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Abst rac t  

Sources o f  Waqe Dispersion: 
The Con t r i bu t i on  o f  In teremployer  D i f f e r e n t i a l s  Wi th in  I n d u s t r y  

Labor economists' cu r ren t  focus on the e f f e c t  o f  long-run labor- supply 
f a c t o r s  on wages leaves unexplained more than h a l f  o f  wage v a r i a t i o n .  This 
paper examines whether d i f f e rences  apparent ly  associated w i t h  demand may 
increase our  a b i l i t y  t o  exp la in  earnings. 

I n  BLS I n d u s t r y  Wage Surveys, establishment-based wage d i f f e r e n t i a l s  
( c o n t r o l  1  i n g  f o r  occupat ion) p a i d  t o  b l  ue-col l  a r  employees account f o r  20-70 
percent  o f  w i th in- indus t r y  wage v a r i a t i o n .  This corresponds t o  a standard 
d e v i a t i o n  i n  wages o f  11 percent  o f  the  mean, almost as l a r g e  'as  wage 
v a r i a t i o n  among two- d ig i t  i n d u s t r i e s ,  and a l a rge  p o r t i o n  o f  the economywide 
standard d e v i a t i o n  o f  wages o f  about 50 percent .  

Upon i n v e s t i g a t i o n ,  the occupation c l a s s i f i c a t i o n s  appear s u f f i c i e n t l y  
narrow t o  r e j e c t  the  p o s s i b i l i t y  t h a t  establ ishments are simply sor ted  by 
educat ion, tenure, o r  age. Furthermore, s ince a t  l e a s t  h a l f  o f  wage v a r i a t i o n  
among employers i s  l i n k e d  t o  c h a r a c t e r i s t i c s  such as union a f f i l i a t i o n ,  s ize,  
product,  technology, and method o f  pay, these d i f f e r e n t i a l s  a re  n o t  random. 
F i n a l l y ,  the  evidence i s  i ncons i s ten t  w i t h  s t rong vers ions o f  compensating 
d i f f e r e n t i a l s  models, These f i n d i n g s  underscore the need f o r  f u r t h e r  research 
i n t o  models o f  e f f i c i e n c y  wages, barga in ing  over ren ts ,  and systematic s o r t i n g  
by unmeasured worker a b i l i t y .  



I n t r o d u c t i o n  

Are employers a c t i v e  p a r t i c i p a n t s  o r  passive p r i c e  take rs  i n  t he  l abo r  

market? Cur ren t ly ,  most emp i r i ca l  labor  economics s tud ies  focus on educat ion 

and experience ( t h a t  i s ,  long- run labor  supply, as in t roduced i n  Becker 119641 

and Mincer C19741) t o  the ex ten t  t h a t  the  v a r i a t i o n  l e f t  unexplained i n  wage 

equat ions ( w e l l  over h a l f  o f  t he  t o t a l )  i s  ascr ibed t o  unobserved human 

c a p i t a l  or random e r r o r .  1 

I n  the  1940s and 1950s, the  admin i s t ra t i on  o f  wage and p r i c e  c o n t r o l s  l e d  

economists t o  examine employer wage p o l i c i e s  ( t h a t  i s ,  l abo r  demand, see Segal 

C19811 and Ker r  C19831).2 Recent research on i n d u s t r y  wage e f f e c t s  

f o rce fu l  l y  documents the e x i  stence and co r re la tes  o f  i n d u s t r y  wage 

d i f f e r e n t i a l s ,  and chal lenges the  assumption t h a t  wage v a r i a t i o n  between 

i n d u s t r i e s  r e f l e c t s  o n l y  human c a p i t a l  d i f f e rences ,  bu t  remains i nconc lus i ve  

as t o  the  source o f  the d i f f e r e n t i a l s  (see summary i n  Dickens and Katz C19861). 

However, i ndus t r y  i s  no t  un ique l y  def ined; sources o f  v a r i a t i o n  between 

i n d u s t r i e s  should a f f e c t  wages w i t h i n  i n d u s t r y  as w e l l .  I n t e r i n d u s t r y  s tud ies  

neg lec t  w i t h in- indus t r y  sources o f  wage v a r i a t i o n  t h a t  do n o t  vary  much among 

i n d u s t r i e s  ( f o r  example, s i z e  o f  establ ishment,  Brown and Medoff C19871). 

I n  an ana l ys i s  o f  var iance o f  i n d i v i d u a l  p roduc t ion  workers'  wages w i t h i n  

and between establ ishments, t h i s  paper shows t h a t ,  c o n t r o l l i n g  f o r  d e t a i l e d  

occupat ion, wage v a r i a t i o n s  among employers are almost as l a r g e  as the  

v a r i a t i o n s  among i n d u s t r i e s .  I n  f a c t ,  occupat ion and establ ishment  i d e n t i t y  

a lone can e x p l a i n  90 percent  o f  wage v a r i a t i o n  among b l u e- c o l l a r  workers. 

The paper then performs a  v a r i e t y  o f  t e s t s  f o r  the  consis tency o f  the 

f i nd ings  w i t h  simple exp lanat ions  of  establ ishment  d i f f e r e n t i a l s .  The da ta  

i n c l u d e  d e t a i l e d  j ob  c l a s s i f i c a t i o n  and sex, b u t  no o t h e r  standard measure o f  



human c a p i t a l .  Thus, t h e  r e s u l t s  a re  t e s t e d  f o r  whether t h e  c l a s s i f i c a t i o n s  

a re  s u f f i c i e n t l y  d e t a i l e d  t o  cap tu re  most p r o d u c t i v e  d i f f e r e n c e s  due t o  

educat ion,  exper ience,  and tenure .  The p o s s i b i l i t y  t h a t  employer 

d i f f e r e n t i a l s  compensate f o r  undes i rab le  c o n d i t i o n s  o f  employment i s  a l s o  

eva luated.  Then, t h e  d i f f e r e n t i a l s  a re  t e s t e d  f o r  evidence of  nonrandomness. 

F i n a l l y ,  some a l t e r n a t i v e  exp lana t i ons  a re  d iscussed.  

Thus, t h i s  paper e s t a b l i s h e s  t h a t  employer wage d i f f e r e n t i a l s  a re  a  l a r g e ,  

neg lec ted  p o r t i o n  o f  wage v a r i a t i o n  t h a t  m e r i t  c o n t i n u i n g  research .  The wage 

d i f f e r e n t i a l s  i n v e s t i g a t e d  here  accrue, on average, t o  a l l  employees a t  an 

estab l ishment ;  they  a re  c o e f f i c i e n t s  on es tab l i shmen t  dummies, c o n t r o l l i n g  f o r  

occupat ion.  The dependent v a r i a b l e  i s  earn ings  o f  b l u e- c o l l a r  workers i n  s i x  

manufac tu r ing  i n d u s t r i e s ,  n e t  o f  f r i n g e s  and ove r t ime  and s h i f t  premia.  

A l though c e r t a i n l y  w e l l  w i t h i n  t he  t o p i c  o f  employer d i f f e r e n t i a l s ,  

d i f f e r e n c e s  between t h e  p u b l i c  and p r i v a t e  sec to r s ,  between manufac tu r ing  and 

nonmanufactur ing i n d u s t r i e s ,  and between b l u e- c o l l a r  and w h i t e - c o l l a r  

employees a re  beyond t h e  scope o f  t h i s  work.3 

I. Emp i r i ca l  L i t e r a t u r e  on Employer Waqe E f f e c t s  W i t h i n  I n d u s t r y  

Prev ious s tud ies  o f  employer wage e f f e c t s  s t r o n g l y  suggest t h e  ex i s t ence  

o f  w i th in- occupa t ion  i n t e remp loye r  d i f f e r e n t i a l s ,  b u t  do n o t  document t h e i r  

ex i s t ence  i n  t h e  U n i t e d  S ta tes .  The few U.S. s t u d i e s  have focused on a  s i n g l e  

aspect  o f  i n te remp loyer  d i f f e r e n c e s  (such as p l a n t  s i z e ) ,  o r  on one occupa t i on  

o r  c i t y ,  r a t h e r  than  on e s t i m a t i n g  t h e  importance o f  t h e  whole d i f f e r e n t i a l  

across many occupat ions,  as t h i s  s tudy  does. For a  more d e t a i l e d  r ev i ew  o f  

the t h e o r e t i c a l  and empi r i  c a l  1  i t e r a t u r e ,  see Groshen (1  988a). 



Two U.S. case studies find significant differentials between firms, making 

use of unusually rich information on both worker and firm characteristics. 

Reynolds (1951 1 concludes that firms select the general wage level on which 

they operate until forced to change. Rees and Schultz (1970) estimate 

individual and establishment effects on wages for four groups of occupations 

and find systematic differences between firms that are not entirely consistent 

across all occupations. 

Mackay, et a1 . (1 971 1, No1 an and Brown (1 9831, and Brown, et a1 . (1 9841, 

are recent case studies of English and Australian labor markets. Although the 

techniques used are different, their results are similar to those presented in 

this paper: plant differentials are a large and fundamental component of wage 

dispersion. And, they are persistent over time and linked to plant 

performance. Hodson (1983) matches U.S. survey data with employer information 

and finds employer characteristics to be strongly significant predictors o f  

wages, controlling for standard human capital measures. 

Ward (1 980) and Van Gi ezen ( 1982) suggest that a1 though i nteroccupational 

differentials are somewhat compressed within establishments, establishment 

effects are fairly uniform across occupations. Other support for the probable 

existence o f  establishment effects comes from studies of the relationship 

between wages and particular establishment differences (for example, employer 

size, Brown and Medoff 119871, and proportion female, Blau C19771). 

11. Microeconomic Sources o f  Wage Differentials Between Employers 

Groshen (1988a) reviews the features of several theories that explain the 

apparent existence o f  employer differentials, by taking into account factors 

costly to the employer-worker relationship. Thi s section introduces the 



nature o f  the  puzzle and the th ree  s imp les t  so lu t ions .  

Under p e r f e c t  compet i t ion i n  c a p i t a l  and labor  markets, equ iva len t  workers 

a t  equ iva len t  jobs earn the same wage. Employers whose wages s t r a y  from the  

market r a t e  ( t h a t  i s ,  f rom the h o r i z o n t a l  supply curve) w i l l  be fo rced ou t  of 

business by loss  o f  employees (wages s e t  t oo  low) o r  c a p i t a l  (wages set  t o o  

h igh ) .  Va r ia t i ons  i n  labor  demand should a f f e c t  o n l y  q u a n t i t y  h i red ,  never 

wages, so long as worker u t i l i t y  i s  unaf fected.  

The poss ib le  ex is tence o f  employer wage d i f f e r e n t i a l s  r a i s e s  two 

quest ions: (1 what mot ivates one employer t o  pay more than another? and, (2) 

how do high-wage employers s tay i n  business? I f  p r o d u c t i v i t y  d i f f e r e n t i a l s  

a re  invoked as answers, they must be due t o  t r a i t s  o f  i n d i v i d u a l s  (no t  

employers), imp ly ing  the need f o r  more explanat ion ( t h a t  i s ,  a  reason fo r  

s o r t i n g ) .  I f  p r o d u c t i v i t y  d i f f e r e n t i a l s  are no t  the answer, then c o s t l y  

in fo rmat ion  o r  imper fec t  compet i t ion i n  the product market must be present and 

operate on a l l  employees o f  an establ ishment  s i m i l a r l y .  

S o r t i n g  by A b i l i t y .  The f i r s t  model re laxes the assumption o f  uniform 

p r o d u c t i v i t y  among workers. However, i n  order  t o  generate establ ishment 

d i f f e r e n t i a l s  r a t h e r  than j u s t  i n d i v i d u a l  d i f f e r e n t i a l s ,  the theor ies  must 

e x p l a i n  why the marginal product  o f  workers var ies  by employer. The reason 

f o r  such segregat ion by establ ishment  may be ' j o b s  as dam s i t e s '  (Akerlof 

C1981 I), the abi 1  i ty- sensi t i v e  technology (Roy C1951 I), the soc io logy  of team 

p r o d u c t i v i t y  as a  f u n c t i o n  o f  team u n i f o r m i t y ,  o r  d i f f e rences  i n  the  age of 

es tab l  i shments ( r e f l e c t e d  i n  average experience o f  employees). I n  a1 1  

vers ions ,  a1 1  employers (whether high-wage o r  low), earn zero o r  equal p r o f i t s  

i n  e q u i l i b r i u m .  They maximize p r o f i t s  by so r t i ng ;  they avoid h i r i n g  o r  

r e t a i n i n g  workers l ess  product ive  than t h e i r  e x i s t i n g  work force. 



Compensating D i f f e r e n t i a l s  Wages w i l l  mismeasure t h e  t o t a l  r e t u r n  t o  

working i f  they  i nc lude  d i f f e r e n t i a l s  t o  compensate workers f o r  e x t r a  

nonpecuniary cos ts  o f  t h e i r  employment (Smith C17761 and Smith C19791). 

Employer ( r a t h e r  than i n d i v i d u a l )  d i f f e r e n t i a l s  a r i s e  when q u a l i t y  of working 

cond i t i ons  i s  cons i s ten t  across a l l  o r  most of the work f o r c e  i n  

establ ishments.  Al though many standard examples ( f o r  example, d i r t  o r  

phys ica l  e x e r t i o n )  do no t  apply ,  h igh  r i s k  o f  l a y o f f ,  poor v e n t i l a t i o n ,  f r i n g e  

b e n e f i t s ,  personnel t reatment,  o r  l o c a t i o n  could presumably a f f e c t  a l l  o r  most 

workers i n  an establ ishment .  Then, the  costs  o f  improvement of  these 
/ 

cond i t i ons  must vary  enough among p l a n t s  t o  generate l a r g e  d i f f e r e n t i a l s .  5 

Random V a r i a t i o n s .  F i n a l l y ,  i f  search i s  expensive f o r  job-seekers o r  

f i rms, the  marketplace can sus ta in  a  range o f  wages because the  ga in  from 

f u r t h e r  search becomes uncer ta in ,  r a t h e r  than a  known quant i  t y  ( S t i  g l  e r  C19621 

and Rothschi l d  and S t i g l  i t z  E19761). D i s t r i b u t i o n s  o f  wages are sus ta inab le  

o n l y  i f  the minimum wage p a i d  d i f f e r s  f rom the mean o f f e r  by l ess  than search 

costs.  Lagged adjustment t o  l abo r  market cond i t ions  (Dunlop C19821) prov ides 

6 a  mechanism t h a t  generates random wage v a r i a t i o n s .  However, if employer 

d i f f e r e n t i a l s  are la rge ,  long- l ived ,  o r  associated sys tema t i ca l l y  w i t h  

c h a r a c t e r i s t i c s  o f  employers, they  are probably  no t  random v a r i a t i o n s .  

111. An Ana lys is  o f  Variance o f  Wages 

1  . The Appl i c a t i o n  o f  ANOVA t o  Wages 

The f o l l o w i n g  equat ion forms the  bas is  o f  most recen t  emp i r i ca l  l abo r  

economics wage research ( f o l l o w i n g  Mincer C19741): 



where w k  = ln(wage) f o r  i n d i v i d u a l  k ,  
p = i n t e r c e p t ,  

Zk  = vec tor  o f  demographic c h a r a c t e r i s t i c s  (age, school ing, e tc . ) ,  
v = vec tor  o f  c o e f f i c i e n t s  o f  ( re tu rns  t o  having) demographic 

c h a r a c t e r i s t i c s ,  and 
E~ = randomly d i s t r i b u t e d  e r r o r  term. 

If v i r t u a l l y  a l l  p roduct ive  d i f f e rences  i n  human c a p i t a l  are between, n o t  

w i th in ,  narrowly de f ined occupations (sec t ion  I V  examines t h i s  issue f u r t h e r ) ,  

occupat ion dummies capture a l l  s i g n i f i c a n t  d i f f e rences  i n  human c a p i t a l  (and 

working cond i t i ons )  among occupations. The index i can be in t roduced f o r  

occupat ion i , so t h a t  k denotes the  k 9  i n d i v i d u a l  i n  occupation i . Then 

l e t  X i  be a  vec tor  o f  occupat ional dummies, w i t h  u as the vector  of 

occupat ion d i f f e r e n t i a l s ,  y i e l d i n g  the  f o l l o w i n g  equation: 

The t e s t  f o r  the  importance o f  d i f f e rences  associated w i t h  the demand s ide  

i s  t o  est imate the  c o n t r i b u t i o n  o f  employer va r i ab les  inc luded i n  a  wage 

equat ion w i t h  supply-side var iab les ,  as fo l l ows :  

where w = ln(wage> o f  employee k  i n  occupation i a t  employer j , 
Yj = vec to r  o f  employer j ' s  c h a r a c t e r i s t i c s  ( i ndus t r y ,  s ize,  etc . ) ,  

o r  a  vec tor  o f  establ ishment dummy var iab les ,  
D = vec to r  o f  c o e f f i c i e n t s  o f  ( re tu rns  t o  working f o r )  the employer, 

XIYj = i n t e r a c t i o n  between occupation i and c h a r a c t e r i s t i c s  of 
employer j , and 

y = vec to r  o f  re tu rns  t o  occupation i working f o r  employer j. 

If wages are a t  a l l  dependent on employer c h a r a c t e r i s t i c s ,  the omission of 

employer va r i ab les  d imin ishes the a b i l i t y  o f  t he  model t o  exp la in  wage 



v a r i a t i o n ,  and biases est imates o f  c o e f f i c i e n t s  on i n d i v i d u a l  c h a r a c t e r i s t i c s  

co r re la ted  w i t h  p lace o f  employment. To measure the f u l l  impact o f  employer 

d i f f e r e n t i a l s  on wage v a r i a t i o n ,  the f i r s t  r e s u l t s  presented se t  Y equal t o  a  

vector  o f  establ ishment  dummies. Thus, equat ion (3) can be r e w r i t t e n  and 

wages may be understood as the sum o f  a  se r ies  o f  d i f f e r e n t i a l s :  

where a, ,  B,, and y l  are the i*, jG, and i j ~  elements of 

the a, B, and y  vectors, respec t i ve l y ,  and p i s  the o v e r a l l  mean wage. 

The i n t e r a c t i o n  o f  occupat ion and establ ishment  i s  the group o f  workers 
I 

ho ld ing  the  same occupat ion a t  the same p l a n t .  I n  t h i s  paper, t h i s  w i  11 be 

ca l  l e d  an employee's "work-group." These d i f f e r e n t i a l  s  can be understood as 

fo l l ows :  

1 )  Occupation d i f f e r e n t i a l  (a l )  i s  an occupat ion 's  average d e v i a t i o n  
from mean wages, across a l l  establ ishments.  Presumably, these premia r e f l e c t  
p r o d u c t i v i t y  and compensating d i f f e rences  among occupations. 

2) Establ ishment d i f f e r e n t i a l  (BJ)  i s  the  employees' average d e v i a t i o n  
f rom occupat ion mean i n  an establ ishment,  across a l l  occupat ions. Thus, these 
encompass many d i f f e r e n t i a l s  proposed i n  e a r l i e r  research: s i ze  o f  employer, 
i ndus t r y ,  percentage female, union, e t c .  

3) Work-group ( i n t e r a c t i o n )  d i f f e r e n t i a l  ( y l J )  i s  pa id  t o  a  p a r t i c u l a r  
work g r o w  above the o c c u ~ a t i o n  and establ ishment  d i f f e r e n t i a l s .  High 
var iance i n  t h i s  term ind i ca tes  s i g n i f i c a n t l y  d i f f e r e n t  i n t e r n a l  wage 
s t ruc tu res  among employers. 

4) W i th in  work-group ( i n d i v i d u a l )  d i f f e r e n t i a l  i s  an i n d i v i d u a l  
o r  r e s i d u a l  d e v i a t i o n  f rom the  mean f o r  an occupat ion i n  an establ ishment ,  
presumably the  r e s u l t  o f  i n d i v i d u a l  p r o d u c t i v i t y  o r  tenure d i f f e rences  o r  
d i f f e r i n g  compensation s t r a t e g i e s  on the  p a r t  o f  employers ( f o r  example, 
i n c e n t i v e  vs. day ra tes ) .  The more t h a t  wages are  t i e d  t o  i n d i v i d u a l s  r a t h e r  
than to jobs,  the  l a r g e r  i s  t h i s  component. 

Note t h a t  equat ions ( 3 )  and (4) express the  same model, i n  s l i g h t l y  

d i f f e r e n t  no ta t i on .  I f  the  d i f f e r e n t i a l s  i n  equat ion ( 4 )  are  mu tua l l y  



independent, ana lys is  o f  var iance (ANOVA) w i l l  p a r t i t i o n  the  t o t a l  var iance o f  

wages as fo l lows:  

The r e l a t i v e  s i z e  o f  each var iance component est imate i n d i c a t e s  i t s  

r e l a t i v e  economic importance more c l e a r l y  than would a t a b l e  o f  c o e f f i c i e n t  

est imates f o r  each occupation, each establ ishment and each work-group. Our 

i n t e r e s t  i s  the economic and s t a t i s t i c a l  s i g n i f i c a n c e  o f  the  d i f f e r e n t i a l s  as 

groups, summarized by the  r e l a t i v e  s izes  o f  the var iance components, as 

f o l  lows : 

1 ) a: measures the importance o f  ex terna l  occupat ional  1 abor markets, 
2) oi measures the impact o f  employer d i f f e rences  on wage determinat ion,  
3) a2 measures the independence o f  i n t e r n a l  labor  markets, and Y 4) u, measures the importance o f  worker d i f f e rences  w i t h i n  work-group. 

D i f f e r i n g  r e l a t i v e  s izes o f  the components suggest very d i f f e r e n t  views o f  

the f u n c t i o n i n g  o f  the  labor  market. Table 1 l i s t s  e i g h t  p o s s i b l e  conclus ions 

f rom ANOVA ( a l l  a l l ow ing  f o r  i n d i v i d u a l  v a r i a t i o n )  and summarizes t h e i r  

i m p l i c a t i o n s  f o r  economic wage determinat ion  models. The a n a l y s i s  i n  t h i s  

paper uses model 8 t o  t e s t  f o r  the  o the r  seven models. 

The essent ia l  compl ica t ion  t o  the d iscuss ion  above i s  t h a t  var iance 

component decomposition as shown i n  equat ion (5) i s  n o t  s t r a i g h t f o r w a r d  when 

data a r e  unbalanced. An unbalanced design produces m u l t i c o l l i n e a r i t y  between 

the vec tors  o f  dummy va r iab les  ( X i  and Y,) i n  equat ion (31, which prevents 

a s imple separat ion o f  the impacts o f  X and Y. I f  an establ ishment  employs a 

r e l a t i v e l y  l a rge  number o f  workers i n  a s k i l l e d  occupation, we cannot 

d i s t i n g u i s h  whether a d i f f e r e n t i a l  p a i d  t o  those workers i s  due t o  t h e i r  

employer o r  t o  t h e i r  occupat ion. 



The ANOVA technique app l i ed  i s  a  decomposition o f  the  sum o f  squares o f  

wages ( r a t h e r  than a  variance components est imat ion) ,  because the c o r r e c t  

number o f  degrees o f  freedom i s  u n i d e n t i f i e d  i n  an unbalanced design.' This  

technique expl i c i  t l y  est imates the ambiguity a r i s i n g  f rom design imbalance. 

The summary o f  the technique provided i n  t a b l e  2 shows how a  ser ies  of own 

l e a s t  squares (OLS) regressions i s  used t o  p a r t i t i o n  the sum of squares of  

wages i n t o  components corresponding t o  those shown i n  equat ion (5) by n o t i n g  

the  changes i n  the c o e f f i c i e n t  o f  determinat ion ( t h a t  i s ,  sum o f  squares 

expla ined as a  p ropo r t i on  o f  t o t a l ) .  Use o f  the R 2  standardizes o; 

t o  a  value o f  one, across i n d u s t r i e s .  F i r s t ,  l o g  wages are  regressed on 

vec tors  o f  occupat ion and es tab l  i shment dummies, each separate ly .  Then they  

a re  both inc luded i n  an equat ion ( c a l l e d  the f u l l  main- ef fects model). The 

marginal c o n t r i b u t i o n  o f  each t o  the  f u l l  main-effects model (over the 

equat ion w i t h  the  o ther  one alone) measures the p o r t i o n  of wage v a r i a t i o n  

associated unambiguously w i t h  t h a t  f a c t o r .  These correspond t o  minimum 

est imates o f  the r e l a t i v e  s i z e  o f  the variance con t r i bu ted  by occupation and 

establ ishment  d i f f e r e n t i a l s ,  o r  o: and 0;. The d i f f e r e n c e  

between the R 2  o f  each se t  o f  dummies i n  the equat ion alone and i t s  marginal 

c o n t r i b u t i o n  t o  the  f u l l  main- ef fects equat ion i s  a  measure of the " j o i n t "  

( c o l l  i near, o r  ambiguous) explanatory power o f  occupat ion and establ  i shment. 

The r e l a t i v e  c o n t r i b u t i o n  o f  work-group d i f f e r e n t i a l s  (a;) i s  

measured by the d i f f e r e n c e  between the explanatory power o f  the  regression on 

work-group dummies and t h a t  o f  the f u l l  main-effects model. The i n d i v i d u a l  

c o n t r i b u t i o n  ( 0 : )  i s  measured by the v a r i a t i o n  unexplained by 

work-group. 



2. The Data 

The data used are  Bureau o f  Labor S t a t i s t i c s  Indus t r y  Occupational Wage 

Surveys f o r  s i x  manufactur ing i ndus t r i es .  Table 3 presents means o f  the bas ic  

c h a r a c t e r i s t i c s  o f  the samples. (Means o f  a l l  var iab les  used i n  the ana lys i s  

appear i n  the appendix.) 

Separate ana lys i s  o f  i n d u s t r i e s  al lows occupations t o  be narrowly defined, 

wh i le  cover ing a l a r g e  p ropo r t i on  o f  each employer 's work fo rce .  I n  

cross- industry  surveys, e i t h e r  occupations must be very broadly defined o r  t he  

vas t  m a j o r i t y  o f  the employees o f  each establ ishment are excluded from 

analys is ,  because o n l y  support occupations are employed i n  common across 

employers. Since i n d u s t r i e s  as a whole have wage d i f f e r e n t i a l s ,  ana lys is  

w i t h i n  i n d u s t r y  tends t o  underestimate the c o n t r i b u t i o n  o f  establ ishment by 

the s i ze  o f  the i n d u s t r y  e f f e c t .  

The data cons i s t  o f  the wages, sex, occupat ion, and establ ishment 

i d e n t i f i e r  o f  i n d i v i d u a l  p roduct ion  and maintenance workers. Wages repo r ted  

are s t ra igh t- t ime  hou r l y  wages (no overt ime o r  s h i f t  premia inc luded) fo r  

hou r l y  workers, and average hou r l y  earnings f o r  i ncen t i ve  workers. A1 though 

con f i den t i a l  i t y  r e s t r i c t i o n s  p r o h i b i t  the re lease o f  employers' names, the  

data inc lude unique establ ishment i d e n t i f i e r s  and p l a n t  c h a r a c t e r i s t i c s :  

fo r  example, s ize ,  i n d u s t r y  sector ,  major method o f  pay, union a f f i l i a t i o n ,  

major product ,  and region.  

An important  f e a t u r e  o f  these data are the occupation d e f i n i t i o n s .  These 

i ndus t r y- spec i f i c  j o b  c l a s s i f i c a t i o n s  are more d e t a i l e d  than 4- d i g i t  

D i c t i o n a r y  o f  Occupational T i t l e s  o r  Census codes and cover approximately 60 
I 

percent  o f  establ ishment  employment. For example, i n  the p l a s t i c s  sample, 

codes d i s t i n g u i s h e d  among these three occupations working on a blow-molding 
I 

machine: 'opera te '  , ' set-up' , and ' set-up and operate. ' This l e v e l  of d e t a i  1 



provides s t rong c o n t r o l  f o r  human c a p i t a l  as p roduc t i ve l y  used. 

Each extensive survey covers f rom 11,000 t o  168,000 workers and f rom 57 t o  

876 establ ishments. The s i x  manufactur ing i n d u s t r i e s  s tud ied  are an a r b i t r a r y  

subset o f  the i n d u s t r i e s  w i t h  moderate u n i o n i z a t i o n  ra tes  i n  Freeman (1981). 

The i n d u s t r i e s  inc luded are f a i r l y  d iverse ,  va ry ing  widely  i n  p ropo r t i on  

unionized, male, and incent ive .  

3. The Impact o f  Establishment E f f e c t s  on Wage Dispers ion 

Table 4 p a r t i t i o n s  the t o t a l  sum o f  squares o f  wage f o r  each i n d u s t r y  i n t o  

f i v e  categor ies:  occupat ion, establ ishment ,  j o i n t  (occupat ion and 

es tab l  i shment) , work-group, and i n d i v i d u a l  . I n  order  t o  c o n t r o l  f o r  human 

c a p i t a l  as f u l l y  as poss ib le ,  sex, reg ion  (where a v a i l a b l e ) ,  and an i n c e n t i v e  

dummy are inc luded w i t h  j o b  c l a s s i f i c a t i o n  i n  the ana lys is  below.' For ease 

o f  expos i t ion ,  the  e n t i r e  group o f  va r i ab les  i s  r e f e r r e d  t o  as "occupation" i n  

the tab les  and d iscussion t h a t  f o l l o w s ,  except when s ta ted  t o  the cont rary .  

I n  the s i x  i n d u s t r i e s  studied, establ ishment  e f f e c t s  w i t h i n  i n d u s t r y  

account f o r  a  minimum o f  12 percent  t o  58 percent  ( w i t h  a  mean o f  31 percent)  

o f  wage v a r i a t i o n .  These are d i f f e r e n t i a l s  pa id  t o  a l l  p roduct ion  workers i n  

the establ ishment,  c o n t r o l l i n g  f o r  occupat ion, sex, i ncen t i ve ,  and reg ion .  

Despite the l a r g e  number o f  establ ishments surveyed r e l a t i v e  t o  occupations, 

the establ ishment  e f f e c t s  are s t a t i s t i c a l l y  s i g n i f i c a n t  when added as a  group 

t o  models w i t h  occupat ion a l ready inc luded.  Fur ther  c h a r a c t e r i s t i c s  o f  the  

est imated establ ishment c o e f f i c i e n t s  a re  explored below, a f t e r  a  d iscussion o f  

the o the r  components o f  wage v a r i a t i o n .  

As expected, occupation i s  a l s o  a  powerful  determinant o f  wage, accounting 

f o r  11 percent  t o  35 percent  ( w i t h  a  mean o f  20 percent)  o f  wage v a r i a t i o n .  

But, i n  o n l y  one case o u t  o f  s i x  ( c o t t o n  t e x t i l e s ) ,  i s  occupat ion a  more 



powerful determinant (alone o r  w i t h  the  j o i n t  c o n t r i b u t i o n )  o f  wages than i s  

establ ishment.  I n  the o thers ,  establ ishment  c l e a r l y  dominates. 

The c o n t r i b u t i o n  o f  work-group ( rang ing  from 8 percent  t o  14 percent  o f  

v a r i a t i o n )  i nd i ca tes  t h a t ,  on average, d i f f e r i n g  i n t e r n a l  labor-market 

s t ruc tu res  cause o n l y  10 percent  o f  wage variance, a l though they  are  

s i g n i f i c a n t  i n  each o f  the i n d u s t r i e s  s tudied.  The small s i z e  o f  the  

work-group term r e l a t i v e  t o  the establ ishment  term (about one t h i r d  on 

average), i s  evidence t h a t  the rank ing  o f  employers i s  f a i r l y  cons i s ten t  

across occupations. A high-wage employer f o r  one occupat ion i s  a l s o  a  

high-wage employer f o r  the o the r  occupations employed there.  That i s ,  desp i te  

the  d i f f e r e n t  ways i n  which var ious  occupations en ter  the  product ion  process, 

they tend t o  have s i m i l a r  establ ishment  d i f f e r e n t i a l s .  

F i n a l l y ,  i n d i v i d u a l  ( w i t h i n  work-group) v a r i a t i o n  con t r i bu tes  the smal les t  

p o r t i o n  o f  var iance ( 3  percent  t o  7 percent)  i n  the i n d u s t r i e s  w i t h  few 

i n c e n t i v e  workers ( p l a s t i c s ,  s t r u c t u r a l  s t e e l ,  and chemicals) and a  l a r g e r  

p o r t i o n  (27 percent  t o  51 percent)  i n  the i n d u s t r i e s  w i t h  many i n c e n t i v e  

workers (wool and co t ton  t e x t i l e s ,  and s h i r t s  and n ightwear) .  Another way t o  

view the  small p ropo r t i on  con t r i bu ted  by i n d i v i d u a l  v a r i a t i o n  i n  nonincent ive 

workers'  wages i s  t o  note t h a t  the  c o e f f i c i e n t  o f  de terminat ion  ( R Z )  of 

occupation, establ ishment,  and work-group i n  a  wage equat ion f o r  these 

i n d u s t r i e s  averages 96 percent :  f a r  h igher  than t h a t  u s u a l l y  achieved i n  

cross- sect ional  wags equat ions. 

Because the F- s t a t i s t i c s  f o r  the  i n c l u s i o n  o f  each source o f  d i spe rs ion  

are a l l  s t rong ly  s i g n i f i c a n t ,  o n l y  model 8 i n  t a b l e  1 cannot be re jec ted .  

However, the r e l a t i v e  s i ze  o f  the components suggests t h a t  the  bes t  shorthand 

ve rs ion  o f  the wage-setting mechanism ( i n  the absence o f  i n c e n t i v e  pay) i s  

a c t u a l l y  model 5: wage v a r i a t i o n  i s  p r i m a r i l y  due t o  o n l y  two 

factors- - occupat ional  d i f f e r e n t i a l s  and establ ishment d i f f e r e n t i a l s .  



4. Charac te r i s t i cs  o f  Estimated Establishment D i f f e r e n t i a l s  

Table 5  summarizes i n fo rma t ion  about the estimated establ ishment  

d i f f e r e n t i a l s .  The f i r s t  column repeats the in fo rmat ion  f rom row 3 o f  

t a b l e  4: the percent sum o f  squares ( c o n t r i b u t i o n  t o  R 2 )  f rom the a d d i t i o n  

o f  establ ishment t o  a  regress ion  w i t h  occupation. This  percentage does n o t  

inc lude d i f fe rences i n  t o t a l  earnings v a r i a t i o n  between i n d u s t r i e s .  Row 2  

presents the r e s u l t s  o f  m u l t i p l i c a t i o n  o f  the percentage o f  the sum of squares 

due t o  establ ishment by the t o t a l  var iance o f  the i n d u s t r y  sample, and then 

t a k i n g  the square r o o t  t o  generate a  'suggested standard d e v i a t i o n . '  As an 

upper bound on the c o n t r i b u t i o n  o f  establishment, the t h i r d  column r e p o r t s  the  

R 2  f rom a  regression o f  wages on establ ishment alone ( t h a t  i s ,  the 

establ ishment,  p lus  ' j o i n t '  po r t i ons  o f  v a r i a t i o n ) .  The f o u r t h  column 

m u l t i p l i e s  the previous column by i n d u s t r y  wage v a r i a t i o n  and takes the square 

r o o t .  

These f o u r  columns make the  f o l l o w i n g  po in t :  establ ishment  d i f f e r e n t i a l s  

account f o r  12 percent t o  58 percent  o f  wage v a r i a t i o n ,  c o n t r o l l i n g  f o r  

occupation--and 17 percent  t o  85 percent ,  no t  c o n t r o l l i n g  f o r  occupat ion. On 

average, they generate 32 percent  o r  50 percent o f  v a r i a t i o n ,  ( c o n t r o l l i n g  

fo r ,  or no t  c o n t r o l l i n g  f o r ,  occupat ion) .  And, i n  terms o f  standard 

dev ia t ions ,  establ ishment con t r i bu tes  a  standard d e v i a t i o n  o f  11 percent  t o  14 

percent  of mean wages. 

A l t e r n a t i v e l y ,  we can evaluate the s i z e  o f  these d i f f e r e n t i a l s  by 

examining c h a r a c t e r i s t i c s  o f  the ac tua l  est imated d i f f e r e n t i a l s .  The l a s t  

th ree  columns o f  t a b l e  5 present  the minimum and maximum est imated 

d i f f e r e n t i a l  and the var iance o f  the d i f f e r e n t i a l s  f o r  each i ndus t r y ,  f rom the  

model con t ro l  1  i n g  f o r  occupat ion. The magnitude o f  the  extrema i s  s t r i k i n g .  



Workers i n  t h e  lowest-wage estab l ishments  r e c e i v e  as l i t t l e  as 58 pe rcen t  

below t he  mean for t h e i r  occupat ions,  w h i l e  t h e  highest-wage employers pay as 

much as 110 p e r c e n t  above occupa t iona l  averages. The mean spread i s  from 35 

percen t  below t h e  mean t o  66 percen t  above i t ;  bo th  a re  t h r e e  t o  four  t imes  

t h e  un ion  wage d i f f e r e n t i a l  o f  12 percen t  t o  15 percen t .  On average, t h e  most 

generous employers pay employees i n  each occupa t ion  t w i c e  as much as do t h e  

lowest-wage employers i n  the  i n d u s t r y .  

The f i n a l  column i n  t a b l e  5  shows the  s tandard d e v i a t i o n  o f  t he  e s t i m a t e d  

es tab l i shment  d i f f e r e n t i a l s  i n  each i n d u s t r y .  These f a l l  between t h e  

es t imates  i n  columns 2 and 4  i n  h a l f  o f  t h e  cases, and above t h e  column 4  

es t imates  i n  t h e  o t h e r  t h r e e  cases. The mean (0.14) i s  t h e  same as t h a t  o f  

column 4, and i s  w e l l  above t h e  f i g u r e s  used i n  t he  remainder o f  t h i s  

a n a l y s i s :  namely, those i n  column 2. 

For i 1  l u s t r a t i v e  purposes, f i g u r e  1  p rov i des  p l o t s  o f  es t imated  

es tab l i shment  d i f f e r e n t i a l s  w i t h i n  these s i x  i n d u s t r i e s ,  weighted by t h e  

number o f  workers surveyed i n  each es tab l i shment .  These p a t t e r n s  r evea l  

d i f f e rences  among wage p a t t e r n s  i n  t h e  s i x  i n d u s t r i e s .  I n  t h e  absence of  

f u r t h e r  i n v e s t i g a t i o n ,  t h e  purpose o f  these p l o t s  must be t o  s t i m u l a t e  

d i scuss ion  and research,  and t o  demonstrate t h a t  a l though  some o u t l i e r s  e x i s t ,  

t hey  do n o t  c o n s t i t u t e  t he  b u l k  o f  v a r i a t i o n .  

The p l o t s  o f f e r  some i n t r i g u i n g  v a r i a t i o n s .  I n  c o t t o n  t e x t i l e s ,  t h e  

i n d u s t r y  w i t h  t h e  l e a s t  between- establ ishment v a r i a t i o n ,  d i f f e r e n t i a l s  a r e  

h i g h l y  concen t ra ted  c l ose  t o  t h e  0  percen t  d i f f e r e n t i a l  l i n e .  Fab r i ca ted  

s t r u c t u r a l  s t e e l ,  s h i r t s  & n ightwear ,  and p l a s t i c s  appear t o  have f a i r l y  even, 

symmetr ical  d i s t r i b u t i o n s .  Wool t e x t i l e s  shows t h e  s t r o n g e s t  evidence o f  

b i m o d a l i t y .  (Perhaps a  dual  l a b o r  market?) Chemicals i s  t h e  o n l y  i n d u s t r y  t o  

show a  marked skewness t o  t he  l e f t .  



5. Summary o f  Results 

Table 4 p a r t i t i o n s  the sums o f  squares f o r  each i ndus t r y ,  bu t  does no t  

i n d i c a t e  est imated variances f o r  the  components o f  i n t e r e s t .  Table 6  presents 

the "suggested standard dev ia t i on"  f o r  a l l  components o f  w i th in- indus t r y  wage 

v a r i a t i o n  f o r  a l l  s i x  i n d u s t r i e s .  I n  o rder  t o  s tack the deck aga ins t  t he  

i nves t i ga ted  e f f e c t ,  the j o i n t  e f f e c t s  f rom t a b l e  4 are a l l oca ted  t o  

occupation. The l a s t  column presents the simple mean f o r  each f a c t o r .  By 

t h i s  admi t ted l y  crude c a l c u l a t i o n ,  employer d i f f e r e n t i a l s  alone i n  an 

industry-wage d i s t r i b u t i o n  generate an average standard dev ia t i on  o f  11 

percent.  

How l a r g e  are these numbers i n  p r a c t i c a l  terms? The experiment t h a t  t h i s  

research t r i e s  t o  simulate i s  the random t r a n s f e r  o f  a  worker i n  one 

establ ishment  t o  a  j o b  i n  the  same occupat ion a t  another establ ishment .  What 

i s  the  expected wage change f rom such a  swi tch? 

This quest ion asks f o r  the  expected absolute value o f  the d i f f e r e n c e  

between two i d e n t i c a l l y  d i s t r i b u t e d  random va r iab les .  Assuming a  normal 

d i s t r i b u t i o n  o f  d i f f e r e n t i a l s ,  the quest ion  reduces as fo l l ows :  

where d  = random dif ferent ial-N(O,o;>, and OCOl  and QC01 are the normal 
d e n s i t y  and the cumulat ive normal d e n s i t y  f unc t i ons ,  evaluated a t  zero. 

Using the  r e s u l t s  f rom the l a s t  column o f  t a b l e  6, a  random swi tch  i n  

establ ishment  w i t h i n  i n d u s t r y  ( w i t h i n  j o b  c l a s s i f i c a t i o n ,  sex, reg ion  and 

i n c e n t i v e  c lass )  y i e l d s  an expected change i n  wages o f  12 percent .  This  



corresponds t o  a  d i f f e r e n c e  o f  $2,450 per  year f o r  the average b lue- co l l a r  

p roduct ion  worker i n  manufactur ing i n  1986 (ou t  o f  $20,400). I n  cont ras t ,  a  

random swi tch i n  occupat ion (ho ld ing  establ ishment f i x e d )  r e s u l t s  i n  an 

expected d i f f e rence  o f  14 percent  o r  $2,860 i n  y e a r l y  income. Swi tch ing 

employers w i t h i n  i n d u s t r y  r e s u l t s  i n  a  very  l a rge  expected income change, 

almost as l a rge  as t h a t  f rom a  swi tch  i n  occupation w i t h i n  i ndus t r y .  I t  w i l l  

be argued l a t e r  t h a t  the  s i z e  o f  these d i f f e r e n t i a l s  makes i t  u n l i k e l y  t h a t  

they are caused by random v a r i a t i o n s .  

Changes i n  the i n t e r n a l  wage s t r u c t u r e  ( t h a t  i s ,  changing the  way a  

p a r t i c u l a r  occupat ion i s  rewarded i n  an establ ishment) generate a  wage change 

o f  7 percent,  o r  $1,430. F i n a l l y ,  sw i tch ing  places w i t h  another i n d i v i d u a l  i n  

the  same work-group y i e l d s  an expected d i f fe rence o f  f rom 3 percent  t o  16 

percent ,  depending on the  pay scheme. 

6. Are These Results Unrepresentat ive? 

Because union and nonunion wage-setting mechanisms d i f f e r  and because 

these i n d u s t r i e s  are more h i g h l y  unionized than the average, t a b l e  7 compares 

the  suggested standard dev ia t i ons  f o r  union and nonunion establ ishments i n  the 

p l a s t i c s  i ndus t r y .  The r e s u l t s  f o r  the two sectors are  f a i r l y  s i m i l a r ,  except 

t h a t  (cons is ten t  w i t h  Freeman C19811), t o t a l  var iance f o r  the  union sample i s  

lower. The decrease i n  t o t a l  var iance i n  the union sec tor  shows up 

c o n s i s t e n t l y  i n  a l l  components o f  var iance except f o r  the establ ishment  

c o n t r i b u t i o n .  The standard d e v i a t i o n  due t o  establ ishment appears the same o r  

h ighe r  i n  the union sec tor .  Establ ishment e f f e c t s  are n o t  p r i m a r i l y  a  union, 

nor  a  nonunion, nor a  between-sector phenomenon. 

I n  order  t o  check whether these r e s u l t s  are due t o  unrepresentat ive data, 

t he  f o l l o w i n g  o the r  t e s t s  were conducted: (1)  establ ishment  c h a r a c t e r i s t i c s  



( s i ze ,  number, i n d u s t r y  sec to r )  were compared t o  those o f  establ ishments i n  

the  Census o f  Manufactures -- no systematic d i f f e rences  were apparent; (2) 

i n d i v i d u a l  worker c h a r a c t e r i s t i c s  (sex, union coverage, occupat ional  

d i s t r i b u t i o n )  were compared t o  those i n  the CPS--again, no major d i f f e rences  

were noted); and, ( 3 )  r e s u l t s  were reca l cu la ted  us ing  weights suppl ied by the 

Bureau o f  Labor S t a t i s t i c s  (BLSI--the percentage o f  v a r i a t i o n  a t t r i b u t e d  t o  

establ ishment rose. None o f  these t e s t s  casts doubt on the r e s u l t s  repor ted  

above. 

IV .  Understanding Establ ishment E f f e c t s  

A f i r s t  step i n  the  search f o r  explanat ions f o r  the  v a r i a t i o n  i n  wages 

among employers i s  c o n s u l t a t i o n  w i t h  personnel o f f i c e r s  and personnel t e x t s  

( f o r  examples, see Groshen C19861, Lester  El9481 and Foul kes C19801). 

These sources prov ide  suggest ions, bu t  do no t  p i n p o i n t  the  source(s) o f  

employer wage v a r i a t i o n .  Most cons is ten t  i s  the emphasis on widespread use o f  

wage surveys by employers i n  o rder  t o  main ta in  awareness o f  market wages. 

1. So r t i ng  by A b i l i t y  (Educat ion, Age, and Tenure) 

Va r ia t i ons  i n  human c a p i t a l  can generate apparent establ ishment  

d i f f e r e n t i a l s ,  i f  establ ishments are sor ted  by human c a p i t a l  w i t h i n  

occupation. To i n v e s t i g a t e  the l i k e l i h o o d  o f  t h i s ,  the  explanatory power o f  

educat ion and experience i n  the p l a s t i c s  i ndus t r y  i n  the CPS i s  compared t o  

t h a t  of establ ishment i n  the  p l a s t i c s  INS. Then, the  INS data i s  examined fo r  

evidence o f  d i f f e r i n g  tenure ( o r  experience) d i s t r i b u t i o n s  among 

establ ishments. 

F i r s t ,  the small c o n t r i b u t i o n  o f  v a r i a t i o n  among i n d i v i d u a l s  w i t h i n  



work-group to t o t a l  wage v a r i a t i o n  suggests t h a t  d i f f e rences  i n  a b i l i t y  w i t h i n  

occupat ion w i t h i n  p a r t i c u l a r  es tab l  i shments a re  e i t h e r  q u i t e  smal l ,  o r  a r e  n o t  

re f l ec ted  i n  wages. I f  such d i f f e rences  are smal l ,  then e i t h e r  occupat ion  

dummies should capture most impor tan t  d i f f e r e n c e s  i n  a b i l i t y ,  o r  

establ ishments a re  s t rong l y  and c o n s i s t e n t l y  sor ted  by a b i l i t y .  I f  p roduc t i ve  

d i f ferences i n  human c a p i t a l  are no t  r e f l e c t e d  i n  wages, then they  presumably 

af fect  probabi 1  i t y  o f  promotion, which argues again t h a t  IWS j o b  

c l a s s i f i c a t i o n  c o n t r o l s  wel l  f o r  a b i l i t y .  

Thus, the  c r u c i a l  quest ion i s  whether standard measures o f  a b i l i t y ,  i f  

they were a v a i l a b l e ,  would reduce the  importance o f  establ ishment  

d i f f e r e n t i a l s  i n  exp la in ing  wage v a r i a t i o n .  I n  o t h e r  words, a re  the  IWS job 

c l a s s i f i c a t i o n s  s u f f i c i e n t l y  d e t a i l e d  t o  capture most economical ly  r e l e v a n t  

v a r i a t i o n s  i n  human c a p i t a l ? ' '  We can t e s t  t h i s  us ing  theCPS, which 

provides both occupat ion and human c a p i t a l  v a r i a b l e s  f o r  i t s  respondents. 

The occupat ions i n  the CPS are l ess  d e t a i l e d :  the  42 j o b  c l a s s i f i c a t i o n s  

i n  the  p l a s t i c s  IWS correspond t o  about 12 CPS 3 - d i g i t  occupat ions. 

Nevertheless, the  explanatory power o f  educat ion, experience ( t h a t  i s ,  

age-education-61, experience-squared and t h e i r  i n t e r a c t i o n s  w i t h  sex are  smal l  

r e l a t i v e  t o  t he  exp lanatory  power o f  establ ishment  i n  t he  INS. Table 8  

r e p o r t s  regress ion  r e s u l t s  f o r  a  CPS sample o f  383 p l a s t i c s  i n d u s t r y  

employees. A f t e r  occupat ion, sex, and reg ion ,  t he  t r a d i t i o n a l ,  measurable 

human c a p i t a l  va r i ab les  c o n t r i b u t e  j u s t  7.5 percent  t o  the  R.' f o r  a1 1  

p l a s t i c s  workers and 5.5 percent  f o r  the 199 workers i n  INS occupat ions, o r  

less  than one qua r te r  o f  the minimum o f  29.1 percent  o f  wage v a r i a t i o n  

expla ined by establ ishment  i n  the  INS data. Thus, omission o f  years o f  

educat ion and o f  experience and any qua1 i t i e s  c o r r e l a t e d  w i t h  them, cou ld  n o t  

be the  o n l y  source o f  establ ishment  d i f f e r e n t i a l s .  



I n  p a r t i c u l a r ,  years o f  educat ion can be r e j e c t e d  as a  source of 

establ ishment d i f f e r e n t i a l s  among p l a s t i c s  workers. The f a c t  t h a t  educat ion 

adds v i r t u a l l y  no explanatory power w i t h i n  the r e l a t i v e l y  coarse CPS 

occupation categor ies e s s e n t i a l l y  r u l e s  o u t  the p o s s i b i l i t y  t h a t  t h i s  standard 

measure o f  educat ion ( o r  o the r  unmeasured q u a l i t y  d i f f e rences  c o r r e l a t e d  w i t h  

i t) has an e f f e c t  on wages w i t h i n  narrow IWS j o b  c l a s s i f i c a t i o n s .  

Almost a l l  o f  the impact o f  human c a p i t a l  on wages w i t h i n  CPS occupations 

i s  due t o  years o f  p o t e n t i a l  experience. To the ex ten t  t h a t  experience (and 

o ther  unmeasured q u a l i t y  d i f ferences co r re la ted  w i t h  i t )  i s  associated w i t h  

promotion t o  d i f f e r e n t  j ob  c l a s s i f i c a t i o n s  ( w i t h i n  the broad CPS occupat ions) ,  

the f ineness o f  INS occupat ional  categor ies w i l l  capture t h i s  wage v a r i a t i o n  

and n o t  a t t r i b u t e  i t  t o  es tab l  ishment. I f ,  on the o the r  hand, increased 

experience p r i m a r i l y  ra i ses  wages w i t h i n  j o b  c l a s s i f i c a t i o n ,  and 

establ ishments vary s i g n i f i c a n t l y  by the  average experience o f  t h e i r  work 

force,  then some o f  the establ ishment- ef fects repor ted  above could be due t o  

experience d i f f e r e n t i a l s .  However, the  r e s u l t s  i n  t a b l e  8 suggest t h a t  t he  

maximum poss ib le  e f f e c t  i s  small r e l a t i v e  t o  the  t o t a l .  

A second guage f o r  the p o t e n t i a l  e f f e c t  o f  s o r t i n g  by experience,.or by 

length- of- serv ice ( tenure)  as w e l l ,  i s  t o  examine the robustness o f  t he  ANOVA 

w i t h  respect  t o  d i s t r i b u t i o n  o f  wages w i t h i n  work-group. Although d i f f e r e n c e s  

i n  mean tenure o r  experience ( f o r  example, because o f  establ ishment  age) cou ld  

produce apparent establ ishment d i f f e r e n t i a l s  between two establ ishments w i t h  

i d e n t i c a l  wage p o l i c i e s ,  experience and tenure w i l l  vary somewhat among 

workers w i t h i n  work-groups. The minimum and maximum wage l e v e l s  i n  each 

work-group should be more robust  than the  mean t o  the  ef fects o f  tenure 

v a r i a t i o n .  The lower s e n s i t i v i t y  o f  the  minima t o  d i f f e rences  i n  mean tenure  

a r i ses  f rom pu re l y  random turnover  ( f o r  example, due t o  deaths).  The lower 



s e n s i t i v i t y  o f  maxima a r i ses  f rom p r o d u c t i v i t y  c e i l i n g s  w i t h i n  jobs. That i s ,  

wage growth i n  b lue- co l l a r  jobs i s  approximately f l a t  a f t e r  a  small amount o f  

tenure (Abraham and Farber C19871). 

I t  f o l l o w s  t h a t  i f  d i f f e r i n g  average tenure o r  experience i s  an important  

source of apparent establ ishment  d i f f e r e n t i a l s ,  work-group minima and maxima 

should demonstrate l ess  v a r i a t i o n  by establ ishment than do work-group means. 

If, on the o the r  hand, es tab l  i shment d i f f e r e n t i a l  s are cons i s ten t  across a1 1  

l e v e l s  o f  tenure and average tenure does n o t  vary  g r e a t l y  among 

establ ishments, then ANOVA o f  extrema w i l l  be s i m i l a r  t o  ANOVA o f  means." 

The ANOVA i n  t a b l e  4  (based on work-group means) can be performed on 

work-group minima and maxima. Compared t o  the  r e s u l t s  i n  t a b l e  4, 

establ ishment  e f f e c t s  a re  n o t  d imin ished i n  any o f  f o u r  i n d u s t r i e s .  I n  f a c t ,  

employer e f f e c t s  are st ronger i n  a l l  cases. Furthermore, the c o r r e l a t i o n  

between the minima and maxima i n  work-groups i s  0.50 i n  p l a s t i c s .  This 

suggests t h a t  establ ishments w i t h  low s t a r t i n g  wages have low average wages 

and low c e i l i n g  wages. 

Thus, employer d i f f e r e n t i a l s  a re  apparent ly  no t  due t o  v a r i a t i o n s  i n  

average educat ion ,  tenure, experience o r  unobservable c h a r a c t e r i s t i c s  

c o r r e l a t e d  w i t h  these measures o f  human c a p i t a l .  Other s tud ies  t h a t  attempt 

t o  r e l a t e  wages t o  qua1 i t y  uncor re la ted  w i t h  t r a d i t i o n a l  human c a p i t a l  

measures f i n d  o n l y  weak r e l a t i o n s h i p s ,  a t  best  ( f o r  t e s t s  o f  a b i l i t y ,  see 

Evans C19601 and Conant C19631; f o r  IQ and l a t e n t  measures, see G r i l i c h e s  

E l  977 and 19791). These s tud ies  throw some doubt on the 1  i k e l  i hood o f  s o r t i n g  

by unmeasured q u a l i t y  d i f f e rences .  

2. Compensating D i f f e r e n t i a l s  

I n  order  f o r  compensating d i f f e r e n t i a l s  t o  generate establ ishment 



differentials, they must compensate for establishment-wide conditions of 

employment, and these conditions must vary substantially within the industry. 

Most studies of compensating differentials attempt to identify differentials 

between industries, where working conditions presumably vary even more than 

they do within industry. Nevertheless, such inquiries have been marked by 

their lack of success (Smith C19791), except for risk of injury or death, 

neither of which is a factor across the occupations or industries examined 

here. For working conditions, see Brown (19801, for layoff risk, see Tope1 

(1984). The IWS data do not include explicit information on working 

conditions. However, if working conditions vary more among industries than 

within industry (as most studies assume), the lack of success in 

between-industry studies makes it unlikely that between-establishment 

differentials are primarily compensating differentials for working conditions. 

It is also unlikely that they compensate for differences in fringe 

benefits. Freeman (19811, Smith and Ehrenberg (19811, and Atrostic (1983) 

find that inclusion of fringe benefits exaggerates wage differences, that is, 

scale effects among employers dominate any detectable substitution effects. 

This conclusion is supported by Ebert~ and Stone (1985>, who find evidence of 

compensating differentials (for conditions and fringes) within occupation and 

industry only after controlling for scale effects associated with employer 

characteristics. ' * Thus, compensating differentials for fringes and working 

conditions are apparently second-order, not first-order, effects. 

The possibility of less easily identiXiable (to researchers, that is) 

variations in plantwide quality of employment remains. Some of these, (for 

example, effort level, geographic convenience, personnel treatment, or 

environmental quality--noise, ventilation, fumes) await further data. 



However, two r a t h e r  mechanical p o s s i b i l i t i e s  remain and are exp lo red  

below: v a r i a t i o n s  i n  age-earnings p r o f i l e s  ( t h a t  i s ,  i m p l i c i t  c o n t r a c t s )  and 

staggered annual r a i s e  dates. 

Suppose establ ishments d i f f e r  i n  age-earnings p r o f i l e s ,  bu t  n o t  i n  t h e  

t o t a l  o f  l i f e t i m e  compensation o f f e r e d  t o  workers. Some employers o f f e r  steep 

p r o f i l e s ,  w i t h  low en t r y- leve l  wages b u t  h igh  wages l a t e r  on. Others o f f e r  a  

f l a t t e r  progress ion.  We would see apparent establ ishment  d i f f e r e n t i a l s  i f  

workers' 1  i f e t i m e  employment progress ions were p r i m a r i l y  w i t h i n  j o b  

c l a s s i f i c a t i o n  and employers d i f f e r e d  bo th  i n  average tenure and i n  steepness 

of p r o f i l e . '  Jobs w i t h  low s t a r t i n g  wages would have correspondingly  h i g h  

maximum r a t e s .  This  imp l i es  a  negat ive c o r r e l a t i o n  between minimum and 

maximum wages ( c o n t r o l l i n g  f o r  occupat ion mean). However, the ac tua l  

c o r r e l a t i o n  f o r  p l a s t i c s  i s  0.50, so we can a l s o  r e j e c t  t h i s  form o f  i m p l i c i t  

con t rac t  explanat ion.14 

A f i n a l  compensating d i f f e r e n t i a l  p o s s i b i l i t y  i s  staggered dates o f  annual 

sa la ry  adjustments: t h a t  i s ,  employers pay the  same annual wages, b u t  d i f f e r  

i n  the date o f  annual adjustment f o r  i n f l a t i o n .  Variance a t t r i b u t a b l e  to  t h i s  

source i s  maximized i f  p l a n t s  are surveyed on the  day be fore  h a l f  o f  t he  

sample rece ive  t h e i r  annual r a i s e  bu t  j u s t  a f t e r  the o t h e r  h a l f  r ece i ve  

t h e i r s .  I n  t h a t  case, the maximum v a r i a t i o n  due t o  i n f l a t i o n  i s  ( 1 / 4 ) r 2 ,  

where r = I n  (1 + i), and i = r a t e  o f  i n f l a t i o n .  For instance,  i n  the  case o f  

p l a s t i c s  i n  1974, the  r a t e  o f  i n f l a t i o n  was 8.7 percent ,  so the maximum 

poss ib le  c o n t r i b u t i o n  t o  var iance i s  .0017, which i s  2.8 percent  o f  t h e  t o t a l  

v a r i a t i o n  and l e s s  than a  t e n t h  o f  the  est imated establ ishment  e f f e c t .  l 5  

Thus, the  observed pa t te rns  o f  wage v a r i a t i o n  are i n c o n s i s t e n t  w i t h  

e a r l  i e r  research on compensating d i f f e r e n t i a l  s, w i t h  age-earnings p r o f i  l e s  and 

w i t h  staggered i n f l a t i o n  as poss ib le  sources. 



3. Random V a r i a t i o n s  

Wage d i f f e r e n t i a l s  t h a t  depend s y s t e m a t i c a l l y  on t h e  c h a r a c t e r i s t i c s  o f  

t he  es tab l i shments  a re  n o t  random. Table  9  p rov ides  evidence t h a t  t h e  

employer d i f f e r e n t i a l s  es t imated  above can be assoc ia ted  w i t h  measurable 

employer c h a r a c t e r i s t i c s .  Estab l ishment  c h a r a c t e r i s t i c s  p rov i ded  i n  INS d a t a  

account f o r  about h a l f  o f  t h e  v a r i a t i o n  due t o  es tab l i shment  d i f f e r e n t i a l s ,  

even though t h e  number o f  c h a r a c t e r i s t i c s  v a r i a b l e s  i s  about 10 p e r c e n t  o f  t he  

number of  estab l ishments  i n  each i n d u s t r y .  l 6  As t he  t a b l e  i n d i c a t e s ,  t h e  

c h a r a c t e r i s t i c s  inc luded  a r e  p r o p o r t i o n  male, es tab l i shment  s i ze ,  and ma jo r  

p roduc t ,  technology,  and pay method. These c h a r a c t e r i s t i c s  g e n e r a l l y  

correspond t o  t he  f a c t o r s  exp lo red  by economists i n  t h e  1940s and 1950s and 

c l e a r l y  con t i nue  t o  i n f l w n c e  wages. 1 7  

The r e s u l t s  r epo r t ed  here  a re  encourag ing f o r  t h e  s tudy  o f  employer 

a c t i v i t y  i n  wage s e t t i n g  because t hey  i n d i c a t e  t h a t  wage- relevant d i f f e r e n c e s  

among employers a re  observable .  Never the less ,  w h i l e  these f a c t o r s  a r e  

impo r tan t  determinants  o f  wages, t hey  do n o t  supply  t h e  whole s t o r y .  

C o e f f i c i e n t  es t imates f o r  c h a r a c t e r i s t i c s  o f  es tab l i shments  i n  t h e  s i x  

i n d u s t r i e s  a re  r epo r t ed  i n  Groshen (1986). Because o f  t h e  l a r g e  sample s i zes ,  

most o f  t he  c o e f f i c i e n t s  a re  s t a t i s t i c a l l y  s i g n i f i c a n t .  Many v a r i a b l e s  a r e  o f  

economic s i g n i f i c a n c e  as w e l l  ( i n  p a r t i c u l a r ,  es tab l i shment  s i ze ,  u n i o n  

a f f i l i a t i o n ,  and major pay p o l i c y ) .  The f o l l o w i n g  p a r t s  desc r i be  t h e  

re levance  o f  some o f  t he  c o e f f i c i e n t s  and o t h e r  r e s u l t s  t o  wage- determinat ion 

model s  . 
Bo th  t h e  e x t e n t  t o  which t h e  d i f f e r e n t i a l s  depend on t he  f a c t o r s  i n c l u d e d  

and t h e  pe rs i s t ence  o f  importance o f  these f a c t o r s  ( s i n c e  a t  l e a s t  t h e  1940s) 

make t h e  random v a r i a t i o n s  hypo thes is  u n l i k e l y .  For ins tance ,  i t  i s  



i m p l a u s i b l e  t h a t  personnel  o f f i c e r s  o f  l a r g e  f i r m s  a re  a1 1 c o n s i s t e n t l y  wrong, 

a l l  m i s taken l y  s e t t i n g  t h e i r  wages t o o  h igh,  f o r  40 years .  I f  observed 

d i f f e r e n t i a l s  a re  generated by random e r r o r s ,  i n f o r m a t i o n  must be c o s t l y .  The 

IWS are  conducted a t  no marg ina l  c o s t  to the  p a r t i c i p a n t s  and have been 

a v a i l a b l e  t o  t he  p u b l i c  a t  no c o s t  f o r  about 40 years .  A d d i t i o n a l  

independent, p r i v a t e  wage surveys ( fo rma l  and i n f o r m a l )  a re  p r e v a l e n t  i n  a l l  

s e c t o r s  o f  t h e  economy: o f t e n  p rov i ded  t o  employers f o r  t h e  c o s t  of 

c o n t r i b u t i n g  i n f o r m a t i o n  on t h e i r  own wage s t r u c t u r e .  

Futhermore, Groshen (1986 and 1988b) f i n d s  t h a t  es tab l i shment  

d i f f e r e n t i a l s  w i t h i n  an area a re  v i r t u a l l y  s t a t i o n a r y  over  s i x  years ,  and o f  

a lmos t  e x a c t l y  t he  same magnitude as those es t imated  here.  

One can a l s o  compare wage v a r i a t i o n  t o  t h a t  observed i n  consumer p r o d u c t  

p r i c e s .  For the  seven p roduc ts  whose average p r i c e  was ove r  $90, P r a t t ,  Wise 

and Zeckhauser (1979) found t he  average c o e f f i c i e n t  o f  v a r i a t i o n  o f  p r i c e s  was 

9  pe rcen t .  Th is  i s  somewhat sma l l e r  than the  11 percen t  s tandard  d e v i a t i o n  

among estab l ishments .  However, t h i s  comparison may n o t  be s t r o n g l y  r e l e v a n t ,  

because none o f  these seven expensive i tems comprised a  l a r g e  p o r t i o n  o f  

consumer expend i tu res ,  w h i l e  wages a re  a  major p a r t  o f  bo th  employee income 

and employer cos t s .  

I n  sho r t ,  t he  magnitude o f  es tab l i shment  d i f f e r e n t i a l s ,  t h e i r  p e r s i s t e n c e  

o v e r  t ime, t h e i r  c o r r e l a t i o n  w i t h  es tab l i shment  c h a r a c t e r i s t i c s ,  and t h e  l ow  

c o s t  of  wage-survey da ta  p r o v i d e  compe l l i ng  evidence a g a i n s t  t h e  hypo thes is  

t h a t  es tab l i shment  d i f f e r e n t i a l s  a re  random no ise .  

4. Non-Market-Clearing Models: E f f i c i e n c y  Wages and B a r g a i n i n g  

Thus, es tab l i shment  wage d i f f e r e n c e s  cannot be r e a d i l y  exp la i ned  by s imp le  

marke t  models o f  wage de te rm ina t i on .  Th is  suggests t h a t  a t t e n t i o n  should  be 



directed to other models, in particular, to bargaining and efficiency-wage 

models. However, direct evidence to support or contradict these models is 

1 imited. 

Efficiency Wages. Efficiency wage arguments posit causality between 

workers' wages and on-the-job productivity (Yellen C19841, Stiglitz 11984, 

19871). Thus, some employers may maximize profits by paying a differential 

above the market-cleari ng wage, if resulting increments in productivity exceed 

costs o f  the differential. At least five sources of increased productivity 

have been modeled: reduced monitoring (or shirking) costs (Bulow and Summers 

C19851 and Shapiro and Stigl i tz C198411, decreased turnover (Salop C19791), 

sociological considerations (Akerlof 119821), market insulation and corporate 

consistency (Doeringer and Piore 119711). These models can be invoked to 

explain differentials among firms in two ways. First, the profit-maximizing 

point is locally (almost) flat, so, firms' indifference among possible 

combinations (plus costs of adjustment) result in a random distribution of 

strategies (Bulow and Summers C19851). Second, differences in technology (for 

example, vintage effects), or products (for example, differentiated quality 

ni ches) may reveal otherwi se unobservable variations in the productivity of 

workers to a few sectors of the market. Efficiency differentials become 

establishment differentials when workers in all or most occupations in the 

establishment are affected similarly. 

One finding of the ANOVA is relevant for some efficiency-wage 

explanations : the small contribution of work-group. Its persi stently modest 

size ( 3  percent to 7 percent of variation) suggests that blue-collar 

occupations are largely treated similarly by establishments. This suggests 

that the peculiarities o f  a job that make it efficient for an employer to 

offer a wage premium are largely the same for these positions. This mediates 



aga ins t  mon i to r ing  vers ions based on very  narrow occupat ion- spec i f i c  

r e s p o n s i b i l i t i e s .  However, i t  i s  n o t  i n c o n s i s t e n t  w i t h  a l l  vers ions .  

A second t e s t  f o r  ef f ic iency-wage explanat ions l i e s  i n  the  c o n t r a s t  

between the  ANOVA pa t te rns  o f  i n d u s t r i e s  w i t h  h igh  and low p ropo r t i ons  o f  

i ncen t i ve  workers. I f  establ ishment d i f f e r e n t i a l s  are ef f ic iency- wage premia, 

then they are unnecessary f o r  workers whose wages are  l i n k e d  t o  i n d i v i d u a l  

performance, producing a negat ive c o r r e l a t i o n  between prevalence of 

establ ishment  d i f f e r e n t i a l s  and i n c e n t i v e  workers. Among the  i n d u s t r i e s  

studied, the  c o r r e l a t i o n  between percentage i n c e n t i v e  and suggested standard 

dev ia t ions  i s  -0.60.18 Although t h i s  i s  n o t  s i g n i f i c a n t  f o r  a  sample o f  s i x  

i n d u s t r i e s ,  i t  i s  o f  the  c o r r e c t  s i gn  and no t  smal l .  Thus, i t  lends some 

support  t o  the  hypothesis.  

Bargain ing o r  I n s i d e r l O u t s i d e r  Models. V a r i a t i o n  i n  f i r m s '  r e n t s  and i n  

employees' barga in ing  power ( o r  agency cos ts )  a re  the  two necessary c o n d i t i o n s  

f o r  barga in ing  models t o  produce wage d ispers ion .  These models d i f f e r  i n  t h e  

i d e n t i t y  o f  agents and enforcement mechanisms. The barga in ing  agents a re  

c l e a r e s t  i n  t he  case o f  unionism; otherwise,  the  workers'  barga in ing  agent i s  

no t  obvious, a l though economists have l ong  noted the  ex is tence o f  i n fo rma l  

o rgan i za t i on  by nonunion workers (Dunlop C19571): i n c l u d i n g  un ion- threa t  

e f f e c t  vers ions,  (Dickens C198611, and managerial cap i ta l i smlagency  c o s t  

vers ions (Aoki [19841, o r  Edwards C19801). For barga in ing  models t o  p r e d i c t  

establ ishment  d i f f e r e n t i a l s ,  they must i nc lude  an assumption t h a t  b inds  

together  workers o f  d i f f e r e n t  occupat ions: barga in ing  power i s  cons tan t  

across occupat ions i n  establ ishments, o r ,  workers must form l a r g e  groups i n  

o rde r  t o  e x e r t  barga in ing  power, o r ,  manageri a1 a1 t r u i  sm extends un i  f o r m l y  

across occupat ions. 



I n  barga in ing  models, a major obs tac le  i s  the problem o f  i d e n t i f i c a t i o n  o f  

the bargain ing agent f o r  nonunion workers. The st rongest  d i r e c t  evidence 

re levan t  t o  the bargain ing hypothesis i n  t h i s  study comes f rom the 

coef f i c ien ts  and the explanatory power o f  major union a f f i l i a t i o n .  To t h e  

ex ten t  t h a t  unions vary by m i l i t a n c y  and by the s ize  o f  r e n t s  i n  the i n d u s t r y  

sector  where they bargain, the ren ts  captured f o r  t h e i r  members can be 

expected t o  vary. C o e f f i c i e n t  est imates f o r  the major union a f f i l i a t i o n  i n  

the s i x  samples suggest d i f f e r e n t i a l s  o f  up t o  20 percent  ( i n  chemicals) 

between the highest-  and lowest-wage unions. ' Apparent ly,  there  are  1 arge 

di f ferences among unions'  a b i l i t i e s  t o  r a i s e  wages f o r  t h e i r  members. 

The nonunion sector i s  n o t  mono l i t h i c  e i t h e r ;  t a b l e  7 demonstrates t h a t  

wages vary by establ ishment i n  the  nonunion sector .  These d i f f e rences  a re  

l i n k e d  t o  i n d u s t r y  sector  and p r i n c i p a l  and secondary product  o f  the  

establ ishment,  which i s  a l s o  cons i s ten t  w i t h  barga in ing  models. The more 

v a r i a t i o n  i n  product market cond i t ions ,  the more v a r i a t i o n  i n  a v a i l a b l e  

ren ts .  However, bargain ing i s  no t  t he  o n l y  explanat ion f o r  the  importance o f  

these va r iab les .  (For example, d i f f e r e n t  products may demand d i f f e r e n t  worker 

a t t e n t i o n  t o  d e t a i l ,  perhaps a f f e c t i n g  the e f f i c i e n t  wage f o r  the 

manufacturer.) 

K l e i n e r  and Bou l l i on  (1987) support the barga in ing  hypothesis.  I n  a 

sample o f  union and nonunion establ ishments, they f i n d  t h a t  average wages are  

s t r o n g l y  and p o s i t i v e l y  c o r r e l a t e d  w i t h  the  ex ten t  o f  p r o v i s i o n  o f  f i r m  

f i n a n c i  a1 in fo rmat ion .  



V.  Conclusion 

1.  Summary o f  Findings 

The U.S. manufacturing sector  consists  o f  350,000 establ ishments, 

employing 20 m i l l i o n  people. Yet, the a c t i v i t i e s  o f  these enterpr ises  as 

employers are r a r e l y  the focus o f  labor  economics research o r  theory.  Current  

labor-market research focuses p r i m a r i l y  on the  wage impact of sex, race, 

education, and age--even though those fac to rs  a l l  together  probably account 

fo r  less  wage v a r i a t i o n  than does i d e n t i t y  o f  employer. The conclusions o f  

the work reported above are as fo l l ows :  

( 1 )  20 percent t o  70 percent  o f  wage variance among b lue- co l l a r  workers 

w i t h i n  indust ry  i s  due t o  employer-based d i f fe rences (est imated standard 

dev ia t i on  due t o  employer d i f f e r e n t i a l s  w i t h i n  i ndus t ry  i s  11 percent) .  This 

standard dev ia t ion  o f  11 percent o f  the mean i s  comparable t o  the  s ize  of 

i ndus t ry  e f fec ts ,  which i n  the Current Populat ion Survey ( c o n t r o l l i n g  f o r  

occupation and demographic va r iab les )  have a  standard dev ia t i on  o f  

approximately 15 percent.  Combined, these two sources generate a  standard 

d e v i a t i o n  o f  approximately 19 percent :  which i s  a  major p o r t i o n  o f  the  t o t a l  

standard dev ia t ion  o f  wages o f  about 50 percent.  

(2) I n t e r n a l  labor  market v a r i a t i o n s  (as measured by the work-group, 

occupation-establishment i n t e r a c t i o n ,  term i n  ANOVA) generate l ess  than 10 

percent  o f  wage variance. 

( 3 )  Charac ter is t i cs  o f  establ ishments ( s i ze ,  union a f f i l i a t i o n ,  p r i n c i p a l  

product ,  technology, and p r i n c i p a l  pay method) can account f o r  a t  l e a s t  

one-half o f  measured establ ishment ef fects.  

These observed establ ishment d i f f e r e n t i a l s  are almost c e r t a i n l y  no t  random 

v a r i a t i o n s .  Nor are they cons is tent  w i th  explanat ions based on observable 



human c a p i t a l  o r  compensating d i f f e r e n t i a l s .  These f i nd ings  suggest the need 

f o r  f u r t h e r  i n v e s t i g a t i o n  o f  e f f i c i e n c y  wages, bargain ing o r  s o r t i n g  by 

unmeasured worker q u a l i t y  d i f f e rences  (uncorre lated w i th  standard measures of 

human c a p i t a l ) .  However, i n  these data d i r e c t  evidence f o r  these l a t e r  

hypotheses i s  1 i m i  ted. 

2. Discussion 

This study demonstrates the  importance o f  employer i d e n t i t y  i n  wage 

determinat ion  among b lue- co l l a r  workers i n  manufacturing. Groshen (1986, 

1988b) extends t h i s  ana lys is  t o  a cross- industry  (42 two- d ig i t  S I C S )  sample 

t h a t  inc ludes  whi te- col  l a r  occupat ions, w i t h  remarkably consi s t e n t  r e s u l t s .  

So a l though employers d i f f e r  somewhat i n  the way they t r e a t  d i f f e r e n t  

occupat ions, the average v a r i a t i o n s  between employers overshadows occupation- 

s p e c i f i c  employer ( t h a t  i s ,  work-group) wage e f f e c t s .  Re la t i ve  t o  

occupat ional  means, employers tend t o  compensate j a n i t o r s  as we l l  ( o r  as 

poo r l y )  as they do m i l l w r i g h t s  o r  assemblers. 

When j o b  c l a s s i f i c a t i o n  and employer a re  w e l l - i d e n t i f i e d ,  they can e x p l a i n  

over 90 percent o f  wage v a r i a t i o n .  Unless one has an e x p l i c i t  i ncen t i ve  

component t o  one's compensation, working harder a t  one's j o b  w i  11 no t  

s i g n i f i c a n t l y  increase wages. Only a promotion o r  a change o f  employer can 

r a i s e  wages s i g n i f i c a n t l y .  These e f f e c t s  are roughly comparable i n  s ize  

w i t h i n  i ndus t r y .  

A s t r i k i n g  i m p l i c a t i o n  oft the  minimal wage v a r i a t i o n  w i t h i n  work-group i s  

t h a t  a l l  o the r  c h a r a c t e r i s t i c s  o f  i n d i v i d u a l s  ( f o r  example, race, education, 

m a r i t a l  s ta tus)  must operate through occupation, employer, o r  work-group i n  

o rder  for them t o  have a s i g n i f i c a n t  impact on wages. This imp l i es  t h a t  t he  

research agenda f o r  labor  economics should inc lude study o f  the major 



a c t i v i t i e s  o f  employers : recru i tment ,  promotion, f o r ced  separat ion, and 

general wage-leve-1 p o l i c i e s .  For instance,  based on t h i s  research, b a r r i e r s  

t o  e n t r y  (such as d i s c r i m i n a t i o n )  i n t o  h i g h l y  remunerat ive occupat ions o r  

establ ishments can have a  devas ta t ing  impact on earnings. I n  p a r t i c u l a r ,  many 

of the most h e a v i l y  researched wage pa t te rns  and i n e q u a l i t i e s  i n  the  l abo r  

market are probably  man i fes ta t ions  o f  employer wage d i f f e r e n t i a l s .  



Endnotes 

1. Another reason f o r  the  cont inu ing  focus on labor- supply va r i ab les  i s  t he  
access t o  household survey data, which t y p i c a l l y  record  no in fo rmat ion  
about employer o t h e r  than i ndus t r y .  

2. Richard Lester ,  L loyd Reynolds, M a r t i n  Segal , John Dunlop, Gregg Lewis and 
o the rs  s tud ied  i n t e r i n d u s t r y ,  i n t r a- i n d u s t r y ,  union, employer s i ze ,  and 
reg iona l  d i f f e r e n t i a l s ,  focus ing  on va r i ab les  c o n t r o l l e d  by employers 
( t h a t  i s ,  labor  demand) and medium-run labor  supply.  

3. Al though the terms wages and earnings are used interchangeably i n  t he  
t e x t ,  i n d u s t r i a l  r e l a t i o n s  d i s t i ngu i shes  between two components o f  wage 
determi na t ion :  the  fo rmat ion  o f  compensation po l  i c y  ( t he  p e r i o d i c  
adjustment o f  wage and b e n e f i t  schedules and r u l e s ) ,  and the  
a d m i n i s t r a t i o n  o f  p o l i c y  (dec is ions  about h i r i n g ,  p iece  ra tes ,  over t ime,  
d i s c i p l i n e ,  e tc . )  Because the da ta  used here i nc lude  both wages and 
earn ings (depending on r e c e i p t  o f  i n c e n t i v e  payments), the t o t a l  ( n e t )  
observed e f f e c t s  i nves t i ga ted  here cou ld  be the product o f  d i f ferences of 
p o l  i c y ,  admin i s t ra t i on ,  o r  both. 

4. V i r t u a l l y  a l l  ideas i n  the  f o l l o w i n g  d iscuss ion  can be found i n  the  work 
of e a r l  i e r  economists (no tab ly  Adam Smith and the  labor  economists of the 
1940s and 1950~1 ,  bu t  were fo rmal ized  by, and are here referenced t o ,  
1 a t e r  authors.  

5. Technology i s  u s u a l l y  assumed t o  be exogenous, so we need a. random 
d i  s t r i  b u t i o n  o f  d i f f e rences  i n  cos ts  o f  improving cond i t ions .  I f  
technology i s  no t  exogenous, a l l  f i r m s  w i l l  choose the one t h a t  maximizes 
p r o f i t s ,  so o n l y  those combinations o f  technologies and compensating 
d i f f e r e n t i a l s  t h a t  y i e l d  the  maximum p r o f i t s  w i l l  coex is t .  

6. Lagged adjustment, the  second type o f  random v a r i a t i o n s  model, i s  n o t  
i n c o n s i s t e n t  w i t h  the  in fo rmat ion /search  models, bu t  provides a  bas i s  f o r  
t h e  v a r i a t i o n s  (wage shocks) and an a d d i t i o n a l  reason f o r  t h e i r  
pe rs i s tence  ( i n t e r n a l  adjustment c o s t s ) .  These models focus on the  
employer, and are a1 so c a l  l e d  " geo log ica l  model s," for example Dunlop 
(1982). 

Techniques f o r  es t ima t i on  o f  var iance components o f  a  model of unbalanced 
design are  d e t a i l e d  i n  Sear le  (1971 1 and Henderson (1 953). R e s t r i c t e d  
maximum l i k e l i h o o d  (RML) techniques a re  in t roduced i n  Hocking, Hackney and 
Speed (1978). RML techniques p rov ide  s ing le  est imates of var iance 
components and t h e i r  standard e r r o r s ,  bu t  a t  the expense o f  imposing a  
r i g i d  s t r u c t u r e  on the  d i s t r i b u t i o n  o f  the  l e v e l  e f f e c t s  and e r r o r s .  
Because the  appropriateness o f  the  s t r u c t u r e  imposed may vary  among 
i n d u s t r i e s ,  and because the  purpose o f  the study i s  t o  i n v e s t i g a t e  t he  
na tu re  of establ ishment  d i f f e r e n t i a l s ,  a  nonparametric method was 
p re fe r red  f o r  t h i s  ana l ys i s .  Groshen (1986) conta ins a  complete 
d i  scussion and examples o f  the appl i c a t i o n  o f  a1 t e r n a t i v e  techniques t o  
these data.  



8. The i n c e n t i v e  dummy equals one when the worker i n  ques t i on  has an 
i n c e n t i v e  component t o  h i s  o r  he r  earn ings.  These i n c e n t i v e s  may be i n  
t h e  f o r m  o f  i n d i v i d u a l  o r  group p iece  r a t e s ,  and o f  i n d i v i d u a l  o r  group 
bonuses o r  commissions. 

9. See P igo rs  and Meyers (1973, p. 363) and Sayles and S t rauss  (1977, p.355) 
f o r  l i s t s  o f  t h e  f a c t o r s  t o  cons ider  i n  s e l e c t i n g  d e s i r e d  es tab l i shment  
pay l e v e l s .  Both l i s t s  i n c l u d e  employment c o n d i t i o n s :  t h i s  determines 
t h e  e q u i l i b r i u m  wage. Both i n c l u d e  q u a l i t y  o f  workers, i m p l y i n g  t he  
ex i s t ence  o f  some i n t e n t i o n a l  s o r t i n g  by human c a p i t a l  b u t  n o t  n e c e s s a r i l y  
c o n s i s t e n t  across occupat ions.  F i n a l l y ,  ' a b i l i t y  t o  pay '  appears t w i c e .  
The most d i r e c t  i n t e r p r e t a t i o n  o f  a b i l i t y  t o  pay i s  ba rga in i ng ,  b u t  i t  
cou ld  be l i n k e d  t o  e f f i c i e n c y  wages ( i f  employers reversed  t h e  
c a u s a l i t y . )  The r e s t  o f  t h e  second l i s t  ment ions some compensating 
d i f f e r e n t i a l s  and some f a c t o r s  o f  ambiguous r e l a t i o n s h i p  t o  microeconomic 
t h e o r y  ( f o r  example, company r e p u t a t i o n ,  p ressure  f r om  o t h e r  employers). 

E f f i c i ency  wage arguments do n o t  appear e x p l i c i t l y  i n  e i t h e r  l i s t ,  
excep t  perhaps t h e  t u rnove r  ve r s i on .  I n  f a c t ,  P igors  and Meyers warn t h a t  
d i f f e r e n t i  a1 s  n o t  t i e d  d i r e c t l y  t o  performance do n o t  guarantee b e t t e r  
performance: "When pay i s  t i e d  t o  performance ... money i s  an impo r tan t  
m o t i v a t o r ;  when i t  i s  n o t  so t i e d ,  i t  does n o t  mot i va te . . . " ,  (p. 362). 

10. Note t h a t  t he  purpose o f  t h i s  exe rc i se  i s  not t o  demonstrate t h a t  human 
c a p i t a l  v a r i a b l e s  have no i n f l u e n c e  on wages. Rather,  t h e  purpose i s  to  
t e s t  whether educat ion,  expe r i  ence, expe r i  ence-squared, and unmeasured 
a b i l i t y  c o r r e l a t e d  w i t h  them, e x e r t  t h e i r  i n f l u e n c e  on wages p r i m a r i l y  
th rough  occupa t iona l  a t t a i nmen t ,  as opposed t o  r a i s i n g  wages w i t h i n  
occupa t ion .  

11. If tenu re  mos t l y  leads t o  movement between occupat ions o r  promot ion, t hen  
occupa t i on  w i l l  cap tu re  d i f f e r e n c e s  i n  tenure ,  and t he  employer e f f e c t  
es t ima tes  w i l l  n o t  be b iased.  

Eber ts  and Stone (1985) ana lyze  changes i n  New York p u b l i c  school teacher  
s a l a r i e s ,  c o n t r o l l i n g  f o r  changes i n  t h e i r  personal  c h a r a c t e r i s t i c s  
( educa t i on  and years  exper ience)  and school d i s t r i c t  c h a r a c t e r i s t i c s  
(budget ,  e n r o l  lment  and teacher  budget share) .  They f i n d  t h e  expected 
s i gns  and s i g n i f i c a n t  c o e f f i c i e n t s  on p a i d  leave  days, h e a l t h  bene f i t s ,  
drop- out  r a t e ,  teacher- s tuden t  r a t i o  and r a c i  a1 mix o f  teachers .  However, 
t h e  d i s t r i c t  c h a r a c t e r i s t i c s  a r e  t he  s t r onges t  p r e d i c t o r s  i n  t h e  equa t i on  
and, when dropped f r om the  reg ress i on ,  c o e f f i c i e n t s  on t h e  c o n d i t i o n s  of  
employment s w i t c h  s igns  or become i n s i g n i f i c a n t .  

13. I f  the  p rog ress i on  i s  among c l a s s i f i c a t i o n s ,  steep p r o f i l e  es tab l i shments  
would o f f e r  low wages f o r  e n t r y - l e v e l  p o s i t i o n s ,  b u t  o f f e r  h i g h  wages f o r  
j o b s  a t t a i n e d  a f t e r  h i g h  tenure .  F l a t  p r o f i l e  employers would o f fer  
average r a t e s  th roughou t  employment. But  t h i s  would generate  h i g h  
va r i ance  due t o  work-group, n o t  due t o  e s t a b l  i shment a lone.  So, i t  would 
n o t  generate  t h e  observed p a t t e r n  of v a r i a t i o n .  

14. Abraham and Farber  (1987) a l s o  r e j e c t  i m p l i c i t  c o n t r a c t  models of t h i s  
s o r t  i n  t h e i r  s tudy  o f  M ich igan  PSID respondents.  

15. T h i s  generates t h e  h i g h e s t  p o s s i b l e  expected v a r i a t i o n  due t o  i n f l a t i o n .  



16. Because the  c h a r a c t e r i s t i c s  inc luded are dummies based on es tab l  i shment, 
they cannot exp la in  more wage var iance than do establ ishment  dummies. The 
dummies span the es tab l  i shment space, so vectors o f  es tab l  i shment 
c h a r a c t e r i s t i c s  are l i n e a r  combinations o f  establ ishment  dummy vec tors .  
Therefore, comparison o f  the  R 2' s  o f  regressions w i t h  c h a r a c t e r i s t i c s  t o  
those w i t h  dummies y i e l d  est imates o f  the ex ten t  t o  which c h a r a c t e r i s t i c s  
summarize a l l  the  i n fo rma t i on  r e l e v a n t  t o  wage de termina t ion  i n  
es tab l  i shments. That i s ,  i f  the  o n l y  important d i f f e r e n c e  among these 
establ ishment  were union s ta tus ,  then the R 2  o f  a  regress ion  o f  wages on 
union s ta tus  would be the  same as t h a t  o f  one on establ ishment  dummies. 
The dummies would p rov ide  no a d d i t i o n a l  in fo rmat ion  r e l e v a n t  t o  wage 
fo rmat ion .  

17. The correspondence i s  n o t  e n t i r e l y  co inc iden ta l ,  because the INS program 
was mod i f i ed  under the  i n f l u e n c e  o f  these economists, i n  order  t o  a i d  i n  
t h e i r  a d m i n i s t r a t i o n  of  wage and p r i c e  con t ro l s .  

18. The c o r r e l a t i o n  between percent  i n c e n t i v e  and percent  sum of squares due 
to  establ ishment  i s  -0.56. The c o r r e l a t i o n  between percent  i n c e n t i v e  and 
the  percent  sum o f  squares due t o  occupations i s  -0.25. I f  the  j o i n t  p a r t  
o f  v a r i a t i o n  i s  a l l o c a t e d  to  establ ishment,  the c o r r e l a t i o n  i s  -0.52. 

19. Independent support  f o r  t he  ex is tence of  r e n t  shar ing  i n  the  union sec tor  
comes f rom John Abowd's (1985) study o f  the e f f e c t  of  union set t lements on 
value of  the en te rp r i se .  He f i n d s  evidence o f  zero-sum barga in ing  over  
r e n t s .  Sa l inger  (1984) ge ts  cons i s ten t  r e s u l t s  us ing  d i f f e r e n t  da ta  and 
basing r e s u l t s  on a  unionlnonunion comparison. 
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Table 1 

Variance Components Model I n t e r p r e t a t i o n s  

2 2 2 2 MODEL 1. 0: = o,, U, = on = UT = 0 
INTERPRETATION: Wages are e n t i r e l y  random o r  l i nked  t o  i n d i v i d u a l  c h a r a c t e r i s t i c s  

t h a t  are independent o f  occupat ion and establ ishment.  (Consistent  w i t h  
i n d i v i d u a l  bargain ing and/or wages equal t o  marginal product,  which i s  
independent o f  occupation and establ ishment.)  

2 2 2 2 MODEL 2. o: = o, + a,, o n  = o r  = 0 
INTERPRETATION: Wages are determined by occupation and i n d i v i d u a l  v a r i a t i o n  w i  t h i n  

occupation. Patterns are e n t i r e l y  independent o f  employer. (Consistent  w i t h  
the dominance o f  the ex terna l  labor  market i n  wage determinat ion  fo r  each 
occupation. Employers are pr ice- takers . )  

2 2 2 2 MODEL 3. o: = on + oc ,  o, = o r  = 0 
INTERPRETATION: Wages are se t  by establishments, and i n t e r n a l  wage s t r u c t u r e s  a re  

completely independent o f  occupation. (Consistent w i t h  dominat ion o f  
i d i o s y n c r a t i c  i n t e r n a l  markets i n  wage determinat ion,  w i t h  no worker m o b i l i t y  
between employers.) 

2 2 2 2 MODEL 4.  U: = o r  + u,, 0, = on = 0 
INTERPRETATION: Wages are cons i s ten t  w i t h i n  work group, and, on average, 

do no t  d i f f e r  across occupations o r  employers. (Consistent  w i t h  separate 
bargain ing by each occupation i n  an es tab l  ishment, w i t h  outcome independent o f  
p r o d u c t i v i t y ,  o r  p r o d u c t i v i t y  independent of occupat ion and establ ishment.)  

2 2 2 2 MODEL 5. U; = U, + on + u,, o r  = 0 
INTERPRETATION: Wages depend on occupation and employer. I n t e r n a l  wage s t r u c t u r e s  

m i r r o r  the economywide occupational s t ruc tu re ,  except f o r  a un i fo rm d i f f e r e n-  
t i a l  pa id  t o  a l l  employees. (Consistent w i t h  an ex terna l  market f o r  each 
occupation and c o l l e c t i v e  bargain ing by employees, o r  establ ishment r e l a t i v e  
wage p o l i c i e s ,  evenly d i s t r i b u t e d .  I n t e r n a l  labor  markets do no t  vary. )  

2 2 2 2 MODEL 6. = U, + o r  + u,, U" = 0 
INTERPRETATION: Wages are occupational means, p lus  d i f f e rences  due t o  va ry ing  

establ ishment i n t e r n a l  wage s t ruc tu res .  On average (across occupations),  
however, establishments do no t  deviate f rom mean wages. ( S i m i l a r  t o  model 4, 
w i t h  an i n f l u e n t i a l  ex terna l  market f o r  each occupation.) 

2 2 2 2 MODEL 7. o: = on + o r  + o,, o, = 0 
INTERPRETATION: Establ i shments d i f f e r  i n  mean wages pa id  t o  workers, and a1 though 

t h e i r  i n t e r n a l  wage s t ruc tu res  do depend on occupation, these i n t e r n a l  
s t ruc tu res  have noth ing  i n  common from one employer t o  the  next .  (Cons is ten t  
w i t h  the dominance o f  i n t e r n a l  labor  markets and l ack  of worker m o b i l i t y  or 
employee c o l l e c t i v e  barga in ing  w i t h  somewhat unequal d i s t r i b u t i o n . )  

2 2 2 2 MODEL 8. a: = o, + on + o r  + o, 
INTERPRETATION: The most general model, wages depend on occupat ion d i f f e r e n t i a l s ,  

establ ishment d i f f e r e n t i a l s  and d i f fe rences i n  i n t e r n a l  s t ruc tu res .  
(Consistent  w i t h  a complex labor  market: wages dependent on i n t e r n a l  and 
ex terna l  labor  markets and employer r e l a t i v e  wage p o l i c i e s . )  



Table 2 

A Technique for Partitioning the Sum of Squares 
in Unbalanced Data 

Percent of Total 
Source of Variation Sum of Squares* 

1. Occupation, sex, region, incentive RE - R i  
(controlling for establishment) 

2. Joint occupation & establishment R i  + R i  - R $  

3. Establishment RE - R i  
(controlling for occupation, etc.) 

4. Work-group R; - R: 
(controlling for occupation and 
establishment) 

5. Total between work-groups R; 

6. Individual 100% - R; 

7. TOTAL 1 00% 

* The subscripts on the coefficients of determination correspond to the 
regression models listed below. For ease of exposition, occupation, sex, 
region, and incentive are listed as occupation. 

where w I j k  = In wage of individual k in occupation i at establishment j 
X I  = vector of occupation dummy variables for occupation i 
Y, = vector of establishment dummy variables for establishment j 

XIY, = interaction dummy variables for occupation i in 
establishment j, that is, for work group ij, and 

a, 8, Y = vectors of estimated parameters. 



Table 3 

Summary o f  I n d u s t r y  Wage Survey Sample Charac ter i  s t i  cs 

M i  scel  1 aneous I n d u s t r i  a1 Woo 1 S h i r t s  & Cot ton S t r u c t u r a l  
P l  a s t i  cs Chemi ca l  s Tex t i  1 es N i  ghtwear Tex t i  1 es Steel  

Year 

Mean wage $3.31 $6.45 $3.18 $3.74 $3.11 $4.70 

Variance I n  (wage) .063 .028 .032 ,042 .026 .031 

Percent male 48.1% 96.8% 58.4% 7.5% 53.1% 99.4% 

Percent i n  most ly  
union p l a n t s  52.5% 

Mode establ ishment  
s i z e  category 100-249 

Percent rece i ve  i ncent i  ve 
pay o f  any s o r t  6.2% 

Percent i n  most ly  
i ndi  v i  dual p i  ece- 
r a t e  p l a n t s  2.9% 

Sample s i z e  70,355 

Number of 
occupat ions 

Number o f  
es tab l  i shments 87 6 

Avg. number o f  persons 
o f  same sex per 
j ob  c l a s s i f i c a t i o n  9.4 

Source: Tabu1 a t i ons  f rom BLS I n d u s t r y  Wage Surveys 



Table 4  

Analys is  of Sources of Wage Variance i n  S i x  I n d u s t r i e s '  

M i  scel laneous P l a s t i c s  I n d u s t r i  a1 Woo 1 
Products Chemi ca l  s  Tex t i  1 es I 

Degrees Percent of Tota l  Degrees Percent o f  To ta l  Degrees Percent of Tota l  
o  f Sum o f  Squares o  f Sum o f  Squares o  f Sum o f  Squares 

Source o f  V a r i a t i o n  Freedom ( F- S t a t i s t i c ) '  Freedom ( F - S t a t i s t i c ) '  Freedom (F-Stat i  s t i c ) '  

. Occupation, sex, region,  and 4  6  29.1% 
i n c e n t i v e 2  (2,111) 

. J o i n t  occup., e t c .  & establ ishment - 20.9 

. Establ i shment3 

. Work group4 

. Tota l  between work groups 6,538 92.9 

. I n d i v i d u a l  62,847 7.1 

TOTAL 70,354 100.0% 

o t a l  Sum of Squares 4,457 

This t a b l e  i s  cont inued on the next  page. See t a b l e  2  f o r  a  guide t o  t h i s  method o f  p a r t i t i o n i n g  the  sum of 
squares w i t h  an unbalanced design. 
C o n t r o l l i n g  f o r  establ ishment.  
Contro l  1  i n g  f o r  occupat ion, sex, reg ion ,  and i ncen t i ve .  
I n c l u d i n g  a1 1  i n t e r a c t i o n s  between occupation, sex, i n c e n t i v e  and establ ishment,  con t ro l  1  i n g  f o r  occupation and 
establ ishment.  
A l l  F- S t a t i s t i c s  a re  s i g n i f i c a n t  a t  we l l  above the  1  percent  l e v e l .  

ource: Tabulat ions from BLS I n d u s t r y  Wage Surveys. 



Tab le  4, c o n t i n u e d  

A n a l y s i s  o f  Sources o f  Wage Var iance  i n  S i x  I n d u s t r i e s '  

Source o f  V a r i a t i o n  

Men's and Boys'  S h i r t s  C o t t o n  and Man-Made F a b r i c a t e d  S t r u c t u r a l  
and N i  ghtwear T e x t i  1 es S t e e l  I 

Degrees P e r c e n t  o f  T o t a l  Degrees Percen t  o f  T o t a l  Degrees Percen t  o f  T o t a l  
of  Sum o f  Squares o f Sum o f  Squares o f  Sum o f  Squares 

Freedom ( F - S t a t i  s t i c I 5  Freedom ( F - ~ t a t i  s t i c I 5  Freedom ( F - S t a t i  s t i  c ) '  

. Occupat ion,  sex, r e g i o n ,  and 33 11 .O% 4 7 34.9% 49 12.4% 
i n c e n t i  ve 2 (217) (2,583) (476) 

. J o i n t  occup., e t c .  & e s t a b l i s h m e n t  - 7.3 - 4.6 - 43.9 

i .  ~ s t a b l  i shment 

:. Work group4 

i. T o t a l  between work groups 3,172 49.4 7,526 60.5 3,984 96.2 

i. I n d i v i d u a l  36,895 50.6 160,487 39.5 19,246 3.8 

TOTAL 40,067 100.0% 168,013 100.0% 23,230 100 .O% 

' o t a l  Sum o f  Squares 1,637 4,379 1,190 

'See t a b l e  2 f o r  a g u i d e  t o  t h i s  method o f  p a r t i t i o n i n g  t h e  sum o f  squares w i t h  an unbalanced des ign .  
' C o n t r o l  1 i ng f o r  e s t a b l  i shment. . 
' C o n t r o l  1 i ng f o r  o c c u p a t i o n ,  sex, r e g i o n  and i n c e n t i v e .  
' I n c l  u d i  ng a1 1 i n t e r a c t i o n s  between o c c u p a t i o n ,  sex, i n c e n t i v e  and e s t a b l  i shment, c o n t r o l  1 i ng f o r  o c c u p a t i o n  and 
e s t a b l  i shment . 

' A l l  F - s t a t i s t i c s  a r e  s i g n i f i c a n t  a t  w e l l  above t h e  1 p e r c e n t  l e v e l .  

Source: T a b u l a t i o n s  f r o m  BLS I n d u s t r y  Wage Surveys.  



Table 5  

C h a r a c t e r i s t i c s  o f  Est imated Es tab l i shment  D i f f e r e n t i a l s  - 

Wi thou t  J o i n t  C o n t r i b u t i o n  Wi th  J o i n t  C o n t r i b u t i o n  Range o f  Standard 
Est imated Devi a t i o n  

Suggested Suggested D i f f e r e n t i a l  s  o f  Est imated 
%SS Std.  D e v i a t i o n *  %SS Std.  D e v i a t i o n *  Low High D i f f e r e n t i a l s  

P l a s t i c s  29.1 .14 40.0 .16 -38% +110% .15 

I n d u s t r i a l  Chemicals 58.2 .13 73.1 .14 -58% +27% .15 

Wool T e x t i  1  es 37.8 .ll 58.0 .14 -27% +55% .15 

S h i r t s  & Nightwear 20.6 .09 27.9 .10 -30% +48% .13 

Co t ton  T e x t i  1  es 12.4 .06 17.0 .06 -25% +62% .09 

S t r u c t u r a l  S tee l  31.5 .13 85.4 .21 -34% +93% .18 

RANGE 
Minimum 
Maxi mum 

MEAN 31.6 .ll 50.2 .14 -35% +66% .14 

* Suggested s tandard d e v i a t i o n  = ( [ca tegory  p r o p o r t i o n  o f  CSSl x [ i n d u s t r y  va r iance ] )  ' I 2 .  

Source: Tabu la t ions  f rom BLS I n d u s t r y  Wage Surveys. 



Table 6 

Suggested Standard Devi a t i ons  f o r  I n d u s t r y  Wage Surveys* 

I n d u s t r i a l  Woo 1 
Source P l a s t i c s  Chemical s Tex t i  1 es 

Occupation, sex, 
Region & i n c e n t i v e  .18 .09 .09 

Establ i shment .14 .13 .ll 

Work-Group .09 .05 .05 

I n d i v i d u a l  .07 .03 .09 

TOTAL .25 .17 .18 

S h i r t s  
and Cot ton S t r u c t u r a l  SIMPLE 

N i  ghtwear Tex t i  1 es Steel  MEAN 

*Suggested Standard Deviat ion=(Ccategory p ropo r t i on  o f  CSSlxCindustry var iance l ) " *  
J o i n t  c o n t r i b u t i o n  i s  a l l oca ted  t o  occupation. 

Source: Table 4 



Table  7 

A n a l y s i s  o f  Var iance  o f  P l a s t i c s  I n d u s t r y  Wage Survey 
Union vs.  Nonunion Samples 

UNION ESTABLISHMENTS NONUNION ESTABLISHMENTS SUGGESTED 
STANDARD DEVIATIONS* 

Source o f  Degrees o f  % T o t a l  Sum Degrees o f  % T o t a l  Sum 
V a r i a t i o n  Freedom o f  Squares Freedom o f  Squares Union Nonunion 

Occupat ion and sex 42 22.8% 4 2 33.5% .16 .18 

J o i n t  sex, o c c u p a t i o n ,  - 20.7% - 17.2% - - 
and e s t a b l  i shment 

E s t a b l i s h m e n t  397 39.9% 498 30.3% .15 .14 

I n d i v i d u a l  33,032 6.4% 29,940 8.6% .06 .07 

TOTAL 36,748 100 .O% 33,605 100 .O% .24 .25 

*Suggested s tandard  d e v i a t i o n = (  [ c a t e g o r y  p r o p o r t i o n  o f  CSSlxCi n d u s t r y  v a r i  a n c e l )  ' I 2 .  

J o i n t  c o n t r i b u t i o n  i s  a l l o c a t e d  t o  o c c u p a t i o n .  

Source: T a b u l a t i o n s  f r o m  BLS M i s c e l l a n e o u s  P l a s t i c s  P roduc ts  I n d u s t r y  Wage Survey.  



Table 8 

A d d i t i o n a l  C o n t r i b u t i o n  o f  
Human C a p i t a l  Va r i ab les  When Added t o  Cu r ren t  Popu la t ion  Survey 

Ln(Earnings1 Regressions With Occupat ion, Sex, and Region Dummies 

P l a s t i c s  Workers i n  IWS 
A l l  P l a s t i c s  Employees Surveyed Occupat ions 

Independent d . f .  o r  d . f .  o r  
Var iab les  Coe f f .  To ta l  R2 g2 Coef f .  To ta l  R 2  g2 

Occupation, 5 5 37.8 
male, and r e g i o n  

Educat ion 0.019 38.0 0.2 0.014 29.1 0.1 
(0.01 1 )  (0.015) 

Experi  ence 0.013 42.8 4.8 0.01 0 32.4 3.3 
( i . e . ,  age-ed.-6) (0.004) (0.007) 

Exper. 2 /100 -0.024 44.8 2.0 -0.01 7 34.2 1.8 
(0.010) (0.016) 

Ma1 e*exper i  ence 0.004 45.3 0.5 0.006 34.4 0.2 
(0.482) (0.009) 

TOTAL 58 45.3 12 34.5 

C o n t r i b u t i o n  o f  
educat ion,  exper ience, 7.5% 
exper ience squared 
and i n t e r a c t i o n s  
w i t h  male 

Number o f  Observat ions 383 
Mean ln (Earn ings1  1.20 
Var iance .084 
Standard Dev ia t i on  .29 

Dummies for years were inc luded ;  a l l  r e p o r t e d  f i g u r e s  a re  n e t  o f  annual e f f e c t s .  
T h r e e- d i g i t  occupat ion  c l a s s i f i c a t i o n s  were used. 

Source: Merged May CPS tapes, 1973, 1975, 1977. 



Table 9  

Comparison o f  Regressions on Establ i shment Dummies W i  t h  
Regressions on Establishment Charac te r i s t i cs  i n  I ndus t r y  Wage Surveys 

I n d u s t r i  a1 S h i r t s  and Cotton 
P l a s t i c s  Chemi ca l  s Wool Text i  1  es Ni ahtwear T e x t i l e s  

Independent Change Change Change Change Change 
& Variables - R 2  f romEa.1 B2 f romEa.1 - R 2  from Ea .1 B2 f romEa.1 - R 2  from Ea.1 

1. Occupation, sex, 50.0 - 29.2 - 27.1 - 18.3 - 39.5 - 
reg ion & incent-  
i ve 

2. Occup., e tc .  and 79.1 +29.1 87.4 +58.2 65.9 +37.8 38.9 +20.6 51.9 +12.4 
establishment 
dummies 

3. Occup., e tc .  and 61.3 +11.3 53.8 +28.7 53.8 +26.6 29.0 +10.7 44.2 +4.7 
establishment 
cha rac te r i s t i cs '  

Ra t i o  o f  explanatory 
power o f  c h a r a c t e r i s t i c s  .388 .492 
t o  establ  i shment dummies 

S t ruc tu ra l  
Steel 

Change 
B

2 j5xuuaJ 

' See t a b l e  4  f o r  means of selected cha rac te r i s t i cs ,  and the  appendix f o r  c o e f f i c i e n t  estimates and means o f  a l l  cha rac te r i s t i cs .  
I n  general, the establishment c h a r a c t e r i s t i c s  inc luded as fo l l ows :  i n  SMSA, percent male i n  establishment, p r i n c i p a l  and secondary product, 
p r i n c i p a l  and secondary pay methods, establishment s i z e  range, major union a f f i l i a t i o n s ,  and technology. 

Source: Tabulat ions from BLS Indus t r y  Wage Surveys. I 



Figure 1 

Distribution of Establishment Wage Differentials 
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Source: Tabu1 a t i  ons from BLS Industry Wage Surveys. 



The E f f e c t  o f  Establ ishment C h a r a c t e r i s t i c s  on Log Earnings 
P l a s t i c s  Products 

C h a r a c t e r i s t i c  Leve 1 s 

Occupation 
Reg i on 
I n  SMSA 
Propo r t i on  ma 1 e 
Ma1 e 
Receive i n c e n t i v e  pay 
Establ ishment 
s i z e  

Major union 
a f f i  1 i a t i o n  

Major pay 
p o l  i cy 

P r i n c i p a l  
p roduc t  

None, m i n o r i t y  
G I  & b o t t l e  wkrs 
Machine & aero 
Chemi ca l  wkrs 
IGLWU 
UAW 
Rubber wkrs 
Independent 
Other unions 

I n d i v .  determin. 
Range-mer i t 
Range-auto. 
Range-merit & auto. 
S ing le  r a t e  
I n d i v .  p iece  
I n d i v .  bonus 
Group p iece  
Group bonus 

Mean C o e f f i c i e n t  o r  
( i n  percent)  No. o f  Dummies 

Apparel 2.4 -0.052 (0.004) 
Bl  dg . mater i  a1 s 5.9 0.003 (0.004) 
Contai ners 18.0 -- 
Dishes & housewr. 13.3 -0.063 (0.002) 
Pipes 4.7 -0.033 (0.003) 
Other 55.7 -0.025 (0.002) 



Table A- 1, cont inued 

The E f f e c t  o f  Establishment Charac te r i s t i cs  on Log Earnings 
P l a s t i c s  Products 

C h a r a c t e r i s t i c  Leve 1 s 
Mean C o e f f i c i e n t  o r  

( i n  percent) No. o f  Dummies 

Molding 
a c t i v i t y  

None 
Blow molding 
Compress i o n  
Extrus ion 
I n j e c t i o n  
Lamination 
Vacuum 
Other 

Secondary pay p o l i c y  

Secondary mol d i  ng a c t i v i t y  

Source: Tabulat ions f rom BLS Indus t r y  Wage Surveys. 



Table A-2 

The Effect of Establishment Characteristics on Log Earnings 
Industri a1 Chemi cal s 

Characteri sti c 

Occupation 
Region 
In SMSA 
Proport ion ma1 e 
Ma1 e 
Receive incentive pay 
Establishment 
size 

Level s 
Mean 

(in percent) 
Coefficient or 
No. of Dummies 

Major union None or minority 29.9 -- 
affi 1 iation Intl chem wkrs 11.5 -0.083 (0.002) 

Oil, chemical & atomic 14.9 -0.074 (0.002) 
Steel workers 20.2 -0.025 (0.002) 
Independent 8.8 0.057 (0.002) 
Other unions 14.7 0.11 9 (0.007) 

Major pay 
pol i cy 

Principal 
products 

Secondary product 
Secondary pay policy 
R2 

Indiv. determin. 
Range-merit 
Range-auto 
Range-merit & auto. 
Single rate 
Indiv. piece rate 
Group bonus 
Commi s s i on 

Org. 1 prod. 
Org. only 
Org. & inorg. 
Org. & plastics 
Org. & ot. chem. 
Inorg. 1 prod. 
Inorg. only 
Inorg. & org. 
Inorg. & plastics 
Inorg. & gases 
Inorg. & ot. chem. 
Inorg. & non-chem. 

Source: Tabulations from BLS Industry Wage Surveys. 



Table A-3 

The E f fec t  of Establishment Character is t ics on Log Earnings 
Wool Text i les  

Charac te r i s t i c  Levels 

Occupation 
I n  SMSA 
Propor t i on ma1 e 
Ma1 e 
Receive incent ive  pay 
Establ i shment 20-49 
s ize 50-99 

100-249 
250-499 
500-999 

Mean Coe f f i c ien t  o r  
( i n  percent) No. o f  Dummies 

Major union None o r  m inor i t y  74.9 -- 
a f f i l i a t i o n  Tex t i l e  wkrs union 17.7 -0.095 (0.006) 

U. t e x t i l e  wkrs 1.8 0.066 (0.007) 
Other unions 5.5 -0.033 (0.009) 

Major pay 
pol i cy 

I nd i v .  determin. 3.8 -- 
Range-meri t 1.2 0.331 (0.010) 
Range-auto. 1.3 0.043 (0.013) 
Range mer i t  & auto. 0.0 0.052 (0.007) 
Single r a t e  6.3 0.057 (0.006) 
I nd i v .  piece 82.3 -0.144 (0.024) 
Group piece 2.6 0.153 (0.0231 

P r i  nc i  pal Apparel 63.5 -- 
product Bl anketi  ng 1.4 0.075 (0.008) 

Woven nonapparel 22.0 0.017 (0.003) 
Yarn ex. rug 8.4 0.218 (0.017) 
Rug yarn 4.7 .261 (0.016) 

Scope of A l l  wool 
operat ions Mostly wool 

A1 1 blends 
Mostly blends 
Other 

Secondary pay po l i c y  
R2 

Spinning m i l l  13.1 -- 
Weavi ng m i  1 1 4.2 0.133 (0.007) 
In tegra ted m i l l  82.7 - - 

Source: Tabulations from BLS Indust ry  Wage Surveys. 



Table A-4 

The E f f e c t  of  Establ ishment Charac te r i s t i cs  on Log Earnings 
Mens' and Boys' S h i r t s  and Nightwear 

Character i  s t i  c Leve 1 s 

Occupation 
Region 
I n  SMSA 
Propor t ion  ma1 e 
Ma1 e 
Receive i n c e n t i v e  pay 
Establ i shment 
s i z e  

Mean C o e f f i c i e n t  or 
( i n  percent)  No. o f  Dummies 

Major union None o r  m i  nor  i t y  66.5 -- 
a f f i l i a t i o n  C l o t h i n g  & t e x t .  29.3 0.103 (0.002) 

U. garment wkrs. 0.9 -0.050 (0.005) 
Other unions 3.3 0.098 (0.003) 

Major pay I n d i v .  determin. 2.3 -- 
met hod I n d i v .  p iece  r a t e  96.2 -0.104 (0.020) 

Group p iece  r a t e  1.5 -0.169 (0.021) 

P r i  nc i pal  
product 

Secondary 
product 

Dress s h i r t s  
Spor ts  s h i r t s  
Ni ghtwear 
Other 

None 53.9 -- 
Dress s h i r t s  6.8 -0.020 (0.002) 
Spor ts  s h i r t s  13.6 0.004 (0.002) 
Ni ghtwear 1.2 0.160 (0.005) 
Other 24.6 -0.004 (0.001) 

Product ion L ine  system 1.7 0.034 (0.004) 
met hod Bundle system 42.7 -0.017 (0.001 

Prog. bundle 54.8 -- 
Other 0.8 0.036 (0.006) 

Secondary pay po l  i cy 
R 

Source: Tabulat ions f rom BLS I n d u s t r y  Wage Surveys. 



Table A-5 

The Effect of Establishment C h a r a c t e r i s t i c s  on Log Earnings 
Cotton and Man-made T e x t i l e s  

Character i  s t i  c Level s 

Occupation 
I n  SMSA 
Propor t ion  male 
Ma1 e 
Receive i n c e n t i v e  pay 
Establ ishment 20-49 
s i z e  50-99 

100-249 
250-499 
500-999 
1000-2499 
2 500+ 

Major union 
a f f i  1 i a t i o n  

Major pay 
p o l  i cy 

SIC 

Scope 

Mean C o e f f i c i e n t  o r  
( i n  percent)  No.ofDummies 

None o r  m i n o r i t y  77.8 -- 
T e x t i l e  wkrs union 14.7 0.027 (0.001) 
U. t e x t i l e  wkrs. 7.4 0.040 (0.001) 
Other unions 0.1 0.029 (0.005) 

I n d i v .  determin. 
Range-meri t 
Range-auto. 
Range-mer & auto. 
S ing le  r a t e  
I n d i v .  p iece 
I n d i v .  bonus 
Group p iece  
Group bonus 

Fab r i c  >12" co t ton  
Fab r i c  >12" s i l k  
Spinning c o t t o n  
Spinning s i l k  
Threadmaking 

A l l  100 percent  co t ton  
M. 100 percent  co t ton  
A1 1 b lend w lco t .  
M. b lend w lco t .  
A. s i l k  o r  synth. 
M. s i l k  o r  synth. 
Wool blends 
Other 



Table A-5, con t inued  

The E f f e c t  o f  Es tab l  i shment C h a r a c t e r i s t i c s  on Log Earnings 
Cot ton  and Man-made T e x t i l e s  

Chara'cter i  s t i  c Level  s 

P r i n c i p a l  
p roduc t  

F a b r i c  
t ype  

M i  11 t ype  

Mean C o e f f i c i e n t  o r  
( i n  percen t )  No. o f  Dummies 

Carded c o t t o n  45.5 -- 
Combed c o t t o n  8.8 0.013 (0.001) 
S i  1 k o r  man-made f i 1 . 16.8 0.014 (0.002) 
S i l k  o r  man-made spun 28.9 0.038 (0.001 ) 

Duck 1.3 
Sheet ingc42" 1.9 
Shee t i  ng>42" 13.3 
P r i n t .  c l o t h  y a r n  5.7 
Colored ya rn  10.0 
Towe 1 s 8.0 
Napped & b l anke t s  1 .O 
F i ne  c o t t o n  2.0 
Other  woven co t t ons  4.3 
F i  lament g l a t s  2.7 
F i lament  t w i s t e d  4.7 
Spun man-made 17.0 
Man-made wool m i x t u r e s  0.1 
S i l k  & m i x tu res  0.1 
P i  1 e & uphol s t e r y  3.8 
Other  0.9 

Spi nn i  ng 
Weav i ng 
I n t e g r a t e d  

Secondary pay p o l i c y  5 

Source: Tabu la t i ons  f r om BLS I n d u s t r y  Wage Surveys. 



Table A-6 

The Effect of Establ i shment Characteristics on Log Earnings 
Fabricated Structural Steel 

Characteri sti c 

Occupation 
Region 
In SMSA 
Proportion male 
Ma1 e 
Receive incentive pay 
Establ i shment 
size 

Major union 
affiliation 

Major pay 
pol i cy 

Process 

Mean Coefficient or 
(in percent) No. of Dummies 

None or mi nor i ty 23.1 -- 
Steel workers 23.8 0.073 (0.003) 
Bridge, str & iron 39.0 -0.027 (0.004) 
Boi 1 ermakers 7.3 0.021 (0.007) 
Machinists 1.8 0.077 (0.005) 
Other unions 5.0 0.022 (0.004) 

Indiv. determin. 
Range-mer i t 
Range-auto. 
Range-mer i t & auto. 
Single rate 
Indiv. piece rate 
Indiv. bonus 
Group piece rate 
Group bonus 
Commi ssion 

No joining 0.4 0.054 (0.014) 
Welding only 26.0 0.006 (0.002) 
Bolting only 68.6 0.095 (0.063) 
Mostly bolting 0.0 0.048 (0.004) 
Other 4.3 0.217 (0.010) 
Mostly welding 0.7 -- 

Secondary pay pol i cy 5 

Source: Tabulations from BLS Industry Wage Surveys. 


