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Foreword

T his bu lletin  on the e f fe c t  o f autom ation  on em p loym en t o f 
o ff ic e w o rk e r  s is  d es ign ed  p r im a r ily  fo r  use in v o ca tion a l gu idance 
o f young peop le  con s id er in g  the ch o ice  o f  a f ie ld  o f  w ork . The 
f i r s t  p art con ta ins a g en era l d is cu s s io n  o f the im p lica t ion s  o f the 
use o f  e le c tr o n ic  d a ta -p ro ce  s sing equipm ent fo r  c le r i c a l  per sonnel. 
The secon d  p art d is c u s s e s  in deta il one o f the new  occu p ation s 
— p ro g ra m m e r— w hich  has e m e r g e d  w ith the dev e lop m en t o f 
a u t o m a t i o n .  The study, fin an ced  la rg e ly  by the V eteran s 
A d m in istra tion , w as o r ig in a lly  p rep a red  fo r  use in th eir  v o ca tion a l 
reh ab ilita tion  and edu cation  p ro g ra m . B eca u se  o f the w id esp rea d  
in te re s t  in o ff ic e  autom ation , the m a te r ia l is  being m ade a va ilab le  
fo r  m o re  g en era l d istr ib u tion .

T h is study w as con du cted  by the U nited States D epartm ent o f 
Labor* s B ureau  o f L a b or  S ta tis tics . The bu lletin  w as prepared  
by W illia m  P a s c h e l l  and D aniel P . W i l l i s ,  J r . ,  under the 
su p erv is ion  o f C o ra  E . T a y lo r . S ince this study c o v e r s  a new 
fie ld , it w as n e ce s s a ry  to obtain m uch  o f the in form a tion  d ir e c t ly  
fr o m  u s e rs  o f e le c tr o n ic  d a ta -p ro ce s s in g  equipm ent. The B ureau 
w ish es  to acknow ledge the g en erou s a ss is ta n ce  and coop era tion  
r e c e iv e d  in this con n ection  fr o m  o ff ic ia ls  o f business esta b lish m en ts , 
G overn m en t a g e n c ie s , and other o rg a n iza tion s .
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A U TO M A TIO N  A N D  EMPLOYMENT OPPORTUNITIES 
______________ FOR OFFICEWORKERS_______________

in tro d u ct io n

A  g rea t fo r c e  o f c l e r i c a l  w o rk e rs  
- - m o r e  than 9 m illio n  in m id -1 9 5 8 - - i s  
em p loy ed  to take ca re  o f  the v a st am ount 
o f  re co rd k eep in g  and other pap erw ork  
e sse n tia l to  the op era tion  o f govern m en t 
and p riva te  b u s in e ss . C le r ic a l  w o rk e rs  
re p re se n te d  about 1 o f e v e ry  7 w o rk e rs  
in the U nited States in 1958, a h igh er

p ro p o rtio n  than in  any p rev iou s  y e a r . 
In 1910, only 1 in 20 w o rk e rs  w as in 
a c le r i c a l  occu p a tion . By 1940, the 
p rop ortion  o f c le r ic a l  w o rk er  s had r ise n  
to 1 in  10, and in 1950 it  w as 1 in  8 
em p loy ed  w o r k e rs . Since then, c le r ic a l  
em ploym en t ha s grow n  m o re  slow ly , but 
it is  s t ill  in cre a s in g  fa s te r  than the w ork  
fo r c e  as a w h ole0 (See ’ch arts  1 and 
2 . )

Chart 1.

EMPLOYMENT OF CLERICAL WORKERS, 1910, 1940, AND 1950
Percent  o f  Total Em ployment

The p r o p o r t i o n  of w o r k e r s  in  

c le r ica l  o c c u p a t io n s  h a s  m o re  

th a n  d o u b le d  s ince 1910

P e r c e n t  o f  Total Women E m p loy ed  
4 0

W o m e n  in  c le r ica l  o c cu p a t io n s  h a v e  

t r ip le d  s ince  1910 a s  a  p r o p o r t io n  

of a l l  w o m e n  w o r k e r s

1910 1940 1950 1910 1940 1950
UNITED STATES DEPARTMENT OF LABOR S o u r c e :  U.S. D epartm en t  o f  C o m m e r c e ,  B u rea u  o f  the C en sus
BUREAU OF LABOR STATISTICS
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The rap id  r is e  in c le r i c a l  e m p loy 
m ent r e f le c t s  the e v e r -in c re a s in g  volu m e 
and com p lex ity  o f  t h e  c le r i c a l  w ork  
handled by the N ation1 s expanding in d u s- 
tr ie  s and by g overn m en t a gen cie  s. In th is 
w ork , c le r i c a l  e m p lo y e e s  have fo r  m any 
y e a rs  used  ty p e w rite rs  and a v a r ie ty  o f 
other m ach ine s, in clud ing  adding, ca lcu 
lating , book k eep in g , b illin g , and dup li
cating m ach in e So M ore  re ce n tly , m any 
la rg e  o f f i c e s  have in sta lled  p u n ch -ca rd  
eqaipment-**nachines w hich  r e c o r d  data on 
ca rd s  by punching holes in them , and w hich  
then so r t  the ca rd s  and tabulate and print 
the data fr o m  them . D esp ite  th ese  ad
v a n ce s , the num ber o f o ff ic e w o r k e r s  has 
continued to c lim l} and em p loy ers  a re  con* 
stantly look in g  fo r  new  and im p ro v e d  m a 
chines to handle the ever-grow ing workload,,

In the la s t  few  y e a r s , attention  has 
fo cu se d  on a new  d evelopm en t in o ffice  
m a ch in e s --th e  use o f e le c tr o n ic  c o m 
p u ters  to handle trem en d ou s am ounts o f 
data. E le c tr o n ic  com puters have a ttracted

g rea t in te re s t  b eca u se  o f th e ir  ca p a city  
to p e r fo r m  m illio n s  o f com putation  s - -  
adding, subtractin g , d iv id in g , and m u lti
p ly in g --a u to m a tic  a lly  and with lightning 
speed,, A t a g overn m en t in sta lla tion , 
it w as estim a ted  re ce n tly  that it w ould 
take one p e rs o n  a y e a r  to p e r fo r m  c o m 
putations on a desk  ca lcu la to r  that cou ld  
be done in about h a lf an hour by a la rg e  
e le c tr o n ic  com p u ter . When a com p u ter 
is  a ss e m b le d  in a unit w ith v a r io u s  types 
o f  re la ted  equ ipm ent, an e le c t r o n ic  data - 
p ro c e s s in g  sy stem  is  fo r m e d . Such a 
sy stem  c o n s is ts  o f a cen tra l com p u ter 
a n d  "p e r ip h e r a l"  equipm ent including 
c o n v e r te r s  w hich  tra n s fe r  in form a tion  
fr o m  punched ca rd s  to m ag n etic  tape 
(or the r e v e rs e  o p e ra t io n ); r e a d e rs  that 
m ake the in stru ction s  on the tape or  
ca rd s  u sable  by the c o m p u t e r ;  and 
p r in te rs  that r e c o r d  the fin a l re su lts  in 
a fo r m  that can be rea d . A  com pu ter 
sy stem  can a u tom a tica lly  do such jo b s  
as p rep a re  p a y ro lls  fo r  thousands o f 
e m p lo y e e s , c o n tro l in ven tory  on a m u lti-
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Operator placing punched cards in a card-to-tape converter

tude o f  ite m s , o r  p rod u ce  speedy  re su lts  
fr o m m a s s e s  o f  s ta t is t ics  con cern in g  the 
en tire  popu lation  o f  the U nited States.

A lthough com p u ters  a re  o ften  d e 
s c r ib e d  as m a ch in es  that can  ''th in k ,"  
th is i s ,  o f  c o u r s e , not so . L ike other 
m a ch in es , they m u st b e  op era ted  o r  
c o n tro lle d  by p eop le  who start th em , 
fe e d  w ork  into them , m ake ce rta in  they 
w ork  p r o p e r ly , r em ov e  the com p le ted  
w ork , and o th erw ise  tend them . C om 
pu ters are  u s e le s s  u n less  they are  g iven  
the p ro p e r  in stru ction s  fo r  p e r fo rm in g  
the m any com pu tation s n e c e s s a r y  fo r  the 
fin a l re su lt . The p eop le  who p rep a re  
the in stru ction s  a re  ca lle d  p ro g ra m m e r  s. 
O ther w o rk e rs  are  a lso  n eeded  to aid 
in p rep a rin g  the w ork  fo r  the m a ch in es . 
The pu rp ose  o f  th is study is  tw ofold : 
to d is c u s s  the im p lica t io n s  o f  autom ation

fo r  em ploym en t i n  o ff ic e  occu p a tion s  
g e n e r a l l y ,  and to d e s c r ib e  in deta il 
one o f the m a jo r  new occu p ation s that 
has d ev e lop ed  in  con n ection  with the 
u se  o f e l e c t r o n i c  d a t  a -p r o c e s s in g  
eq u ip m en t--th a t o f p ro g ra m m e r .

Devabpmenl oi Office Automation
E le c tr o n ic  com p u ters  w e r e  d e 

v e lop ed  during W orld  W ar II as an aid 
in so lv in g  in tr ica te  s c ie n t ific  and en 
g in eerin g  p r o b l e m s  such as gun fire  
co n tro l, b u t  th eir  app lica tion  t o  the 
p ro ce s s in g  o f o ff ic e  data is  m o re  re cen t. 
The F e d e ra l G overn m en t led  the w ay in 
1951, when an e le c tr o n ic  com p u ter w as 
in sta lled  by the B ureau  o f the C en su s to 
help  co m p ile  the s ta t is t ics  o f  the 1950 
Census o f P opu lation . The f i r s t  com p u ter
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in sta lla tion  in a b u s in ess  f ir m  w as c o m 
p leted  in 1954. Since then, the in sta l
la tion  o f com p u ters  and re la ted  equipm ent 
has p ro ce e d e d  ra p id ly , c on s id er in g  the 
high c o s t  o f  the sy s te m s . It is  estim a ted  
that m o re  than 800 m e d iu m -s ca le  and 
200 la r g e -s c a le  e le c tr o n ic  c o m p u t e r  
sy stem s had been  in sta lled  by e a r ly  1958. 
A t that t im e , the av era ge  m e d iu m -s ca le  
sy stem  c o s t  about $250, 000 or  ren ted  
fo r  $7 , 500am on th ; a la r g e - s c a le  sy stem  
c o s t  m o re  than a m illio n  d o lla r  s o r  ren ted  
fo r  at le a s t  $25 , 000 a m onth.

Application of Automation

C om p u ters  can  be u sed  to p e r fo r m  
m a n y  o f the accounting  a n d  re la ted  
fu n ction s com m on ly  re q u ire d  in la rg e  
b u s in e s s e s . E le c t r ic ,  g as , and telephone 
co m p a n ies , fo r  ex a m p le , are using c o m 
pute r s to m ake up m onthly  b i l ls  fo r  m any 
thousands o f cu s to m e rs ; the com puting 
sy stem  d oes  the com p le te  jo b  o f  printing 
the cu stom er*  s nam e and a d d ress  on a 
b ill ,  lis tin g  each  item , figu rin g  the cost^ 
adding ta x es  and other n e c e s s a ry  ite m s , 
and then adding the to ta l b i l l .  P a y ro ll  
w ork , in clud ing  c o m p u t a t i o n  o f the 
am ounts to  be paid and the printing o f 
p a y ch eck s  fo r  thousands o f e m p lo y e e s , 
is  a com m on  ap p lica tion  o f  the com p u ter . 
In la rg e  in su ran ce  op era tion s , the m a 
ch in es  m ay be u sed  to p rep a re  n o tice s  
o f  p rem iu m s due, com pute d iv id en ds, 
ca lcu la te  agents* c o m m is s io n s , m ake 
the m ill io n s  o f  com putations u s e d  in 
a c t u a r i a l  dep artm en ts , and p rep a re  
s ta t is t ica l ta b le s . Som e b u s in ess  f ir m s  
and g overn m en t a g en c ie s  use com p u ters  
in in ven tory  c o n tro l so that they m ay 
know  at any tim e the supply o f  item s  o f 
each  type in se v e ra l w a reh ou ses  o r  other 
ou tle ts . C om p u ters  are  a lso  u sed  to 
he lp  e m p lo y e rs  plan fo r  the future —  
fo r  ex a m p le , in analyzing the m ark et 
fo r  g ood s , f o r e c a s t i n g  s a le s , and 
estim atin g  p r o d u c t i o n  re q u irem en ts .

Som e com puting sy stem s are  built 
to  do a s p e c if ic  jo b . A  cen tra l c o m 
pu ter , fo r  i n s t a n c e ,  in sta lled  by an 
a ir lin e  o r  h ote l chain , s to re s  in form a tion  
gathe red  fr o m  m any lo ca tio n s  and enable s 
a c le rk  in  one c ity  to answ er tra v e le r  s* 
qu estion s about ava ilab le  r e s e rv a t io n s  
in a m atter  o f  se co n d s . In f ir m s  doing

a nationw ide b u s in ess , a com p u ter can 
be linked  with sp e c ia l com m u n ica tion s 
equipm ent so that a sa les  o rd e r  m ay be 
sim u ltan eou sly  punched on paper tape in 
a com pany bran ch  o ff ic e  and in the m ain  
o f f ic e ; the tape m ay then be p r o c e s s e d  
by the com p u ter  equipm ent to p rep a re  an 
u p -to -th e -m in u te  sa le s  o r  i n v e n t o r y  
r e p o r t  at about the sam e tim e the o rd e r  
is  being f i lle d  in a com pany w a reh ou se .

In govern m en t o f f i c e s ,  com p u ters  
m ay be u sed  in la r g e -s c a le  s ta tis tica l 
op era tion s  o r  in  p rep a rin g  r e s e a r c h  and 
oth er sp e c ia l r e p o r ts . The trem en dou s 
c le r i c a l  op era tion  o f keeping  r e c o r d s  
fo r  the m illio n s  o f w o rk e rs  c o v e re d  by 
F e d e ra l s o c ia l  se cu r ity  and o f d igestin g  
m a s s e s  o f  data c o l le c te d  by the C ensus 
B ureau  on the population  o f the United 
States a re  a re a s  w h ere  com p u ters  are  
e s p e c ia lly  h elp fu l. A  com puting sy stem  
in one State k eep s  u p -to -d a te  r e c o r d s  
fo r  n e a r ly  5 m illio n  autom obile  d r iv e r s  
- - b y  nam e, a d d re ss , date o f b irth , sex , 
and d riv in g  r e c o r d — and even  d ete rm in es  
fin es  fo r  t r a ff ic  v io la t io n s .

In s c ie n t if ic  and en g in eerin g  f ie ld s , 
com p u ters  a re  u sed  in solv ing p ro b le m s  
such as th ose  re la tin g  to launching and 
track in g  e a r t h  sa te llite s , fo re ca s t in g  
weather, sim ulating o il  r e f in e ry  processes, 
and con tro llin g  the op era tion  o f in d u stria l 
m ach ine tools (som etim es ca lle d  num erical 
c o n tro l) . S ince th ese  ap p lica tion s in volve  
the em p loym en t o f  r e la t iv e ly  few  c le r i c a l  
w o r k e rs , they are  not as im portan t fo r  
p u rp ose  s o f  th is  r e p o r t  as the use o f  c o m 
p u ters  to p r o c e s s  m a s s e s  o f o f f ic e  data.

New Occupations Related to 
Office Automation

The use o f  e le c tr o n ic  com puting 
sy stem s has c re a te d  a n u m b er o f  new  o f
f ic e  o ccu p a tion s  and has changed the fu n c
tion s p e r fo rm e d  in o th e rs . Som e o f  the 
new  jo b s ,  e s p e c ia lly  those in p ro g ra m 
m ing (see  d eta iled  r e p o r t  on prograu n - 
m e r s ) , req u ire  co n s id e ra b le  re la ted  e x 
p e r ie n ce  o r  edu cation  at the co lle g e  le v e l . 
M any o f the oth er jo b s  re la ted  to  the op 
era tion  o f com puting sy stem s also req u ire  
h igh er le v e ls  o f sk ill and tra in ing  than 
a re  n e e d e d fo r  m o s t  oth er types o f  c le rica l, 
w ork . In g e n e ra l,h ig h  sch o o l graduation  
is  the m in im u m  edu cation a l req u irem en t.
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The fo llow in g  is  a b r ie f  lis tin g  o f 
jo b s  w h ich  m ay  be found in com p a n ies

w i t h  l a r g e - s c a l e  e l e c t r o n i c  data - 
p ro c e s s in g  equipm ent.

E le c tr o n ic  Com puting System  P e rso n n e l

Job  title D . O. T .
N o .1 Job  duties

P r o je c t  p la n n e r ...................... 0 -6 8 .5 0 5 P lans and a d m in is te rs  the in sta lla tion  
o f a d a ta -p ro ce s s in g  sy stem .

S ystem s a n a l y s t .................... 0 -6 9 .9 8 5
/
D e v is e s  b roa d  outline o f  plan to  p ro g ra m  
an op era tion .

P ro g ra m m e r  ........................... 0 -6 9 .9 8 1 W rites  the deta iled  in stru ction s  o r  p r o 
g ra m  u sed  to  guide the m ach ine sy stem . 
A  sen ior  p ro g ra m m e r  m ay head a team  
o f  p ro g ra m m e rs  w h o s e  ass ig n m en ts  
d iffe r  in co m p le x ity .

C oding c l e r k ........................... 1 -3 6 . 05 C o n v e r t s  p rog ra m m er*  s in stru ction s  
into sp e c ia l m a c h i n e  " la n g u a g e " o r  
co d e .

C on so le  o p e r a t o r ....................

P e r ip h e ra l equipm ent
o p e ra to r  .................... ..

C a rd -ta p e  c o n v e rte r

1 -2 5 . 17 O p era tes  the cen tra l co n tro l u n i t  or  
c o n s o l e  o f  the e le c tr o n ic  com p u ter . 
U ses p ro g ra m  in stru ction  s h e e t s  to 
d e t e r m i n e  setup o f equipm ent a n d  
operatin g  p ro ce d u re s . K eeps operating  
r e c o r d s  such as m ach ine p e r fo rm a n ce  
and p rod u ction  r e p o r ts .

O p e r a t e s  c o n v e r te r s , p r in te r s , and 
other m a ch in es  w hich  are  a part o f  the

o p era to r
H ig h -sp eed  p r in ter

1 -2 5 . 60 e le c tr o n ic  sy stem . If m a ch in es  do not 
opera te  p ro p e r ly , h e  r e p o r ts  th is to

op era to r 1 -2 5 . 98 su p e rv iso r .
K ey -pu n ch  op e ra to r  . . . . . . 1 -25 . 62 O p era tes  m ach ine to punch s e r ie s  o f 

h o le s  on c a r d s . The h o le s  re p re se n t  
data or  cod ed  i n s t r u c t i o n s  fo r  the 
e le c tr o n ic  equ ipm ent.

Data ty p ist  ........................... .. 1 -3 7 .3 2 O p era tes  e le c t r ic  ty p ew rite r  equipped 
w ith sp e c ia l k ey b oa rd  to t r a n s c r i b e  
cod ed  p ro g ra m  in stru ction s  o r  data on 
m agn etic  tape.

Tape lib ra r ia n  ...................... 1 -2 0 . 04 M aintains f i le s  o f  tapes and is s u e s  them  
to e le c tr o n ic  m ach ine o p e ra to r s  when 
ca lle d  f o r .  C la s s i f ie s , ca ta lo g s , and 
c r o s s - in d e x e s  r e e ls  o f  tape a cco rd in g  
to data con tent. P re p a re s  r e c o r d  fo r  
f i le  r e fe r e n c e .

1The D ic t io n a r y  o f O ccu p a tio n a l T it le s  (D . O. T . ) c o d e  n u m b e r s , u n p u b l i s h e d  w hen  th is 
b u lle tin  w a s  p r e p a r e d , w il l  a p p ea r  in  a fo r th c o m in g  p u b lica tio n  o f the U. S. D e p a rtm e n t o f  
L a b o r 's  B u rea u  o f  E m p lo y m e n t S e c u r ity , O ccu p a tio n s  in  E le c t r o n ic  D a t a -P r o c e s s in g  S y s te m s .
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B eca u se  this is  a new  fie ld , jo b  
t it le s  and duties do not fo llo w  a w e ll-  
defin ed  pattern . F o r  ex a m p le , in som e 
com p a n ies , one p erson  m ay p e r fo r m  the 
dutie s o f  both the analyst and p ro g ra m m e r  
and a d iffe ren t jo b  title  m ay be used . 
S i m i l a r l y ,  m any com p a n ies  do not 
em p loy  cod ing  c le r k s  sin ce  th e ir  p r o 
g ra m m e rs  do cod ing  as w e ll as p r o 
gram m in g  w ork . In som e c a s e s , sp e c ia l 
w o rk e rs  ca lle d  "ta p e  h a n d le rs" m ay be 
a ss ig n ed  to  change m agn etic  tape r e e ls  
on m a ch in es ; in other c a s e s ,  th is jo b  
m ay be done by the m ach ine o p e ra to r s . 
In addition  to the w o rk e rs  with sp e c ia l 
t it le s , a few  c le r k s , m e s s e n g e r s , and 
other o f f ic e w o r k e r s  p e r f o r m  duties 
re la ted  to the e le c tr o n ic  p ro c e s s in g  o f

COURTESY OF NATIONAL BUREAU OF STANDARDS

Tape handler changing tape on one o f the 
machines in an electronic  

comput ing system

data. A s in other o ff ic e  op era tion s , a 
unit su p e rv iso r  is  usu a lly  in  ch arg e  o f 
each  s p e c if ic  section  o f w ork  and h igher 
grad e  su p e rv is o r s  are  re sp o n s ib le  fo r  
b ro a d e r  a re a s  o f w ork .

Effect of Automation on 
Clerical Workers
Occupations affected by autom ation

W hile new  occu p a tion s  a re  being 
c re a te d  b eca u se  o f the use o f  e le c tr o n ic  
d a ta -p ro ce  ssing sy s te m s , other jo b s  are 
being a b o lish ed  or  the f u n c t i o n s  o f 
w o rk e rs  are  being changed. In g en era l, 
c le rk s  em p loy ed  in routine and rep e titiv e  
o ff ic e  jo b s  are  the w o rk e rs  m o s t  lik e ly  
to be a f f e c t e d  by  the in sta lla tion  o f 
e le c tr o n ic  equ ipm ent. T h e  m ach in es  
d isp la ce  m any c le r k s  who so r t  and f i le  
o f f ic e  r e c o r d s  o r  op era te  v a r io u s  o ff ic e  
m a c h in e s --a d d r e s s in g , adding, ca lcu 
lating , book k eep in g , and b illin g  m a ch in es . 
T h is d oes  not m ean  that a ll peop le  in 
routine c le r i c a l  jo b s  w ill  be d isp la ce d . 
F o r  ex a m p le , in an in su ra n ce  com pany 
that u ses  e le c t r o n ic  co m p u te rs , c le rk s  
are  s till needed  to n u m ber, type , and 
f i l e  in su ra n ce  p o l ic ie s ;  to ch eck  th is 
w ork  fo r  a c cu ra cy ; to m ake changes in 
a d d re s s e s  o f  p o licy h o ld e rs ; to  k eep  r e 
c o r d s  o f  m e d ica l exam in a tion s ; and fo r  
other s im ila r  fu n ction s . F u rth e rm o re , 
c le rk s  in som e jo b s  m ay be e a s ily  sh ifted  
to w ork  that is  re la ted  to the u se  o f  e le c 
tro n ic  com puting sy s te m s . F o r  ex am p le , 
com p a n ies  that sw itch  fr o m  m ech a n ica l 
p u n ch -ca rd  equipm ent u su a lly  use th eir  
k ey -p u n ch  o p e r a t o r s  to p rep a re  the 
punched ca rd s  o r  m ag n etic  tapes that 
a re  fed  into co m p u te rs . M o r e o v e r , if  
add itional o p e ra to r s  a re  n eeded , ty p ists  
can  e a s ily  be tra in ed  to do th is w ork . 
T abu la tin g -m ach in e  o p e ra to rs  m ay  be 
u pgraded  and re tra in e d  to w ork  on the 
new  m a ch in es .

C le r ic a l  w o rk e rs  in jo b s  req u ir in g  
the use o f  c o n s id e ra b le  ju d gm en t o r  
con ta ct w ith oth er p e o p le - - s e c r e t a r ie s ,  
r e ce p t io n is ts , c la im  c le r k s , com p la in t 
c le r k s , and b ill  c o l le c t o r s ,  to nam e a 
f e w - -a r e  le a s t  a ffe cted  by autom ation . 
M o r e o v e r , the la rg e  occu p a tion  o f sten og 
raph er is  not lik e ly  to  be m uch  a ffe cted . 
F o r  m any y e a r s ,  d ictating  m a ch in es  
and oth er re la ted  equipm ent have been  
u sed , but the num ber o f sten og ra p h ers
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em p loy ed  h a s  continued to g row  ra p 
id ly .

Industries affected by autom ation

The g re a te s t  headw ay in the in 
trod u ction  o f e le c tr o n ic  d a ta -p ro ce s s in g  
e q u i p m e n t  is  being m ade in  la rg e  
org a n iza tion s , p a r t icu la r ly  in  t h o s e  
w h ich  use a h igh  p ro p o rtio n  o f c le r ic a l  
w o rk e rs  in re la tion  to  th e ir  tota l e m 
p loym en t. So fa r , g overn m en t a g en c ie s , 
in su ran ce  com p a n ies , and pu b lic  u tilit ie s  
(gas, e le c t r ic ,  and te lephone com pan ies) 
- - a l l  o f w hich  have la rg e  con cen tra tion s  
o f  c l e r i c a l  w o r k e r s - -h a v e  been  am ong the 
leading  users o f  e le c tr o n ic  com puting s y s 
tem s; banks a lso  are  ex p ected  to b e com e  
m a jo r  u s e r s  o f  com p u ters  in the fu tu re .

M any b ig  c o rp o ra t io n s  in a w ide 
r a n g e  o f  m anufacturing in d u s t r ie s - -  
e le c t r ic a l  equipment^ p e tro leu m  products, 
ch e m ica ls , a ir c ra ft , a u tom ob iles , and 
s te e l- -h a v e  a lso  i n s t a l l e d  e le c tr o n ic  
co m p u te rs . T h ese  com p a n ies  not only 
use th e ir  com p u ters  as an aid  in so lv in g  
en g in eerin g  and sc ie n t ific  p ro b le m s  and 
in the co n tro l  o f m ach ine to o ls  but a lso  
to p e r fo r m  o ff ic e  fu n ction s such as p r o c 
essing payrolls  o r  m aintaining in ven tories ,

A  few  com p u ter c e n te rs  have a lso  
been  set up re cen tly  to do d a ta -p ro ce  ssing  
w ork  on a fee  b a s is . T h ese  ce n te rs  
p rov id e  a new  so u rce  o f  em ploym en t in 
the occu p a tion s  re la ted  to o p e r a t i n g  
com p u ter sy s te m s . C om pu ter centers^ 
and m o st  o f  the cen tra l and reg ion a l 
o ffices  o f  b ig  corp ora tion s  and govern m en t 
a g e n c ie s , a re  lo ca te d  in la rg e  c ities , The 
effects o f  autom ation  on employment^ th ere 
fo re , w ill  be g rea te  st in the se urban  a re a s .

Prospective effects of autom ation  
on em ploym ent

B ecause e le c tr o n ic  data-^processing 
m a ch in es  a re  capab le  o f  p e r fo rm in g  v ast 
am ounts o f w ork  with re la t iv e ly  few  w ork 
e r s ,  som e peop le  have e x p re s s e d  co n ce rn  
that a la rg e  part o f  the c le r i c a l  w ork  
fo r c e  m ay be d isp la ce d . So fa r  there 
is  little  ev id en ce  o f  th is . One o f the 
re a so n s  fo r  in sta llin g  the new equipm ent 
is  to m ake p o s s ib le  the handling o f g re a te r  
am ounts o f  in cre a s in g ly  c o m p le x  data and 
to p rov id e  additional, m o re  t im e ly  re p o r ts

Thus, the net e f fe c t  m ay  be g re a te r  
output p er  p e rso n  and a d eclin in g  rate 
o f grow th  in c le r i c a l  em p loym en t i f  the 
use o f  e le c tr o n ic  equ ipm ent b e co m e s  
w ide sp read .

A lthough it is  s t ill  u n certa in  when 
o ff ic e  autom ation  w ill  have the g rea test  
im p a ct on c l e r i c a l  em ploym en t, the 
e ffe c ts  are not lik e ly  to be ex ten sive  
fo r  s e v e ra l y e a r s . E ven  in such routine 
jo b s  as th ose  o f  f i le  c le rk  and adding, 
b illin g , o r  ca lcu la tin g  m ach in e o p e ra to r , 
m any em ploym en t opp ortu n ities  should 
continue to a r is e  throughout the e a r ly  
I9 6 0 1 s. Since la r g e -s c a le  e le c tr o n ic  
d a ta -p ro ce s s in g  equipm ent is  co m p le x  
and ex p en siv e , even  big  com p a n ies  take 
tim e to w eigh  ca re fu lly  the advantages 
o f  a com puting sy stem . It m ay take 
m any m onths to com p le te  the studies 
needed  in a rr iv in g  at a d e c i s i o n  to 
in sta ll a com p u ter . A fter  the equipm ent 
is  o rd e re d , a g rea t dea l o f  tim e m u st be 
spent b e fo re  the actual in sta lla tion  in 
o rd e r  to plan fo r  a n d  to tra in  p erson n e l 
in i t s  u se . F u rth e rm o re , m o s t  c o m 
pan ies spend s e v e ra l m o n th s --s o m e tim e s  
a y e a r  o r  m o r e - - in  s o -c a l le d  n p a ra lle lw 
op era tion s , when the reg u la r  c le r i c a l  
sta ff con tinues to p e r fo r m  a ll or  part 
o f  the w ork  that is  being run on the 
com p u ter . T h is dual op era tion  gradu a lly  
ta p ers  o ff  as the d eta ils  a re  w ork ed  out 
fo r  a sm ooth  tra n s fe r  o f  the functions 
to the com puting sy stem .

In the l o n g  run, it is  ex p ected  
that an in cre a s in g  am ount o f  c le r i c a l  
w ork  in  b u s in ess  f ir m s  and govern m en t 
a g e n c ie s  w ill be taken o v er  by e le c tr o n ic  
com puting sy s te m s . E m p lo y e rs  a r e  
fa ce d  w ith the n e c e s s ity  o f  p ro ce s s in g  
a load  o f o ffice w o rk  that g row s  h ea v ier  
as b u s in ess  expands and as fu n ction s 
such as accou n tin g , b u d g e t i n g ,  and 
m arketing  b e co m e  m o re  co m p le x . It 
has been  d em on stra ted  that the com p u ters  
can p e r f o r m  th is w ork  w ith g re a te r  
speed  a n d  a c cu ra cy  t h a n  a l a r g e  
c le r i c a l  sta ff. A s  c o m p a n i e s  gain 
ex p e r ie n ce  in  u s i n g  th is equ ipm ent, 
they w ill  be able to sh ift m o re  a n d  
m o r e  o ff ic e  fu n ction s t o  com p u ters . 
S m a ller  and le s s  ex p en siv e  com p u ters  
are  ex p ected  to be u sed  in a grow ing  
num ber o f esta b lish m en ts  that cannot 
a ffo rd  the m o re  exp en sive  co m p u te rs .
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The job o f console operator is  one o f the new occupations arising out o f  the use o f
electron ic computers

M o r e o v e r , oth er new  o f f ic e  m a ch in es  
w h ich  w ill  p rob a b ly  b e co m e  ava ilab le  
m ay  be u sed  along w ith com p u ters  to 
sp eed  up re co rd in g , cop y in g , and other 
a sp e cts  o f  o f f ic e  w ork .

T h ese  d ev e lop m en ts  w ill  not on ly 
in c re a s e  the output o f  c le r i c a l  w o rk e rs  
and s low  dow n grow th  in  c le r i c a l  e m 
p l o y m e n t ,  but w ill a lso  change the 
ch a ra c te r  o f  m any jo b s .  Just as m a 
chine b o o k k eep ers  have la rg e ly  r e p la ce d  
h a n d  b o o k k eep ers  in b i g  com p a n ies , 
p r o g ra m m e rs  and com p u ter o p e ra to rs  
m ay take o v e r  the bookkeeping  fu n ction . 
The dem and fo r  w o rk e rs  in jo b s  re la ted  
to  c o m p u t e r s  w ill  continue to g row . 
M any o f  the new  jo b s - -m e th o d s  analyst, 
p rog ra m m er, com p u ter-con so le  op era tor , 
a n d  oth er co m p u tin g -sy s te m  m ach ine 
o p e r a to r s - -w il l  g e n e ra lly  pay b e tter  and 
req u ire  h igh er le v e ls  o f  sk ill and tra in ing  
than m o s t  oth er c le r i c a l  jo b s .  M o r e o v e r , 
a continued  in c re a s e  is  ex p ected  in  the 
lu m b er o f o ffice w o rk e rs  in jo t s  not g re a tly  
a ffected  by  o f f ic e  a u tom a tion -^ or example, 
s e c r e ta r y , sten og ra p h er , m e s s e n g e r , 
r e c e p t io n is t  and others in volv in g  con ta cts  
w ith cu s to m e rs  and the p u b lic .

In the fu tu re , as in the past, the 
g re a te s t  num ber o f em p loym en t opp ortu 
n ities  in  c le r i c a l  w ork  w ill  com e fr o m  
em p loy ee  tu rn ov er . T u rn ov er  is  e x 
cep tion a lly  high in  the c le r i c a l  f ie ld , 
b eca u se  so m any o f  the w o rk e rs  in these 
jo b s  are  young w om en  w ho, a fter  a few  
y e a r s , stop w ork in g  to  m a r r y  o r  to  ca re  
fo r  ch ild ren . E m p lo y e rs  have c ite d  the 
high  rate o f tu rn ov er  a m o n g  o ff ic e  -  
w o rk e rs  as one o f  the fa c to r s  in flu 
encing  th e ir  d e c is io n  to in s ta ll e le c tr o n ic  
com puting m a ch in es .

The fa c t  that th ese  m a ch in es  are  
lik e ly  to be u sed  to a grow in g  extent 
on a shift b a s is - -s o m e t im e s  around the 
c lo c k - -p o in t s  to in cre a s in g  em ploym en t 
o f  m en . M o r e o v e r , the ex ten siv e  use 
o f  com puting equipm ent m ay  red u ce  the 
num ber o f p a r t -t im e  c le r i c a l  j o b s - - m o s t  
o f  w hich  are  now  f i l le d  by w om en . The 
w id esp rea d  u se  o f  e l e c t r o n i c  d ata - 
p ro ce s s in g  equipm ent m ay  red u ce  the 
p ro p o rtio n  o f w om en  em p loy ed  in  c le  r ic a l  
o ccu p a tion s . N e v e r th e le ss , w om en  w ill  
continue to p red om in ate  in the c le r i c a l  
f ie ld  and tu rn ov er  w ill  p rov id e  thousands 
o f jo b  open ings each  y e a r .
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Nature of Work

'P ’io y i4 * K m € > u

The occu p a tion  o f  p ro g ra m m e r  is  
one o f  the n ew est in  the cou n try . P eop le  
in th is occu p a tion  p rep a re  "p r o g r a m s "  
fo r  the g rea t new  e le c tr o n ic  com p u ters , 
sp ecify in g  ex a ctly  what step s th ese  m a 
ch in es  should take to get the d e s ir e d  
r e s u lts . The "p r o g r a m "  is  put on ca rd s  
o r  ta p es , as in d ica ted  in the f i r s t  section  
o f  th is r e p o r t , and a com p le te  op era tion  
such as p rep a rin g  b i l ls  f o r  m any thou
sands o f  cu s to m e rs  can  then be done 
at a m a z i n g  speed  by  the e le c tr o n ic  
com p u ter and its  p e r ip h e ra l equipm ent 
( " r e a d e r s , "  c o n v e r te r s , and p r in te r s ) .  
P r o g r a m m e r s  u su a lly  sp e c ia liz e  in 1 o f 
the 2 m ain  types o f  w ork  on w hich  c o m 
pu ters  a re  u s e d - -p r o c e s s in g  the g rea t 
m a s s e s  o f  data w h ich  have to  be handled 
in  la rg e  b u s in ess  and govern m en t o f f i c e s ,  
o r  so lv in g  s c ie n t if ic  a n d  en g in eerin g  
p ro b le m s .

T h ere  are  fou r  m ain  s t e p s  in  
p ro g ra m m in g --a n a ly z in g  t h e  p rob lem , 
p rep a rin g  a flow  d ia g ra m , w ritin g  d e 
ta iled  in s tru ctio n s , and m aking sure the 
p ro g ra m  w ork s  on the com p u ter . The 
p ro g ra m m e r  u se s  h is  know ledge o f what 
the com p u ter  can do and h is  fa m ilia r ity  
w ith the su b ject m atter  o f  a p ro b le m  to 
plan the m o s t  e ffic ie n t  w ay o f using the 
com p u ter . F o r  ex a m p le , in planning 
to use an e le c tr o n ic  com p u ter  to do the 
v a st am ount o f  c l e r i c a l  w ork  in vo lv ed  in 
m aking up a p a y ro ll- -c o m p u tin g  g r o s s  
and net pay, typing and sortin g  p a y - 
ch e ck s , and k e e p i n g  r e c o r d s — the 
p ro g ra m m e r  analyzes how  p a y ro ll  records 
a re  p re p a re d . T o  understand the k inds 
o f r e p o r ts  n eeded  and th e ir  tim in g , he 
m ay have d is c u s s io n s  w ith c o m p a n y  
p erson n e l at a ll le v e ls . W hen a ll  the 
in form a tion  is  a sse m b le d , the p ro g ra m 
m e r  p re p a re s  a flo w  ch art showing the 
lo g ic a l  o rd e r  in w hich  v a r io u s  op era tion s  
m ust be p e r fo rm e d  by the m a ch in es . He 
then w r ite s  the m any h u n d r e d s --s o m e 
tim es thou s a n d s --o f  p ro g ra m  instructions. 
The fin a l in stru ction s  a re  cod ed  into 
sp e c ia l m ach ine language w h ich  is  co n 
v e rte d  into h o le s  on punched ca rd s  and 
paper tapes o r  m a rk s  on m a g n etic  tap es .

F in a lly , the p ro g ra m m e r  m u s t  have 
s e v e ra l t r ia l  runs o f  the ca rd s  o r  tapes 
m ade on the com p u ter in o r d e r  to  "d eb u g " 
h is  p ro g ra m  (ch eck  its  a c c u r a c y ) .  To 
com p le te  th is en tire  p r o c e s s  m ay  take 
a few  m onths o r  a y e a r  o r  lo n g e r , and 
the i n s t r u c t i o n s  p re p a re d  m ay  f i l l  
s e v e ra l bulky v o lu m e s .

P r o g r a m m e r s  engaged  in so lv in g  
s c ie n t if ic  o r  en g in eerin g  p ro b le m s  a lso  
p e r fo r m  a n a ly tica l w ork , p re p a re  flow  
ch a r ts , w rite  in s tru ctio n s , and te s t  their 
p ro g ra m s . In th is  w ork , h o w ev er , the 
p ro g ra m m e r  d ea ls  ch ie fly  w ith s c ie n tis ts  
and m ath em atic ian s who g ive  h im  the 
p ro b le m  i n  co m p lica te d  m ath em atica l 
fo rm u la s  w hich  he has to  s im p lify  into 
a r ith m etic  f o r m s  the com p u ters  can 
handle. T h is "n u m e r ica l a n a ly s is "  can  
be app lied  to  m any ty p es  o f  r e s e a r c h  
p ro b le m s ; fo r  ex am p le , in con n ection  
w ith m is s i le  d es ig n in g , the com p u ter  can 
be u sed  to g ive a n sw ers  to  a v a r ie ty  o f 
s im u lated  fligh t p r o b le m s . The b a s ic  
id ea  is  to m a th em a tica lly  i m i t a t e  a 
p h y s ica l situation  and, by  so lv in g  the 
equ ation s, anticipate the re su lts  w ithout 
actu a lly  see in g  o r  doing an ex p erim en t. 
In one o f the n ew est a p p lica tion s , a few  
p ro g ra m m e rs  p rep a re  in s tru ctio n s  fo r  
the e le c tr o n ic  d e v ice s  that co n tro l  m a 
ch ine to o ls  in fa c t o r ie s ;  th ese  d e v ic e s  
m ake it  p o s s ib le  t o  p rod u ce  a ir c ra ft  
p a rts  and other p rod u cts  with g re a te r  
p r e c is io n  and speed  than when m a ch in es  
a re  co n tro lle d  by hum an b e in g s . In t h i  s 
type o f  work, som etim es c a l le d 'h u m e r ic a l  
c o n tr o l"  o f  m ach in e to o ls , p ro g ra m m e rs  
o ften  w ork  c lo s e ly  w ith en g in eers  and 
sk illed  m a ch in is ts .

In b ig  o f f i c e s  with la rg e  com puting 
s y s t e m s ,  s e v e ra l p ro g ra m m e rs  a t  
d iffe re n t le v e ls  o f r e sp o n s ib ility  m ay  
w ork  as a team  on one p ro b le m . A  
sen io r  p ro g ra m m e r  m ay  have o v e r a ll  
r e s p o n s ib ility  f o r  the en tire  p ro g ra m  
a n d  m a y  d ir e c t  oth er p ro g r a m m e r s . 
Beginning or  ju n io r  p ro g ra m m e rs  are  
u su a lly  a ss ig n ed  to  w rite  s p e c if ic  parts  
o f  b roa d  p ro g ra m s . M eth ods, sy s te m s , 
o r  p ro ce d u re  an a lysts  are  so m e tim e s  
em p loy ed  to  do m o s t  o f  the a n a ly tica l
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w ork  req u ired  fo r  p rog ra m m in g  and to 
m ake recom m en d a tion s  as to  w hether a 
p a rticu la r  o p e r a t i o n  can be handled 
e ffic ie n t ly  by a com p u ter .

Where Employed
S e v e r a l  thousand p ro g ra m m e rs  

w ere  em p loy ed  in 1958, ch ie fly  in m et
rop o lita n  a re a s  w h ere  the m ain  o f f ic e s  o f 
corp ora tion s  and g overn m en t agencies are 
lo ca te d . Insurance com p a n ies , pu blic  
u tilit ie s , and govern m en t a g e n c ie s  are 
am ong the leading e m p lo y e rs . P r o g r a m 
m e r s  a re  a lso  em p loy ed  in m any m an
u facturing  in d u s t r ie s - -e le c t r ic a l  equ ip 
m ent, p e tro leu m , ch e m ica ls , a ir c ra ft , 
a u tom ob iles , and o th e r s - -a n d  in s c ie n 
t if ic  and en g in eerin g  la b o r a to r ie s , and 
in  new ly e sta b lish ed  com p u ter  ce n te r s .

The num ber o f p ro g ra m m e rs  e m 
p loy ed  by a com pany depends not on ly

on the s ize  and num ber o f e le c tr o n ic  
com p u ters  in u se , but a lso  on the num 
b er  and com p lex ity  o f the op era tion s  
being p ro g ra m m e d . A  com pany with 
1 la rg e  com p u ter  m ay  em p loy  f r o m  
10 to 30 or  m o re  p ro g ra m m e rs ; one 
with a m e d iu m -s iz e d  c o m p u t e r  ma y  
h a v e  on ly  2 o r  3 p r o g r a m m e r s . A  
num ber o f la rg e  com p a n ies  have se v e ra l 
giant co m p u te rs , although usu a lly  only 
one is  at any one o ff ic e  o r  plant. At each  
lo ca tion , one o r  m o re  m e d iu m -s iz e d  
or  sm a ll com p u ters  m ay a lso  be used .

Training, Other Qualifications, 
and Advancement

C om pan ies have been  fillin g  m ost 
p os ition s  in t h i s  new occu p ation  b y  
se lectin g  em p lo y e e s  fa m ilia r  with the 
su b ject m atter  to  be p ro g ra m m e d  and 
g iv ing them  train ing  in  p rog ra m m in g  
w ork . Since m any o f the o ff ic e  op era tion s

C O U R T E S Y  O F  V E T E R A N S  A D M I N I S T R A T I O N
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w hich  a re  being taken o v e r  by e le c tr o n ic  
com p u ters  in vo lv e  a c c o u n t i n g  w ork , 
em p lo y e e s  w ith e x p e r ie n ce  in  accounting 
dep artm en ts have often  been  se le c te d  
f o r  p ro g ra m m e r  tra in in g . H ow ever, 
new  co lle g e  gradu ates a re  som etim es  
h ired  as t r a i n e e s ,  p a r t icu la r ly  fo r  
p rog ra m m in g  s c ie n t if ic  w ork .

M en are  p r e fe r r e d  as p ro g ra m m e r  
tra in ees  in m o s t  a re a s  o f  w ork . A l
though m any e m p lo y e rs  re co g n iz e  the 
a b ility  o f w om en  to  do p rog ra m m in g , 
they are  r e l u c t a n t  to pay fo r  th eir  
tra in ing in v iew  o f  the la rg e  p rop ortion  
o f w om en  who stop  w ork in g  when they 
m a rry  o r  when they have c h i l d r e n .  
O pportun ities fo r  w om en  to be se le c te d  
as tra in ees  are  lik e ly  to be b etter  in 
g overn m en t a g e n c i e s  than in private  
in du stry .

T o  find  out w hich  in d iv idu als have 
an aptitude fo r  p rog ra m m in g  and should 
th e re fo re  be se le c te d  fo r  tra in in g , m ost 
com pan ie  s g ive  g en era l in te llig en ce  te sts 
and sp e c ia l  te s ts  w hich  m ea su re  t h e  
ab ility  to think lo g ic a lly  and do a b stra ct 
rea son in g , and then in terv iew  the peop le  
With the h igh est te s t  s c o r e s .  P e rso n a l 
c h a r a c te r is t ic  s c o n s id e re d  im portan t fo r  
th is o c c u p a t i o n  include p a tien ce , a 
lo g ic a l  and sy stem a tic  a p p roach  to the 
so lu tion  o f p ro b le m s , and the ab ility  
to w ork  with ex trem e  a c cu ra cy , paying 
c lo s e  attention to d e ta il. Im agination  
is  a lso  an a ss e t , s in ce  p ro g ra m m e rs  
often  have to d e v i s e  ne w w a y s  o f  
attacking a p ro b le m .

T rain in g  in  p rog ra m m in g  is  u sually  
g iven  at com pany ex p en se --o ften  in  sp e c ia l 
s ch o o ls  e s ta b lish ed  by the m an u factu rer  s 
o f  e le c tr o n ic  com puting equ ipm ent, a l
though la rg e  com p a n ies  w h ich  have u sed  
com puters fo r  s e v e ra l years a re  beginning 
to  d ev e lop  th e ir  own tra in ing  p ro g ra m s . 
T ra in ees  u su a lly  spend a few  w eek s in  
le c tu re  c o u r s e s ,  com b in ed  w ith p ra c t ica l  
d em on stra tion s  o f the e le c tr o n ic  c o m 
puting sy stem  u sed  by  th eir  com pan y . 
A f t e r  com p letin g  the b a s ic  p ro g ra m , 
tra in ees  p r a c t i c e  w ritin g  and cod in g  
in stru ction s  and t e s t i n g  them  on the 
co m p u te rs . T h ose  who com p le te  th is 
b a s ic  p ro g ra m  s a t is fa c to r ily  a re  fin a lly  
se le c te d  as p ro g ra m m e rs  and a re  usu a lly  
g iven  s e v e ra l w eek s o f add itional p re p 

ara tion  at the com pany b e fo r e  starting 
on th eir  f i r s t  r e g u l a r  ass ig n m en ts . 
F u rth er tra in ing  is  g e n e ra lly  n e c e s s a ry  
when a com pany in trod u ces  a new type 
o f com p u ter .

E du cation al requirem ents have been  
changing rap id ly  in th is new occu p ation  
and m ay continue to  do so . A  c o lle g e  
d eg re e  o r  equ iva len t e x p e r ie n ce  is  r e 
q u ired  fo r  a ll en try  p rog ra m m in g  p o
sition s in the F e d e ra l G overn m en t. In 
private  em ploym en t, c o lle g e  graduation  
is  le s s  lik e ly  to  be req u ired  fo r  p r o 
g ra m m ers o f o f f ic e  data, although c o u r s e s  
in b u s i n e s s  adm in istra tion  including] 
accounting  and s ta t is t ics  are  v e r y  help fu l. 
M any e m p lo y e rs  no l o n g e r  s t r e s s  a 
strong  back grou n d  in m a th em a tics  fo r  
p rog ra m m in g  o f b u s in ess  o r  oth er m a ss  
data i f  candidates can  dem on stra te  an 
aptitude fo r  the w ork . H ow ever, p r o 
g ra m m e rs  o f s c ie n t ific  and en g in eerin g  
p ro b le m s  are usu a lly  c o lle g e  graduates 
w ith a m a jo r  in one o f the s c ie n c e s  or  
in en g in eerin g  and som e c o u r s e s  in 
m ath em atic  s.

A  grow in g  num ber o f c o u r s e s  in 
e le c tr o n ic  d a ta -p ro ce s s in g  are b ecom in g  
ava ilab le  in  c o l le g e s  and u n iv e rs it ie s  . 
Such c o u r s e s  help  young peop le  t o  
d ec id e  w hether they lik e  th is type o f 
w ork  and m a y  a lso  h e lp  ex p e r ie n ce d  
p r o g ra m m e rs  to advance to h igher le v e l 
jo b s .  A bout 15 c o l le g e s  and un iver s it ie s  
have com puting ce n te rs  and o ffe r  p r o 
g ra m s o f  com p u ter tra in ing  including 
b a s ic  c o u r s e s  such as the m ech a n ics  
o f  co m p u te rs , the g e n e r a l  lo g ic  o f 
p rog ra m m in g , and c o d i n g  fo r  c o m 
p u ters , and a lso  advanced c o u r s e s  fo r  
m a n a g eria l p e rso n n e l. M a n y  o t h e r  
c o l le g e s  o f fe r  one o r  m o r e  c o u r s e s  
re la tin g  to the use o f e le c tr o n ic  c o m 
puter s.

C h an ces fo r  advancem ent are  good  
in th is expanding occu p a tion . In  la rg e  
com p a n ies , the ju n ior  p ro g ra m m e r  m ay 
b e co m e  a fu ll- f le d g e d  p ro g ra m m e r  a fter  
a y e a r  o r  tw o o f ex p e r ie n ce  and la ter  
m ay  be p rom oted  to sen ior  p ro g ra m m e r  
in ch arg e  o f a team  o f p ro g ra m m e rs , 
o r  perh ap s to  m eth od s , sy s te m s , o r  
p ro ce d u re s  analyst. P rom otion  is  a lso  
p o s s ib le  to h igh er p o s i t i o n s  such as 
m an ager in ch arg e  o f p ro g ra m  a n a ly s is ,
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m an ager o f  the com puting ce n te r , and 
v ic e  p res id en t in c h a r g e  o f  m eth ods 
r e s e a r c h .

Employment Outlook
E m ploym en t o p p o r t u n i t i e  s fo r  

p ro g ra m m e rs  are  ex p ected  to rem ain  
v e ry  fa v o ra b le  through the e a r ly  1960*s. 
A dd itional p r o g ra m m e rs  w ill  be n eeded  
both by e m p lo y e rs  a lrea d y  using e le c 
tro n ic  co m p u te rs , and by th ose  planning 
to in sta ll such e q u i p m e n t .  F ew er 
open ings are anticipated  in the s c ie n t ific  
and en g in eerin g  fie ld  than in p ro g ra m 
m ing o f  o f f ic e  and oth er m a ss  data. 
H o w e v e r ,  t h e  num ber o f qu a lified  
can d idates fo r  p ro g ra m m e r  jo b s  m ay 
a lso  be sm a lle r  in the te ch n ica l fie ld , 
s in ce  c o l le g e  graduates with a b a ck 
ground in m a th em a tics , s c ie n c e , and 
en g in eer in g --w h o  are  p r e fe r r e d  fo r  these  
p rog ra m m in g  jo b s - - w i l l  be in s t r o n g  
dem and fo r  m any oth er types o f  w ork .

C ontinued expan sion  in em ploym en t 
o f p ro g ra m m e rs  is  ex p ected  o v er  the 
long run, ow ing to  the s a m e  g en era l 
fa c to r s  w hich  have led  to the in c re a s e d  
u s e  o f  e le c t r o n ic  com puting sy stem s 
in the re ce n t  past. In o f f i c e s  w here 
the v o lu m e o f  re co rd k e e p in g  is  g rea t, 
th ere  w ill  continue to be n eed  to red u ce  
the c o s t  o f  p r o c e s s i n g  trem en d ou s 
am ounts o f data and to p rod u ce  b e t te r , 
m ore t im e ly  reports  on w hich  m anagem ent 
d e c is io n s  can  be b a sed . E xpen d itu res 
fo r  s c ie n t ific  and en g in eerin g  r e s e a r c h  
and dev e lop m en t are  ex p ected  to rem a in  
high, and e le c tr o n ic  com p u ters  w ill  be 
u sed  as an aid in so lv in g , w ith e x tr a o r 
d in ary  speed , m o re  and m o re  s c ie n t ific  
and en g in eerin g  p ro b le m s . C om p u ters  
w ill  a lso  be u sed  in c re a s in g ly  to w ork  
out p ro b le m s  con n ected  with autom ation  
o f fa c to r y  p r o c e s s e s .  Thus, em ploym en t 
o f  p r o g ra m m e rs  w ill g ro w , as add itional 
b u s in ess  esta b lish m en ts  and g overn m en t 
a g e n c ie s  in sta ll th e ir  f i r s t  com p u ters  
and o th ers  expand th e ir  c o m p u t i n g  
s y s t e m s .  The F e d e ra l G overn m en t, 
w hich  had a p p rox im a te ly  100 autom atic 
d a ta -p ro ce  ssing in sta lla tion s  operatin g  
in con n ection  with o ff ic e -ty p e  w ork  in 
June 1957, planned to in sta ll about 35 
m o re  sh ortly  th e re a fte r . An in cre a s in g  
num ber o f sm a ll com p a n ies  a re  ex p ected

to a cq u ire  com p u ters  and em p loy  p r o 
g ra m m e rs , ow ing to the dev e lop m en t o f 
sm a lle r , le s s  expen sive  equ ipm ent d e 
signed  fo r  use w here the v o l u m e  o f 
w ork  is  not la rg e  enough to w arran t the 
pu rch ase  o f e l a b o r a t e  e q u i p m e n t .  
F u rth e rm o re , rep la cem en t n e e d s  r e 
sulting fr o m  re tire m e n t and death o f 
p ro g ra m m e rs  w ill  p rov id e  an in cre a s in g  
num ber o f jo b  open ings in the y e a rs  
ahead, sin ce  m any p e rs o n s  tra in ed  in 
the 1950* s w ere  m ature  e m p lo y e e s  w ith 
se v e ra l y e a r s  o f w ork ing  e x p e r ie n ce .

N ew te ch n o lo g ica l and oth er d e 
v e lop m en ts  m ay a ffe c t  the am ount and 
quality  o f  the w ork  o f the p ro g ra m m e r . 
F o r  ex am p le , the use o f p rog ra m m in g  
l ib r a r ie s  (file s  o f  tested  p ro g ra m s ) and 
a u t o m a t i c  p rog ra m m in g  has a lrea d y  
e lim in ated  s o m e  o f the routine w ork  
n e c e s s a ry  in p rog ra m m in g . E xten sive  
use o f such a ids m ay  red u ce  the need  
f o r  som e types o f  p r o g ra m m e rs  and 
ra ise  t h e  q u a lifica tion s  req u ired  f o r  
o th e rs . A nother d evelop m en t w h i c h  
m ay a ffe c t  em p loym en t op p ortu n ities  in 
th is o ccu p ation  is  the esta b lish m en t o f 
add itional com puting ce n te rs  w hich  w ould 
p e r fo r m  s e r v ic e s  fo r  c lie n ts  on a fee  
b a s is . P oo lin g  o f w ork  in th ese  cen te rs  
m ay l e a d  to som e red u ction s  in the 
n u m b e r  o f p ro g ra m m e rs  n eeded  b y  
ind ividual com p a n ies . Any d e c r e a s e s  
o f th is kind, h ow ev er , are  lik e ly  to be 
m o re  than o ffs e t  by expan sion  in the 
p rog ra m m in g  sta ff s o f the cen ter  s, w hich  
look  fo r  w ard  to a g rea t am ount o f b u sin ess  
fr o m  sm a ll com p a n ies .

Earnings and Working Conditions
In form ation  o n p r o g r a m m e r s ' sa l

a r ie s  in com p a n ies  w hich  use l a r g e  
e le c tr o n ic  com puting sy stem s m ain ly  fo r  
o f f ic e -ty p e  op era tion s  in d ica tes  a w ide 
range in  sa la ry  le v e ls . T h is  re su lts  
p artly  fr o m  d iffe re n ce  s in the com p lex ity  
o f p rog ra m m in g  op era tion s  and the fa ct  
that sa la ry  le v e ls  have not y et b e co m e  
w e ll e s ta b lish ed  in th is new o ccu p a tio n . 
Junior o r  beginning p ro g ra m m e rs  had 
starting sa la r ie s  ranging fr o m  $3 ,600  to 
$ 5 ,4 0 0  in 1957. S a la r ies  are  g e n era lly  
in c re a s e d  annually fo r  a few  y e a r s - -u p  
to a m axim u m  o f $4, 500 to $7 , 100 fo r  
ju n io r  p ro g ra m m e rs . M in im um  s a la r ie s
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Programmer "d ebugging" h er program on a m ed iu m -sized  e l e c t r o n i c  com puter

o f  e x p e r ie n ce d  p ro g ra m m e rs  p rom oted  
to  the se m ise n io r  le v e l  g e n era lly  ranged  
fr o m  $4, 500 to $6 , 500, and th eir  m a x 
im um  s a la r ie s  w ere  fr o m  a p p rox im ate ly  
$ 6 ,0 0 0  to  m o re  than $8 , 500. At the 
sen ior  p ro g ra m m e r  le v e l, the range o f 
m in im um  sa la r ie s  w as fr o m  $ 5 ,2 0 0  to 
n ea r ly  $8 , 000 annually, and m axim u m  
earn in gs w e r e  fr o m  about $ 7 ,0 0 0  to 
app rox im a te ly  $12 ,00 0 . H igher sa la r ie s  
are earn ed  by t o p - le v e l  a d m in is tra tors  
re sp o n s ib le  f o r  p rog ra m m in g  w o r k .

The F e d e ra l G overn m en t paid m o st  
beginning p ro g ra m m e rs  $ 4 ,0 4 0  a y ea r  
in m i d - 1958. Som e w ith h igh er qual
ifica t io n s  r e c e iv e d  a starting  sa la ry  o f 
$ 4 ,9 8 0 .

The standard w ork w eek  fo r  p r o 
g ra m m e rs  is  u su a lly  35 to  40 h ou rs , 
depending on the in d u stry . A lthough the

o p e ra to rs  o f com puting sy stem s (those 
at the c o m p u te r1 s c o n t r o l  panel, or  
o p e ra to rs  o f the m a ch in es  that con v ert 
and prin t in form a tion ) m ay be on a 2 - 
o r  3 - shift b a s i s ,  p ro g ra m m e rs  on ly  
o c ca s io n a lly  w ork  even in gs o r  w eekends 
- - f o r  ex am p le , when they have d ifficu lty  
'•debugging1' a p ro g ra m . L ike m o s t  
other o ff ic e w o rk e r  s, p r o g r a m m e r s  
u su a lly  r e c e iv e  l ib e r a l  v a ca tion s , paid 
h o lid a y s , and s ick  le a v e , and are a lso  
.cov ered  by life  in su ra n ce , p en sion , h o s 
p ita l, m e d ica l, and o t h e r  e m p lo y e e - 
ben efit  p lans.

P rog ra m m ers  u su a lly  w ork  in w e ll-  
ligh ted , a ir -co n d it io n e d , m od ern  o ff ic e  s. 
E m p lo y e rs  m ake sp e c ia l e ffo r ts  to p r o 
v id e  b etter  than a verage  su rrou n din gs fo r  
p ro g r a m m e r s , so that they m ay  co n ce n 
trate  to a ch ieve  the ex trem e  a c cu ra cy  
n e c e s s a r y  fo r  p rog ra m m in g .
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Where To Go for More Information
P e r  soils in te re s te d  in p rog ra m m in g  

jo b s  can  apply d ir e c t ly  to la rg e  com pan ie  s 
that have o r  are planning to i n s t a l l  
e le c tr o n ic  com puting sy s te m s .

In form ation  on com p a n ies  that had 
e le c t r o n ic  d a t a -p r o c e  ssing equipm ent 
e a r ly  in 1957 is  ava ilab le  in A  Second 
Survey o f D o m e st ic  E le c tr o n ic  D ig ita l

C om puting S ystem s, U„ S. D epartm en t o f 
C o m m e r c e , O ffice  o f  T ech n ica l S e r v ic e s , 
1957. (A vailab le  fr o m  the D epartm ent 
o f  C o m m e r c e , W ashington 25, D . C . 
P r ic e  $7 . )

In form ation  about p ro g ra m m e r  jobs 
in g overn m en t a g e n c ie s  can be obtained 
fr o m  the U. S. C iv il  S erv ice  C o m m iss io n  
and fr o m  the a p p rop ria te  lo c a l  c iv i l -  
s e rv ice  a g e n c ie s .
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O c c u p a t i o n a l  O u t l o o k
P u b l i c a t i o n s

A coordinated group of publications designed to provide counselors 
and students with accurate, up-to-date occupational information

Occupational Outlook 
Handbook

Reprints 
from Handbook

Occupational 
Outlook Quarterly

Wall Charts, 
Summaries

Comprehensive reference Separate reports Periodical to keep Free material

book covering... for those with 
specific fields handbook users presenting highlights

• 500  occupations of interest. up-to-date o n .. . of outlook studies

• 25 major industries 65 separately • New Studies

• Also available os _  j j f bound pamphlets • Trends

. C _ >
■ m -

[ ...

ORDER FORM

Send order to the Superintendent o f Documents, Washington 25, D. C. , or  to any o f the following regional o ffices  o f the Bureau of 
Labor Statistics, U. S. Department o f  Labor:

341 9th Ave. 18 O liver St. 105 West Adams St. 50 7th St. NE. 630 Sansome St.
New York 1, N. Y. Boston 10, M ass. Chicago 3, 111. Atlanta 23, Ga. San F ran cisco 11, Calif.

Enclosed find $________________for:

__________ subscriptions to THE OCCUPATIONAL OUTLOOK at $1.00 per year dom estic; $1.25 foreign.

__________ copies o f the __________________________________________________________________ issue at 30 cents each.
(Month, year)

__________ copies o f THE OCCUPATIONAL OUTLOOK HANDBOOK, Bull. No. 1215, at $4 each.

Name __________________________________________________________________________ _ Street ______________________________________________________________

City _____________________________________________________________  Zone __________ State _______________________________________________________________

25-percent discount on orders o f 100 or  m ore o f any single publication.

(Please make check or  m oney order payable to Superintendent o f  Documents; do not send stam ps.)

N O TE: A nnouncem ents o f  new  bu lletin s in  the O ccupationa l O utlook S e r ie s  and c o p ie s  o f
su m m a rie s , w a ll ch a rts , and oth er f r e e  o ccu p a tion a l ou tlook  m a te r ia ls  a re  d is tr ib u ted , as 
they b e co m e  a v a ilab le , to  p e rso n s  on the O ccupationa l O utlook M ailing  L is t . T o  be p la ced  
on th is l is t ,  w rite  to O c c u p a t i o n a l  O utlook S e rv ice , B ureau  o f  L a b or  S ta tist ics , U. S. 
D epartm ent o f  L a b o r , W ashington  25, D. C .
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B a sic  in form ation  fo r  c a r e e r  planning, gu idance, tra in in g , and p erson n el w ork

The new O ccupationa l O utlook H andbook has been  co m p le te ly  re v is e d . New section s  
on p h ys ica l and b io lo g ica l s c ie n c e s , s o c ia l s c ie n ce s , a tom ic  en ergy , e le c tr o n ic s , in du stria l 
c h e m ica ls , banking, and departm ent s to re s  have been  added. The new d evelopm en ts that 
have brought sign ifican t changes in A m erica n  industry  during the 6 y e a rs  since the pu blica tion  
o f the p rev iou s  ed ition  are an alyzed  and evaluated, and th eir im pact on each  industry  and 
occu pation  is  ap p ra ised . The 1957 ed ition  re p o rts  on ap prox im a te ly  500 occu pation s and 25 
in d u str ies . M any o f these are lis te d  below .

E ach  re p o rt  d e s c r ib e s  the em ploym ent outlook , the training and qu a lifica tion s  r e 
qu ired , and earn ings and w orking  con d ition s . P opulation  and em ploym ent tren d s, and tren ds 

'in  the broad  in du stria l and occu pation a l grou ps are g iven  as background fo r  an understanding 
o f the individual f ie ld s  o f w ork . A ids to the u ser  include an in trodu ction  on "putting the 
handbook to w o rk " in  gu idan ce, an a lph abetica l index to occu pation s with c r o s s  r e fe r e n c e s , 
and a lis t  o f the occu pation s appropria te  to each  c o u n s e le e 's  ab ilitiesi o r  f ie ld s  o f  in te re st .

B ulletin  No. 1215. 700 p ages . I llu strated . $4.

For the first time, occupational information in the Handbook is available as

separate on 65 fields of work

EMPLOYMENT Bull.
OUTLOOK FOR-- No. Price

Accountants ..................................................  1215 -32  5$
Agricultural Occupations..........................  1215-31  35$
A ir  T ransp orta t ion .....................................  12 15 -13  20$
A irc ra ft  Manufacturing

Occupations................................................  1 2 15 -12  15£
Architects .....................................................  1215-33  5 $
Atomic Energy Field .................................  1 2 15 -14  15£
Automobile In d u s t ry ................................... 1 2 15 -15  15£
Automobile M ech a n ics ............................... 1215-48  5 $
Banking Occupations................................... 12 15 -16  15£
Barbers ........................................................... 1215-49  5 $
Beauty Operators .......................................  1215-50  5 $
Biological Sciences ...................................  12 15 -5  1 5£
Blacksmiths ..................................................  1215-51  5£
Boilermaking Occupations........................  1215-52  5$
Bookkeepers ..................................................  12 15 -34  5£
Building T r a d e s ...........................................  1215-7  40$
Business Machine Servicemen .............  1215-53  10£
Commercial Art is ts  ................................. 1215 -35  5$
Department Store Occupations .............  12 15 -17  15$
Diesel Mechanics.........................................  12 15 -54  5$
Dietitians and Home Economists...........  1215-36  10£
Dispensing Opticians and

Optical M echanics................................... 1215-55  5$
D ra f tsm e n ......................................................  1215-37  5£
Electric  Light and Power In d u st ry . . . .  12 15 -18  20£
Electronic Technicians ............................  1215-56  10£
Electronics Manufacturing

Occupations ............................................ 12 15 -19  15£
Electoplater s ................................................ 1215-57  5$
Engineering ..................................................  1215-3  1 5£
F o res te rs  ....................................................  1215-38  5$
Forge Shop Occupations ........................  12 15 -11  5$
Foundry Occupations ................................. 12 15 -10  1 5£
Health Service Occupations .................... 12 15-2  35$
Hotel Occupations.......................................  1215-20  15£

EMPLOYMENT Bull.
OUTLOOK FOR-- No. Price

Industrial Chemicals I n d u s t ry ...............  1215-21  15$
Industrial Machinery R ep a irm en ...........  1215-58  5$
Instrument M a k e r s .....................................  1215-59  5^
Insurance Occupations ............................  1215-22  15£
Interior Designers and Decorators . . .  1215-39  5$
Iron and Steel In d u stry ............................. 1215-23  15$
Jew e le rs  and Jew e lry  Repairmen . . . .  1215 -60  5$
Lawyers ......................................................... 1215-40  5^
Librarians ....................................................  12 15-41  5$
Machining Occupations.............................  12 15-9  20$
Maintenance Electricians ........................  1215 -6 1  5$
Men's Tailored Clothing Industry ......... 12 15 -24  i5£
M i l lw r ig h ts ....................................................  1215 -62  5$
Newspaper Reporters ............................... 1215-42  5$
Personnel W o rk e r s .......................... . ' . . . .  1215-43  5$
Petroleum Production and

Refining O ccupations............................  12 15 -25  20$
Physical and Earth S c ie n c e s .................. 1 2 15 -4  20$
Plastic Products M anufac turing ...........  1215-26  10£
Printing Occupations .................................  12 15-8  25$
Psychologists ..............................................  12 15 -44  5$
Radio and Television Broadcasting

Occupations ..............................................  1215-27  15£
Railroad Occupations ...............................  1215-28  25$
Refrigeration and A i r -

Conditioning M ech an ics ........................  1215-63  5£
Restaurant Occupations............................. 1215-29  15$
Secretaries ,  Stenographers,

and Typists .............................................. 12 15-45  5$
Social Sciences.............................................. 1 2 15 -6  15£
Social W o rk ers .............................................. 1 2 1 5 - 4 6  5$
Statisticians....................................................  1215-47  5$
Teaching ......................................................... 12 15 -1  15£
Telephone Occupations............................... 1215 -30  20$
Watch Repairmen .....................................  12 15 -64  5$
Welders and Oxygen C u t t e r s .................. 12 15-65  IO9

Available from the Superintendent of Documents, Washington 25, D. C., or any of the following regional offices 
of the Bureau of Labor Statistics, U. S. Department of Labor:

630 Sansome St., San Francisco 11, Calif. 105 West Adams St., Chicago 3, III.
50 Seventh St. NE., Atlanta 23, Ga. 18 Oliver St., Boston 10, Mass.

341 Ninth Ave., New York 1, N. Y.
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