one or more 
segment s of the system .  ( V )  

LOCAL ELECTRONIC MESSAGE D ISTRIBUTION SYSTEM 

A me s s age sys tem in wh ich the originator and the rec ip ien t o f  a 
me s s age are phys ic a l l y  s ituated with in an analyt ica l l y-pos i t ioned 
c ir c l e  of 1 50-mi l e  d iame t e r . ( V )  
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SYSTEM 

An integrated who l e  even though composed o f  d iverse , interac t ing , 
spec i a l ized s t ruc ture s and sub j unc t ions . Note s : ( 1 )  Any sys t em has 
a number of ob j ec t ives and the we igh t s  p l aced on them may d i f fer  wide ly  
from s ys t em t o  s y s t em .  ( 2 ) A system per forms a func t ion no t pos s ib l e  
with any o f  the ind ividual part s . Complexity  o f  t h e  c omb inat ion i s  
imp l ied . ( IV ) 

SYSTEMS ENGINEERING 

( 1 )  A method o f  eng ineer ing analysis  whereby a l l  the e lement s  in a 
sys t em ,  inc lud ing the proce s s  i t se l f , are cons idered . ( I I I ) 

( 2 )  "When we mean t o  build  
We f ir s t  s urvey the  plot , then draw the  mode l ; And when we 
s e e  the  f igure o f  the house , 
Then mus t  we rate the cos t o f  the erec t ion . " 

' 
Shake speare , "King Henry IV" , Part 2 ,  Ac t 1 ,  Scene 3 ,  
Line 4 .  

( 3 )  • . .  An integrated approach to  the synthe s is o f  ent ire systems 
des igned to per form var ious tasks in , wh a t  i s  expe c t ed to be , the mos t  
e f f i c ient pos s ib l e  manner • 

. . .  An approach wh ich v iews an ent ire sys tem o f  c omponent s  as  an 
ent i t y  rather than s imp l y  as  an assemb l y  o f  ind iv idual part s ; i . e . , a 
sys tem in wh ich each component i s  des igned t o  f i t  properly  w i th the 
other component s  rathe r than to func t ion b y  i t s e l f .  ( VI )  
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Working Papers 

As par t o f  the  pane l d e l iberat ions , 
working papers per t a in ing t o  var ious 
e lec tron i c  me s s age serv ices . The papers  
o f  se lec ted working papers wh ich addre s s  
sub j e c t  mat t e r  deal t w i t h  in t h e  repor t . 
l imited quant i t y , from the Commit tee on 
Re search Counc i l . 

ind iv idua l s  produced several 
aspec t s  and imp l icat ions o f  
l is ted below cons t itute  a set  
i n  greater detail  s ome of  the  

Re ference 

PSP- l l  

PSP- 1 4  

PSP- 1 7 

PSP- 1 9 

PSP-29 
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