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PREFACE

The purpose of this research is to attempt to deter- 
mine whether the interindustry wage structure in a small 
geographic area exhibits the same characteristics as does 
the interindustry wage structure at the national level*

In order to make this study compatible with previous 
work done at the national level„ it was necessary to use the 
same basic techniques that were used by researchers analyz
ing interindustry wage structures at both the national and 
regional level*

The material presented in this work is divided into 
five sections* The first section reviews the work done by 
previous investigators in the area of interindustry wage 
structures* The second section is devoted to the method
ological techniques and definitions used in this research* 
The third and fourth portions of the paper present the 
findings and the analysis of the author®s research involving 
the California manufacturing interindustry wage structure* 
The last portion of this paper presents a summary of what 
this research accomplished and also suggested areas for 
further research*

I wish to thank my family and especially my wife 
for encouraging me in this endeavor*
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Â BŜ Î RA’C J ? o o o .  . 0  0 . 0 0 0 0 0 0  0 . 0 0 0 0 0 0 0

Chapter
I. THE PROBLEM AND THE BACKGROUND o o o o o o o o

Purpose of This Study . . . . . . . . . . . 1
Review of the Research Relevant to the

Purpose of this Study . . . . . . . » . 2
Factors Which Previous Studies

Have Found to Cause Differences 
in the Wage Rate Between
Industries o o . o . o o . . . . o 3
Labor costs in relation to

total costs o . o o o o o o  oo 3
Productivity of labor . . . . . . . 3
Capital investment per worker . . . 4
Proportion of female workers . . . h
Skill mix 0 0 . 0 0 0 0 0 0 0  0 0 0  ^
Competitive conditions . . . . . . k
Rate of employment growth . . . . . 4
Degree of unionization . . . o . . 5

Relative Importance of Selected 
Wage-Influencing Factors 
as Shown by Previous
Studies o o o o o o o o o o o o o o S
Major importance of labor

productivity . . « . . . . . . 6
Growth in employment . . . . . o . 13
Degree of unionization o . . . . . 14
“Ability to pay" o . o o o o o o .  l6
Conclusions as to findings of

previous studies . . . . . . 18
v



vi
TABLE OF ©OHTBBfTS— Contiaaed

Chapter Page
The Marginal Productivity Theory of if ages 0 2 1

Wage Determination in a Purely Compet
itive Factor and Product Market 0 0 21

Wage Determination in a Purely Compet
itive Labor Market and Monopoly in 
the Product Market o o o o o o o o  2 5

?e- Determination in a Monopsonistie 
Labor Market and a Purely Compet
itive Product Marketo 0 0 = o o o » 2 8

;e Determination Under Monopsony in 
the Labor Market and Monopoly in 
the Product Market o o o o o o o o  3 1

Wage Determination Under Monopoly in
Both the Product and Labor Market @ 3%

The Debate Over the Marginal Productivity
Th eory o o o o o o o o o o o o o o o o  3^

IIo METHODOLOGY . * o „ k@

Structure of This Study 0 » o ». o o o o 0 ». kQ
Hypotheses o o o o, o o o o o o. o o o o © o ^ 1

Hypothesis I o o o o o o. o. o o o o. o © ^ 1
Hypothesis II o o o o o © o. ©. o o o © o ^1
Hypothesis III © o o © © o © .©. © © ©. ©1 o %*2
Hypo the si s IF o © © © © o © © © ©. © © © ^2
Hypothesis F © © © ©. © © © © ©. © ©. © ©. 4̂,2
Hypothesis FI o © © © © © © © © © © © © *̂2
Hypothesis FIT© © © © © © © © © © © © ©. 42
Hypothesis Fill © © © © © © © © © © © © 43

Definitions © © © © © © © © © © © © © © © © 43
Average Hourly Earning © © © © © © © © 43
Manufacturing Industry © © © © © © © © 43
Production Workers © © © © © © © © © © 45
Falue Added © o © © © © © © © © © © © ©  45

Sources and Justification of Data Utilized© 46
Average Hourly Earnings ©. © © © © © © © 46
Manufacturing Industry © © © © © © © © 48
Production Workers © © © © © © © © © © 50
Physical Productivity and Prices © © © 50
Stability © © © © © © © © © © © © © © © 51
Female Workers © © © © © © © © © © © © 51
Union Membership © © ©  © © © © © © © ©  52



vii
TABLE OF CONTENTS— Gontinued

Chapter
Labor Costs as a Portion of Value of

T o t a l  O u t p u t  o o o o o o  . o  O- d. o o.

Skill Bdl X  o o o o o b o o o d o d o o o

Concentration of Firms in an Industry 0 
Geographic Area o o o. »  ». o o o o o d o o o
Industry Groups o o o o .  o o o o o o o o o o  
Time Span d d o d d d d d & d d o d d d d o

S t at1 stical T O O I S d d d d d d d d d d d d d  Spearman0 s Rank Order Correlation
Coefficiento o o o o o o o o o. o o

Multiple Regression Analysis. o d o o 0 
Partial Correlation 0 0 0 c o o 0 0 0 c

IIIo FINDINGS.
Test of Hypotheses o d d o d d o d d d d d  

Test of the Stability of the California 
Manufacturing Interindustry Wage 
Structure 195^~1962 o d o d o d d o  

Test of the Relationship Between Value 
Added Per Worker and Average 
Hourly Earnings < > 0 0 0 0 0 0 0 0 0  

Test of the Relationship Between
Percentage Increases in Employment 
in an Industry and Average Hourly 
Earning s 0 0 0 0 0 0 0 0 0 0 0 0 0  

Test of the Relationship Between the 
Percentage of Females Employed in 
the Industry and Average Hourly 
Earning s 0 0 0 0 0 0 0 0 0 0 0 0 0  Test of the Relationship Between Union 
Membership in an Industry and 
Average Hourly Earnings 0 0 0 0 0 0  

Test of the Relationship Between
Earnings as a Percentage of Value 
Added and Average Hourly Earnings » 

Test of the Relationship Between the 
Percentage of Production Workers 
in an Industry0 s Work Force and 
Average Hourly Earnings 0 0 0 0 0 0  

Test of the Relationship Between Value 
Added Per Worker 9 Cumulative 
Percentage Increases in Employment

Page

52
53
54
56
5758
58
61
62

63 
63

63

67

70

73

7 6

77

79



viii
TABLE GF CONTENTS— Continued

Chapter
Since 1 95^9 Percentage of Females 
in Industry Work Force9 Earnings 
as a Percentage of Value Added9 
Production Workers as a Percentage of Total Work Force and Average 
Hourly Earnings 0 = 0 0 - 0 0 0 0 0  =

IVo ANALYSIS OF FINDINGS
Time Period and Data Collection Problems0 =

Value Added Per Worker as a Measure
of Physical Productivity and 
Prxces o o 0 0  o o o o o 0 = o o o

Female Workers 0- 0 = o o = 0 0  o o = o
Union Membership 0 0 0 0 0 0 0 0 = 0 0 = 
Wages and Their Delation to Total Cost= 
Skxll Mix 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Analysis of Findings of Hypotheses 0 0 0 0  
Measurement of Stability 0 = 0 0 0 0 0  
Test of the Relationship Between

Value Added Per Worker and Average 
Hourly Earnings 0 = 0 0 0 0 0 0 0 0  

Test of the Relationship Between
Cumulative Percentage Increases in 
Employment and Average Hourly 
Earnxngs o o o o o o o o o o o o o  

Test of the Relationship Between the 
Percentage of Females in an 
Industry and Average Hourly 
Earnxngs 0 0 0 0 0 0 0 0 = 0 0 = 0  

Test of the Relationship Between Union 
Membership in an Industry and 
Average Hourly Earnings 0 = 0 = 0 0  

Test of the Relationship Between
Earnings as a Percentage of Value 
Added and Average Hourly Earnings = 

Test of the Relationship Between
Percentage of Production Workers 
in an Industry and Average Hourly 
Earnxngs o o o o o o o o o o o o o

Page

81
86
88

8990
90
9192 92 
92

95

97

99

101

104

105



ix

Chapter

TABLE OF CONTENTS— .Continued

Test of the Relationship Between Value 
Added Per Worker9 Cumulative 
Percentage Increases in Employment9 
Percentage of Female Workers in an 
Industry9 Earnings as a Percentage 
of Value Added, Percentage of 
Production Workers in an Industry 
and Average Hourly Earnings 0 » o o 

Theory of the Structure of the California 
Manufacturing Interindustry Wage 
Structure o o o o o o o o o o o o o o o  
Statistical Evidence of Relationships 0 
The Supply Curve of Labor for

Industries in the California 
Manufacturing Interindustry Wage 
Structure o o o o o o o o o o o o o  

The Demand for Labor in the Industries 
that Constitute the California 
Manufacturing Interindustry Wage 
Structure o o o o o o o o o o o o o  

Application of Supply and Demand
An alysis <> o o o o o o o o o o o ». 

Economic Significance of This Research*
V. CONCLUSIONS o o o o o o o o o o o o o o

Duplication of the Studies Done of the
National Interindustry Wage Structure 

Areas of Further Research
APPENDIX A* CALIFORNIA GENERAL STATISTICS BY INDUSTRY

GROUP 8 1954-1963
A P P E N D I X  B o  W O M E N  W A G E  A N D  S A L A R Y  W O R K E R S  I N

C A L I F O R N I A  M A N U F A C T U R I N G  I N D U S T R I E S 9
1954-1962 0 0  »' 0 0 0 0 0 0 0 0 0 0 0

A P P E N D I X  C= U N I O N  M E M B E R S H I P  I N  C A L I F O R N I A ,  1 9 5 4 - 1 9 6 2  

L I S T  O F  R E F E R E N C E S  0 0 0  o o o o o o o o o o o o o o o

Page

10?

1 0 9
1 0 9

111

1 1 3

1 1 4  
1 2 5

1 27

1 27
1 2 9

1 3 1

1 4 1

1 4 2

1 4 3



Table
I» 

II o 

III.

IV.

V.

VI.

VII.

VIII.

LIST OF TABLES

ARRAY OF SIXTEEN CALIFORNIA MANUFACTURING- 
INDUSTRIES o AVERAGE HOURLY EARNINGS FOR 
YEARS 1954-1962 . . . . . . . . . . . .

CORRELATION OF STRUCTURE OF AVERAGE HOURLY 
EARNINGS IN SIXTEEN CALIFORNIA MANUFAC
TURING INDUSTRIES IN YEARS 1955-1962. .

CORRELATION OF VALUE ADDED PER WORKER AND 
AVERAGE HOURLY EARNINGS FOR SIXTEEN 
CALIFORNIA MANUFACTURING INDUSTRIES IN 
THE YEARS 1954-1962 . . . . . . . . . .

CORRELATION OF PERCENTAGE INCREASES IN
EMPLOYMENT IN AN INDUSTRY AND AVERAGE 
HOURLY EARNINGS FOR SIXTEEN CALIFORNIA 
MANUFACTURING INDUSTRIES IN THE YEARS
1 9 5 5 —1 9 6 2 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0

CORRELATION OF PERCENTAGE OF FEMALE WORKERS. 
EMPLOYED IN AN INDUSTRY AND AVERAGE 
HOURLY EARNINGS FOR SIXTEEN CALIFORNIA 
MANUFACTURING INDUSTRIES IN THE YEARS 
1 9 5 4—I9 6 2 O . O O . . . O . . 0 . 0 0  0

CORRELATION OF PERCENTAGE OF UNION MEMBERS 
IN AN INDUSTRY AND AVERAGE HOURLY 
EARNINGS FOR TEN CALIFORNIA MANUFACTUR
ING INDUSTRIES IN THE YEARS 1954-1962 .

CORRELATION OF PERCENTAGE OF EARNINGS TO
VALUE ADDED AND AVERAGE HOURLY EARNINGS 
FOR SIXTEEN CALIFORNIA MANUFACTURING 
INDUSTRIES IN THE YEARS 1954-1962 . . .

CORRELATION OF PERCENTAGE OF PRODUCTION 
WORKERS IN AN INDUSTRY AND AVERAGE 
HOURLY EARNINGS FOR SIXTEEN CALIFORNIA 
MANUFACTURING INDUSTRIES IN THE YEARS
1 9 54—1 9 6 2 o 0 0  o o o o o o 0 o o o o o

Page

64

65

68

71

7 2  

75 

78

80
x



xi

Table
IXo

X 0

XI,

XII O

XIII,

LIST OF TABLES--ConMmied

GOBBELATIOH OF VALUE ADDED PER WORKER, 
PERCENTAGE'INCREASES IE EMPLOYMENT 
SINCE 195^9 PERCENTAGE OF FEMALES IN 
INDUSTRY WORK FORCE, EARNINGS AS A 
PERCENTAGE OF VALUE ADDED, PRODUCTION 
WORKERS AS A PERCENTAGE OF TOTAL WORK 
FORCE AND AVERAGE HOURLY EARNINGS FOR 
SIXTEEN CALIFORNIA MANUFACTURING INDUS
TRIES IN THE YEARS 1955-1962 „ „ , , 0

PARTIAL CORRELATION COEFFICIENTS BETWEEN 
VALUE ADDED PER WORKER, CUMULATIVE 
PERCENTAGE INCREASES IN EMPLOYMENT, 
FEMALES AS A PERCENTAGE OF THE TOTAL 
WORK FORCE, EARNINGS AS A PORTION OF 
VALUE ADDED, SKILL LEVEL AND AVERAGE 
HOURLY EARNINGS FOR SIXTEEN CALIFORNIA 
MANUFACTURING INDUSTRIES FOR THE YEARS

PARTIAL CORRELATION COEFFICIENTS BETWEEN 
VALUE ADDED PER WORKER, EARNINGS AS 
A PERCENTAGE OF VALUE ADDED, FEMALES 
AS A PERCENTAGE OF THE TOTAL WORK FORCE, 
SKILL LEVEL, CUMULATIVE PERCENTAGE IN
CREASES IN EMPLOYMENT AND AVERAGE HOURLY 
EARNINGS FOR SIXTEEN CALIFORNIA MANUFAC
TURING INDUSTRIES FOR THE YEARS 1955-
1 9 6 2  o o o o o o o o o o o O o o o o o c

1955 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1955 
RANKINGS , 0 0 0  0 0 , 0 0 0 0 0 0  o o c

1956 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1956 . 
RANKINGS 0 0  0 0 0 0  o o o o o  0 0 0 0 0

Page

83

110

117

118



xii

Table
XIYo

XV o

XVI e

XVII o

XVIIIo

XIX o

LIST OF TABLES— Continued

1957 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1957 
RANKINGS o o o o o o o o o o o o o o d

1958 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1958 
RANKINGS 0 0 0 O 0 0 0 0 0 0 0 0 O 0 0

1959 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1959 
RANKINGS 0 0 0 0 0 0 6 0 0 0 0 0  0 0 0

19 6 0 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1960 
RANKINGS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 9 6 1 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1961
RANKINGS 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0

1 9 6 2 DATA ON SUGGESTED FACTORS AFFECTING 
AVERAGE HOURLY EARNINGS AND AVERAGE 
HOURLY EARNINGS FOR INDUSTRIES IN THE 
TOP AND BOTTOM QUARTILES OF CALIFORNIA 
MANUFACTURING INDUSTRIES BASED ON 1962 
RANKINGS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Page

o 119

o 120

o 121

o 122

o 123

o 124



Table
XX o

XXI o 

XXII = 

XXIIIo 

XXIV „ 

XXV o 

XXVI o 

XXVIIo 

XXVIIIo 

XXIX.

XXX.

XXXI.

xiii
LIST OF TABLES— Coatirraed

Page
CALIFOBMIA GENERAL STATISTICS BY INDUSTRY

GROUP 8 19j>4 . . . . . . . . . . . . . .  131
CALIFORNIA GENERAL STATISTICS BY INDUSTRY

GROUP0 1955 . . . . . . . . . . . . . .  132
CALIFORNIA GENERAL ,STATISTICS BY INDUSTRY

GROUP 8 1956 0 0 0 . 0 0 0 0 0 .  0 0 0 0  133
CALIFORNIA GENERAL STATISTICS BY INDUSTRY

GROUPS 1957 . . . . . . . . . . . . . .  134
GALIFORNIA GENERAL STATISTICS BY INDUSTRY

GROUP 8 193^ o . o .  o .  135
CALIFORNIA GENERAL STATISTICS BY INDUSTRY

GROUP s  1939 0 0 0 0 0 0 0 0 . 0 0 0 0 0  13^
CALIFORNIA GENERAL STATISTICS BY INDUSTRY

GROUPS i9 6 0 o O O O O O O O O O O O O O 137
CALIFORNIA GENERAL STATISTICS BY INDUSTRY .

G R O U P  8 1961 o o o O . o O . . . . . o ti 1 3 ®

CALIFORNIA GENERAL STATISTICS BY INDUSTRY
GROUP 8 1 9 6 2 0 .  0 0 0 0 6 0 0 o o o o o 139

CALIFORNIA GENERAL STATISTICS BY INDUSTRY
GROUP 8 1 9 6 3 o o o o o o 0 o o o o o o o 1%0

WOMEN WAGE AND SALARY WORKERS IN CALIFORNIA
MANUFACTURING INDUSTRIES9 1934-1962 „ . . l4l

UNION MEMBERSHIP IN CALIFORNIA9 1934-1962 . . l42



LIST OF ILLUSTRATIONS

Figure Page
l o  I l l u s t r a t i o n  o f  M a r g i n a l  R e v e n u e  P r o d u c t  C u r v e

of Labor x or Firm o o o o o o o o o o o o o o  ^3
2C Supply Curve of Labor for Industry <, o o <= => o o 2%
3» Determination of Level of Wage in Purely

Competitive Labor and Product Market „ 24
40 Relation of Marginal Revenue Product of Labor

and Value of Marginal Product of Labor 
Under Conditions of Monopoly o o o o o o o o  26

5o Wage Determination in a Purely Competitive
Labor Market and a Monopolistic Product
M a r k e t  O O O O O O O O O O O O  O O O O O O O  2y

6 0 S u p p l y  C u r v e  o f  L a b o r  U n d e r  M o n o p s o n y  0 o P = o o 29
7o Determination of Wages in a Competitive Product

Market and a Monopsonistie Labor Market „ „ 0 30
8 0 Wage Determination Under Monopsony in the Labor

Market and Monopoly in the Product Market 0 o 32
9o Wage Determination Under Monopoly in the Product

Market and Labor Market o o o o o o o o  o o 33

xiv



ABSTMGT

A great deal of research has taken place both at 
the national and regional level in the area of interindnstry 
wage structures* The purpose of this research was to inves
tigate whether the characteristics that were associated with 
national and regional interindustry wage structures were 
also associated with interindustry wage structures within 
a small geographic area* The geographic area chosen for 
this investigation was the state of California* The inves
tigation of the California manufacturing interindustry wage 
structure was concerned with the period 195^,"1963o

The stability of the California manufacturing inter
industry wage structure was tested by rank order correlation 
to determine whether the structure exhibited the same degree 
of stability as the national interindustry wage structure* 
The rank order correlation coefficient indicated that the 
California manufacturing interindustry wage structure during 
the period under investigation exhibited a high degree of 
stability which was similar to the stability exhibited by 
the national interindustry wage structure*

The various factors that influenced wages were also 
investigated as part of this research* Multiple regression 

, S : . X V



analysis was used t© determine the degree of association 
between several independent variables and wages0 The 
independent variables were value added per worker$ earnings 
as a percentage of value added, percentage of females in 
the industry work force, cumulative percentage increases 
in employment and production workers as a portion of total 
employmento The dependent variable was wages0 It was 
found that those independent variables explained a large 
percentage of the variation in wages during the period 
under investigation*

The partial correlation coefficients derived from 
the multiple regression analysis indicated those variables 
that were associated with industries that paid high wages 
and those variables that were associated with industries 
that paid low wages* The major conclusion reached in this 
study was that the California industries that paid high 
wages during the period under investigation were character
ized relative to other manufacturing industries by a higher 
amount of value added per worker, by earnings being a 
smaller portion of value added, by a smaller percentage of 
production workers in relation to the total work force, by 
a larger cumulative percentage increase in employment, and 
by a lower percentage of female workers in their total 
labor force* Low wage paying industries in the California



xvii

manufacturing interindustry wage structure were conversely 
characterized by a lower amount of value added per worker, 
by a larger percentage of production workers in relation 
to total employment, by smaller cumulative percentage 
increases in employment and by a larger percentage of 
females in their labor foree0



CHAPTER Xo THE PROBLEM AND THE BACKGROUND

Parpose This Stmdy 
The pmrpose of this stiady is to determime whether 

some of the major factors that have been found by previous 
researchers to affect wages and wage structures in industry 
generally? are valid in a particular geographic area which 
has experienced exceptionally rapid growth since World War 
X X o  No attempt is made to test empirically all of the many 
wage theories and their variants0 Rather? this research 
is confined to ascertaining and analysing the salient ehar= 
aeteristics of the interindustry wage structure in the area 
studied and to determining the major factors which appear 
to have influenced that structure in the recent paste The 
interindustry wage structure is defined as a ranking of 
industries on the basis of wages paid0 Those industries 
that rank highest in the structure pay the highest wages0

Accordingly? in order to verify the already existing 
knowledge on this subject derived from studies done at the 
national level? a specific empirical research project was 
undertaken to analyse the character? the stability? and the 
chief factors influencing the interindustry wage structure 
of the manufacturing industries located within the state of



® 5 m £ a .0 TMe basie data ©@ll@eti®a and. .factor amalysi s 
wer® eomdm@t@d la swell a way as to make assy ©©melwsioBss 
drawa reasonably ©emparabl® to tb® findings of previews 
national stwdieso Sosa® deviations from tke methodology of 
certain national studies were fowmd necessary0 Details, of 
soopog methodology9 and terminology are given in Chapter XI 

The me%t section of this paper reviews, other rele= 
vant work that has been done in the area of interindustry 
wage strwetwreso

Review of the Research Relevant to the 
Purpose of This Stwdy

In recent yearss research in the field of inter- 
indwstry wage strwetwres has been qwite extensiveo Some 
of the major research on this swbjeet at the national level 
has been dome fey Abbott 8 Cullen9 Dowty$ Maher, and ©stryQ ̂ .

I© So Abbott9 “The Wages, of Unskilled Labor in the 
United Stat®s9 I8 5 ®“1 9 ®©9ro Journal of Political Economya 
Jwne 19®5s ppe 3 2 1 = 3 2 7  0

B? Eo Gwllemg, ^The._.Xmt®rlndwstry Wage Structure 
1899=195®9 68 American Scenomic Review  ̂Jwne 19569 pp0 353= 
359 o

Ho Mo Dowtys "Wnlen Impact on Wage Strwetwre9 61 
Industrial Relations Research Association, Proceedings of 
Elfth Meeting  ̂ December 1953s ppo 6 1 - 7 6 0

  J.0 . Bo Maher»...wHnlon» Nonunion Wage Differen
tials, 011 American Economic Review0 June 1956, pp0 336=3520

F 0 Myers and R0 Bowldy, 01 The Interindustry Wage 
Structure and Productivity," Industrial Labor Relations 
Reviewo October 1953s pp@ 92-102o

So Wo Cstry® "Interindustry Earnings Differen
tials in Canada 19^5-1956<,00 Industrial Labor Relations 
Review, April 1959, pp# 335=352®



The general eomclnsioms reached by these researchers are 
very . similaro' Staeh differences as do exist in the findings 
of these previous studies are primarily the result of the 
different research techniques utilized,, The general con
clusions derived from many of the studies of interindustry 
wage structures indicates however$ that there are several 
characteristics of industries that pay high wages9 and thus 
have a high ranking in the interindustry wage structure0

Factors Which Previous Studies Have Pound to Cause Differ
ences in the Wage Bate Between Industries

Labor costs in relation to total costs,, The first 
characteristic of these high ranking industries is that 
their labor cost usually represents a small percentage of 
the value of the total output0 ̂

Productivity of labor* A second characteristic of 
industries that pay high wages and rank high in the inter
industry wage structure is that labor productivity is 
usually higho 3

2« Do Go Brown, “Expected; Ability to Pay and 
Interindustry Wage Structure in Manufacturing,M Industrial. 
and Labor Relations Review* October 1 9 6 2 , p* &7o

3o' Jo To Dunlop, “Productivity and the Wage 
Structure,w in Wage Determination* Market or Power Forces?q 
edo by S„ Perlman (Bostons Do Co Heath and Goo, 1 9 6^),
P o  ^ 9 o



istie of isad-Estries tMat pay high, wages amd have a high 
ramklmg im the imterimdmstry wage straetyre is that they 
have a large amoaat of invested capital per w@rker0 ̂

Proportion ©f female workers0 A fearth character
istic ef these high ranking indastries is that the percent 
age of female prediction workers employed in them is small

Skill miXo indastries that rank in the highest 
portion of the imterimdmstry wage straetare amd pay high 
wages tend to have more skilled workers employed im them 
than those indastries that do met have as high a ranking,,^

Gompetitlve eomditiemso The sixth characteristic 
of indastries that pay high wages and have a high ranking 
in the interindustry wage straetare is that they tend to 
fee located in imperfect prodmet marketSo?

Bate of employment growths One of the character
istics often associated with industries that have high

k0 Brown9 ©Po cite* p 0 4?
5 o  S o  H o  Sliehter9 mNotes on the Structure of

Wages9m The .Review of Economics and Statistioso February 
1950s po 84o — -

6 0 Dunlop9 ono cit0o pe 73o
7o Jo G-arbarino s 00A Theory of %n.terimdustry Wage 

Structure Variation*# Quarterly Journal of Economicso 
May 1950s p@ 299o



raakiags im th® interiadnstrj wag® sfcrtaotEr® is th® r@la=» 
ti@ash.ip between wages and growth im employment;, It has 
been suggested from some previoms researeh done in this 
field that those industries that have had the greatest 
iaereases in employment pay the highest wages®® However9 

Sliehter0 s researoh has determined that the relationship 
between wages and employment growth is a negative one? 
those industries that pay the highest wages and rank high«= 
est in the imteriadmstry wage strmotmre have the smallest 
increases in employment»  ̂ Both of the above stndies were 
oomdmoted im mannfaetwring industries and involved prodaer 
tien workerSo At present $ therefore^ this eharaoteristie0 s 
relationship to wages paid to production workers in a 
mamtaf aotarimg in dm s try is a matter on which there is smb= 
staatial disagreement among resear©hers who have invest!™ 
gated this smbjeet«,

Hegree of hnionjgation0 The next characteristic 
that needs to have its significance clarified is that of 
the relationship between the degree of mniomination in an 
industry and the wages that■the industry pays0 It has been 
suggested by some stmdies that these industries that have

So Ao Ms Ross and G-oldner$ mT@rees Affecting 
the InterindMstry Wage StrmctmresM Qmarterly Jomrmal of 
Economics9 May 195©$ P® 2720

mailto:ti@ash.ip


a high degree of unionization tend to pay higher wages 
than those industries that do not have the same degree of 
unionization0 However9 it is possible that the degree of 
unionization in an industry has little effect on wages paid 
by the industry0 Again, this is a point concerning which 
previous research is not in agreement0

Relative Importance of Selected Wage-Influencing Factors 
as Shown by Previous Studies

Much debate has occurred as to which of the above 
mentioned factors has the highest degree of association 
with wages* This section presents a brief evaluation of 
the principal factors concerning which previous researchers 
have been in substantial agreement, as well as certain 
factors in which there have been wide differences of 
opinion*

Major importance of labor productivity* Several 
economists suggest that large increases in productivity, 
when measured in physical terms as well as in money terms, 
is the characteristic most highly correlated with high 
wages* Dunlop reached this conclusion in his study*

10* G-arbarino, op* clt*, p* 305*
Ross and Goldner, op* cit* * p* 256*

1 1 * D* Eisenmann, “Interindustry Wage Changes 
1939-1947,» Review of Economics and Statistics* November 
1956, p* 447*



He detemiaed. tkat tkese iadostries that had the greatest 
iaereases ia physieal ©latput per mamhoar ever a givem 
peried @f time aad these iadnastries whieh had the greatest 
iaereases ia wages were el®sely asseeiatedo He measared 
this relatiemship tey raafc ©@rrelati@a aad @btaimed 
r a 0 6 5 o1  ̂ Baalop oeaeleded fr®m his stedy that prodeetiv- 
ity was a®t9 however9 the ©aly faeter related t© wagesd 
became® the e@rrelati©a betweem predmctivity aad wages 
was less thaa eaeo He suggested ia his article that three 
ether factors are highly correlated with wages0 These 
factors are labor cost as a pereeatage ©f the value of the 
'total oatpwt s competitive ©@mditi@ms ia the pro dee* market, 
aad the skill mi% esistiag la the i a d e s t r y o B e a l e p  does 
act ladloate that these factors play a more promimemt role 
ia wag® det®rmiaati®a thaa dees productivity; bat he does 
smggest that they are preseat amd importamt ia wag® d®ter= 
minatioa aad eammot be igm©red@&^

Baalep® s techmiqae of determimiag the assoeiatiom 
betweem productivity amd wages involves the tase of percent
age changes in physical omtpmt per mamhomr amd percentage 
changes in wages ever a specified period of timeo By the

1 3 o Xbido5 p®
1%-® Ibid® o p® 73o 
15® Ibid®



nase et raak erder ©©rralafeion ■feeeMBiqiaes he determimed She 
degree @f ass@0 iaSa.sn between these tw@ "rariables0 ^

Perlman in resear@h in the same area wanted t@ 
dissever whether he eenld measmre prednetivity by mslmg 
the vain© added statistie and als® if with the mme @f this 
statistie9 he eeiild reach the same ©@n©l@si@ns as Dmalepo 

Perlman tested by rank order correlation the rela= 
tiemship between ©hanges in physical eatpmt per mamhemr 
and wages and the relationship between value added per 
worker and wages* ■ Be them ©onoltaded that both statistios 
have a high degree of association with wages*^ It is 
signifieant9 however9 that his analysis showed that the 
relationship between value added and wages was a stronger 
one than the relationship between ©hanges in physical ®wt=» 
pust per mamhomr and wages* The correlation ©oeffieient that 
Perlman obtained for vain© added and wages was also higher 
than the one Ihmlop obtained by using physical ehamges in 
omtpmt per mamhomr*

Perlman0 s value added measure reflects what the 
businessman actually may base his decisions upon* The

l6 * Ibid* 5 p* 6 6 *
17* R* Perlman9 M¥alue...Productivity and the Inter™ 

industry Wage Stra©ture9M Industrial and Labor Relations 
Review* October 195^s> P° 32*

18* Ibid*

mailto:ass@0iaSa.sn


btsslmesstnara is aware ef meaey eMamges im pri®@s aad e®st@ 0 

He may met be aware ef g or evem especially eemeermed with, 
©hamges im pkysi©al predmetivity per se<, i0 @o @ apart frem 
imeeme yielded fey additiemal mmits ®f enatpat0 la sfeert9 
Me is primarily imterested im tM@ Md@llar predrnetivitym ©f 
lafeer amd ultimately5, ®f eomrseg ia prefits f®r tMe firm 
rather tMaa ia mere pMysieal productive effieieacy per 
mamMearo Oeaseqwemtlys ia tMe preseat writer0 s •vi©'w9 tMe 
femsimessmam will make wage ©r ©mtpat adjmstmemts wMem his 
mraargiaal reveame predmet011 carve sMiftsg tMas iatersectimg 
Mis margimal labor cost carve at a different poimt tMaa 
f©rmerlyo Sack a eMaage amd the resaltimg wage'©r ©atpat 
adjmstmemts ©feviowsly ©©aid fee eaased fey ©Mamges im predmct 
prices ©r cMamges im physical predaetivity or feetM== feat the 
®d®llarm test weald appear to fee tMe decisive factor0 TMis 
gemeral view will fee sammarised im theoretical form below 
im the section entitled ^Marginal Prodactivity Theory of 
Wageso11

Like Bamlop amd Perlman9 Garfearim© also Mas dome 
research on imterimdastry wage stractareso^^ Garfearimo 
©oradladed from his research that physical productivity is 
an important factor in the determination of w a g e s © I m

19® Garfearimo® on© ©it©® p© 282©
2 0 © Xfeid© B p© 2 9 8 0



1©
a«Mifci@Ea9 hoirower$ Me suggests tMat there is a stresag 
relatienship between the eeneentratlen of firms im am
imdwstry amd the wages paid and alse iadieates that there 
is a positive relationship between wages paid im am imctas" 
try and the degree of aaiemisatien im that industry0 ̂3- 

GarMarine further demoted that a high degree of 
oorrelatiom existed between the eomoemtratiom of firms im 
am industry and union membershipe ̂ 2  Bsimg this relation^ 
ship9 he drew am imferemoe that the degree of unionisation 
im am industry and the wages that am industry paid were 
positively r e l a t e d ® This partioular eonolasiom ©am fee 
sharply oritiolaed on the basis of the resear©h teehnique 
used®

First9 Garfeariao ©orrelated the degree of unioniza
tion with the ©emoeatratiem of firms im am industry® This 
was done with the aid of a w2® test® Seeomdly9 he ®erre= 
lated the relationship between the degree of eoneentration
im an industry and the industry9 s wages® Again9 he used
the M2W test® Both of the above correlations indicated a 
high association between the variables tested®

Based on these above results9 Garbarime concluded 
that there was a high association between the degree of

21® Ibid®o p® 3©5e
22® Ibid® 0 p® 3©2®
2 3 ® Ibid® 9 p® 3©5«
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ealealeatloB la am indmstry and the iadastry0s wag©s0 ̂
'Oa® ahoT® eeaelasiea is stabjeet to @r£tieism beeaas® the 
iaf©r@mo® was reaehed with®at a direet test of the rela= 
tiomship betweea the degree ef amiemlzatlom im am imdastry 
ami. wages® G-arbarim© simply imferred, that simoe there 
was a high ass®©iati®a between the degree of amiomieatiom 
im am imdmstry am<3. the eomeemtratiom of firms im am imdms=» 
try amd a high assoeiatiom between the degree of e®m@eatra« 
tloa of firms im am imdmstry amd the imdmstry0 s wages9 

there mmst also be a high assoeiatiom between the degree 
of unionization im am Imdmstry amd the imdmstry®s wages®^  

G-arbarim© 0 s eomelmsiems of the relationship between 
prodmetivity amd wages amd Btmlop0 s amd Perlman® s are qmite 
similar® Also9 his eomelmsioms eomeermimg eomeemtratiom of 
firms im am imdmstry amd Dmmlop0 s eenelmsioms eomeermimg 
eompetitive markets are qwite similar® However 9 G-arbarim® 0 s 
implied relationship of the correlation between wages amd 
the degree of mmiomizatiom im am imdmstry which was mot 
statistically proven is a serious limitation on this stmdy® 

Eisemmammg who dlso did research im the area of 
imterlmdmstry wage strmctiare9 reached quite different

24® Ibid®. p® 302 
250• Ibid®
26® Ibid®
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r@SMl.tg fr®m those ©btaiaed by Bwb1 @p amid. G-arbariB@s 
although the statistical data %rer@ similaro^ Her method 
of analysis imdieated that there was mo relationship 
between prodisotiTity amd w a g e s © T h e  reason for this 
differing eenelesieh is that Bisemmamm measured changes in 
physical eatpat per manhear as a percentage of a base year* 
while the other researchers used percentage changes in 
physical oatpnat per mamhomr from year to year©

Bisemmamm also fommd that there was mo relation^ 
ship between the degree of amiomination in am imdastry amd 
wageSoHoweverg she did find that there was a high 
degree of association between vain© added per worker and 
wages and also between profits and wages©

The reason for the above differing oomolmaioms on 
productivity is the method of approach to the problem mmder 
investigation© Perlman and Bisemmamm fommd a high degree 
of correlation' between valme added per worker and wages© 
Benlep and ©arbarimo fommd lower correlations for prodec- 
tivity when measared by changes in actaal oatpat per man= 
hoar and wages© In this ease9 howeverg the difference in

27. Eisemmammg op© ©it© © p© %%5©
28© Ibid© © p© 4>W©
29© Ibid© © p© krkfa

3@© Ibid© 9 p© %W©

mailto:r@SMl.tg
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the e®rr®latl@B flg@ir®s is net dtom te the method of measEre- 
meatg bat to the oharaeter of the data wsedo Baaalop aad 
Garbariao are measmriag physioal ©hamges ia omtpmt per 
umamhemrg while Perlman and Bisemmama are. measuring both 
physieal changes in output per manhowr and price changes 
by the use of the value added statistieo

Bisenraann0 s ©onelusions on productivity and Bunlop0 s 
and Garbarine0 s conclusions differ because of measurement 
technique differences9 although the data used were derived 
in the same way0 Bualop and Garbarine used percentage' 
changes in physical output per mamhour and percentage 
changes in wages per mamhour* Bisemmama°'s technique of 
measurement was slightly different* Her technique involved 
percentage changes in wages based on a base year* The 
results of these two different methods of computing per
centage changes lead to the differing results*' -

Growth In employment* Ross and Goldmer in their' 
research on the interindustry wag® structure did met spend 
a great deal of effort studying the relationship between 
productivity and wages* Instead^ their study centered on 
the relationship between expansion in employment in am 
industry and wages and the degree of unionisation in an 
industry and wages*31 The first portion of Ross and

31* Ross and Goldmer9 op* cit* * pp* 256 and 2 6 7 *



wag.es that time industl"y paido They eomclooded th.at those 

irAdl!mstries that had the greatest expansi~Ull il!l empl®yment 

al.s® had tme g!NUl.test i~mereases imll w.Yages paido 3 2 

14 

It seems apparelmt to this writer taat there appears 

to be c®n:ntradieti®lll 'between the res\Ull t.s f'®ulluil by l\oss alfld 

between emplsyment &lmd wagesg alth®\Ulgh both stltlldies \Ultilized 

the same statistical testi~g teemmi~ltlleso33 It is psssible 

that the dif'f'ereDU)e ll!IUli.Y be· related to the time period IUI!illcier 

with the lt30°s and early 1940°s 9 while Sliehteros research 

was involved with the 194ooso34 This di~f'erence in the time 

period used may furnish a partial explanation for different 

Degree of' ltllllliomizationo Ross and Goldmern like 

Garbarillill(l)p e®m.c1~~mdl.e that a positive correlati0n exists 

32o !!!!og Po 267 

33o Slichter 9 opo eito 9 Po 89o 

34o Ross and Go1dner~ .Gpo oitog PPo 254-281o 
Sliohtsl"g opo cito 9 ppo 80-9lo 



between the degree @£ eaienisetien in am indestry amd the
wages that the. imdnstry payse Hew©irer$ Bess amd Geldmer 
swggest that this relationship ©mly exists for malems whieh

to arrive at this eenelwsien has been ©ritieised. e@msider«= 
ably by G-arbarim® amd meed be mentioned only briefly her©@ 

Boss and Geldmer divided the industries that they 
were studying into three eat©gories===high wage paying indias- 
tries9 middle wage paying industries? and low wage paying 
industries®57 They next determined the degree of unioniza
tion existing in am industry by.examining the number of 
firms in the industry that were under union eomtraet during 
the period under investigation (1 9 3 ®°§ through 194®0 s) 0 

The resear©hers next ©orrelated the degree of unionization 
in am industry with wages paid by that industry®^® Eaoh 
industry grouping was analyzed separately® 'From this 
analysis they reaohed the eonelusien that wages and the 
expansion in union membership had a positive ©errelation®

The above study has been ©ritioized extensively 
by Garbarim© because of the method of determining the

grew rdpidly in the 1 9 3 ®° s The technique that they used

35® Boss and Goldmer9 op® ©it® 0 pp® 25S and 267®
36® Gar bar in® s,
37© Boss and Goldner9 O
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relati@ash.ip between the degree of ani@niaati®a and the 
method @£ weighting employment in the indwstrieso The 
researchers failed to explain their method of weighting 
industries in the three categories and did met prove that 
this increase in wages and anion membership was not da® to 
rapid increase in employment©^ At present9 there is still 
meoh debate as to the relationship between wages paid in am 
industry and the degree of unionisation©

1111 Ability to •nay© 00 Brown in his research in the 
field of interindustry wages examined the factors that in
fluenced the interindustry wage structure from a different 
approach than was used in the other previously mentioned 
studies© Instead of attempting to deal with just one or ' 
two factors'that might affect wagesj, Brown chose several 
different factors to analyse together as a unit© He called

Kijthese factors the 68ability to pay© 88 Brown suggested that 
these factors as a group influenced wages that an industry 
could pay© In order to obtain a relationship between all 
the factors in the 88ability to pay88 and wages9 Brown used 
multiple correlation© Brown felt that the ability to pay 
was affected by the following: (l) the percentage of

39o G-arbarim©s on© cit© © p© 287©
4@© Boss and Goldmer9 on© cit©© pp© 25^-281©
%1© Brown$, on© cit©© p© ^5©

mailto:relati@ash.ip
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labor costs t© value of the total output$, (2 ) the produc
tivity of the industry whem measured by ©hanges im physioal
output per masihour9 and (3 ) the degree of cemeeatratieu in 

k2the industryo
Bromi eaeoumtered several problems im the measure

ment of these above mentioned factors9 since he had to use 
approximation« Yet, even with these approsimatiens, Brown 
found that the results of his research were statistically 
significant

Brown used approximate measures for all of his 
factorSo The ratio of labor costs to value of the total 
output was approximated by using total average hourly 
earnings as a percentage of value added©^ This was done 
because data on wages per hour9 wages per week, and value 
of the total output were not available©

Brown measured eoneentration by taking the output 
of the four largest firms in am industry and measuring 
their output as a percentage of total output for the entire 
industry©^

&2» Ibid© $ pp© o

^3© Ibid©j p© 51© 
k'ko Ibid© © p© kfo 
45© Ibid©
46© Ibid© © p© 51©



He Bib ill sed nralfeipl® r@gressi.@ii aaalysis t© deter™
mime tke relationship between these ab®f® mentioned factors
and wageSo The multiple correlation coefficient that was

jkyobtained was r = 0 8 6 0

Gomolmsloas as to findings of nrevioms stuadieso In 
most stmdlesg productivityg measmred either in dollars or by 
actaal changes in physical ontpmt per mamhomrg appears to be 
the factor with the highest correlation with wages0 • Hever™ 
theless® several other factors^ as discttssed previ®Bsly9 

have been shown by researchers in this field to have seme 
positive correlation with wages* Pmrther research needs to 
be done9 however9 to establish and confirm more precisely 
the relative importance of all of these commonly recognized 
wage^determimlmg factors*

The foregoing semmary of the existing relevant lit= 
erattar® also indicates the persistent and troablesome prob™ 
lems of certain techniqaaeSo One snoh problem is whether to 
use the measure of percentage changes from one year to the 
next or percentage changes based on a single year0 Although 
these two techniques may give similar resultsg they do met 
necessarily do so $ as has been indicated in the studies of 
Garbarim© and Bisemmanm presented above*^

Ibid* 9 p* 58o
&®o Eisenmann9 op* cit0 * p* %45*

Garbarinog op* cite 9 pQ 198*
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AnotMer problem that eoomrs is that studies made 

dmrimg periods of depression or rapid inflation may lead 
to oemelmsioms that are omly applicable mader the particular 
or similar conditions existing at the time the steadies were 
ooadectede In short9 eomclmsioms derived from research 
done during one period of time may contradict those derived 
from similar research conducted in other peri©ds0

In final comment, it is perhaps well to emphasise 
again that despite the aameroas differences in scope# the 
approach# the techniques# and the conclusions exhibited by 
the various studies surveyed above# one reasonably uniform# 
if bread# conclusion seems to have been reached by nearly 
all the researchers in this field0 This common denomina
tor# so to speak# is that the productivity of labor# 
however measured# is the most important single factor 
affecting the level of wages in most industries and accord
ingly# is the most prominent determinant of the. character 
of the interindustry wage structures

As shown above# some of the studies surveyed used 
the statistics of physical output per mamhour as the meas
ure of labor productivity# while others used the value 
added concept0 It will be recalled that# while both these 
measures of productivity generally yielded a higher corre
lation with the wages being paid than did any other single 
variable# labor productivity expressed in terms of value
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added showed a higher correlation than productivity measured 
in terms of physical omtpmt alone0

Indeed9 both common sense and observable business 
practice snggest that the employing firm is primarily 
interested in the *dollar productivity89' of its labor force 
(technically a 08 at the margin88) rather than in mere physical 
efficiency in terms of units of output per mamhour alone0 

Of eourseg given a satisfactory product price9 and one that 
will not decline appreciably as the individual firm® s out
put and sales are inereased9 the physical productivity of 
labor may well be the key to the firm0 s financial success 
and be largely determinative of the wage rate the firm is 
able and willing to paye

But if product price falls substantially with 
increased output $, or if for any reason 9 the demand (sched
ule) itself changes so that fewer and fewer units are 
demanded at any and all prices* then high physical produc
tivity per mamhour loses its importance and cannot * by 
itself9 enable a firm to pay high wages or (perhaps) any 
wageSo

The formal theoretical expression of this empir
ically observed finding is* of course elaborated in 
considerable detail in what is known as the marginal 
productivity theory of wages0 Accordingly9 the following 
section is devoted to a brief summary of that general



theory9 indicating the main variants of the theoretical 
model usually found in theoretical exposition, insofar as 
they are substantially pertinent to the purpose of the 
present study.

The Marginal Productivity Theory of Wages
The marginal productivity theory of wages explains 

the general level of employment for a firm and the general 
level of wages for an i n d u s t r y , A s  indicated above, 
this study is concerned primarily with the general level 
of wages in an industry.

Wage Determination in a Purely Competitive Factor and 
Product Market

The model of wage determination involving pure 
competition in both the product market and labor market 
is one in which the supply and demand for labor determines 
the wage rate in the industry and the level of employment 
for the firm. In this model, the following assumptions 
are made8

1 , Full employment exists
2, Pure competition exists in both the product 

and labor market
3, Employers attempt to maximize profits
4, Employees attempt to maximize wages

^9, A", Mo Cartter, Theory of Wages and Employment
(Homewood, 111,8 Hichard B, Irwin, Inc,, 1959)» p, &5



5o There is complete mobility im the faotor market
6 0 All decisions are made em the basis of money 

changes in prices and costs
In this particular modelj, the intersection of the 

snpply and demand curve for labor determines the level of 
wages in a given industrya The demand carve for labor is 
the marginal revenue product carve of labor (HBP)» This 
carve slopes downward to the right because the marginal 
physical product of labor decreases as the number of workers 
employed increases^ This is due to the law of diminishing 
returnso The marginal revenue product of labor is computed 
by taking the marginal physical product of each worker 
utilized in the production of a product and multiplying 
that figure times the marginal revenue derived from the 
sale of the product that the worker produced,, Under condi
tions of perfect and pure competition in the product markets 
the marginal revenue product of labor is equal to the value 
of the marginal product of labor (VHP) 9 because in these 
models the price of the product equals the marginal revenue 
of the products

Figure 1 illustrates the decreasing marginal revenue 
product curve of labor (MBP) based on the assumption of 
pure competitiono
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$

MRP VMP
Units of labor

Figure 1 • Illustration of Marginal Revenue 
Product Curve of Labor for Firm

The above graph indicates that as additional workers 
are employed by the firm, the marginal revenue product of 
labor decreases. To obtain the industry marginal revenue 
product curve, one sums the marginal revenue product curves 
for the firms in an industry. This summation yields the 
industry marginal revenue product curve of labor.

In order to determine the level of wages, the 
supply curve of labor for the industry must be derived.
For any given industry, the supply curve in a competitive 
labor market slopes upward to the right. The supply curve 
of labor for the firm under conditions of pure competition 
in the labor market is perfectly elastic. The slope of the 
supply curve of labor upward to the right indicates that 
for firms in a given industry to attract new workers into 
that industry, wages must increase. This is due to the 
assumption of full employment. This type of supply curve 
is illustrated below in Figure 2.
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Units of labor
Figure 2. Supply Curve of Labor for Industry 
Equilibrium is determined at point A in Figure 3 

in this model at the intersection of the marginal revenue 
product curve of labor for the industry and the supply 
curve of labor for the industry. At this intersection, 
the marginal revenue product derived from the hiring of 
the last worker in the industry is equal to the wage paid. 
This is illustrated in Figure 3* In this graph, when 
equilibrium is at A, the industry wage is and the units 
of labor hired are Q^.

$

V1

MRP
Units of labor

Figure 3. Determination of Level of Wage in Purely 
Competitive Labor and Product Market



Figtar® 3 Illustrates that tlae wag® rat® is d©t®r~ 
mimed when the ssapply @mrv@ @f labor iaterseets the demaad. 
earve of labor# Im this ease® the purely competitive
market meehaaism im the preduet aad labor markets determiae 
the wag® rate paid ia am imdtastry0 Howevers this omly 
occurs whem there is.pure or perfect competitiom ia both 
the product aad labor markets®

There are mamy other market models for wage deter- 
miaatiea that aid im the esplamatiom of interindustry wage 
structureso Because the derivation of marginal revenue 
product curves of labor and supply curves of labor in a 
purely competitive labor market are similar for all models® 
they will not be discussed ia the following models# (The 
ease of the momepsemlsti® buyer and the supply curve of 
labor that he faces will be discussed later0)

im a Purely Competitive Labor Market 
and Monopoly im the Product Market

The model of wage determination involving a purely
competitive labor market and a monopolistic product market
results in the worker being paid less than the value of
the marginal product that he produces® This is due to the
mature of the model® The assumptions of the model that
lead to this conclusion ares

le Full employment exists
2® Pure competition exists in the labor market
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3* Monopoly exists in the product market
4. Employers attempt to maximize profits
5# Employees attempt to maximize wages
6. All decisions are made on the basis of

changes in money prices and costs
In this particular model, the marginal revenue 

product of labor is less than the value of the marginal 
product of labor. This is because under the condition of 
monopoly, the marginal revenue derived from the sale of a 
product is less than the average selling price. The rela
tionship between the marginal revenue product curve of 
labor and the value of the marginal product of labor under 
conditions of monopoly are illustrated in Figure 4.

$

VMP

MRP

Units of labor
Figure 4. Relation of Marginal Revenue Product

of Labor and Value of Marginal Product 
of Labor Under Conditions of Monopoly

The intersection of the purely competitive labor
market's upward sloping supply curve and the marginal



2?
revenue product curve for the monopoly determines where 
equilibrium will occur in this model. This is illustrated 
in Figure 5 at point A.

$

VMP

Units of labor
Figure 5. Wage Determination in a Purely 

Competitive Labor Market and a 
Monopolistic Product Market

The wage rate in this market model is and the 
quantity of labor hired is • In this particular market 
model, the wage rate and number of units of labor hired are 
less than would occur in the purely competitive product and 
labor markets. Equilibrium in a purely competitive labor 
and product market would be determined where the purely 
competitive supply curve of labor intersects the value of 
the marginal product curve of labor for the monopoly. This 
would result in a new equilibrium at B with a wage of Wg 
and the number of units of labor hired being Qg*
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The model ©f pure eompetition in the labor market

amd imperfect e®mpetiti©m in the produet market s as well 
as the model of pure competition in the labor market and 
oligopoly in the product market lead to conclusions similar 
to those of the preceding paragraph? therefore9 they need 
not be expounded here®

e Labor Market and a

The model of wage determination in a momopsomistle 
labor market and a purely competitive product market again 
results in the worker being paid less than the value of his 
marginal product® Once again$ this is due to the mature of 
the model® The assumptions of the model that lead to this 
type of conclusion ares

I® Full employment exists
2® Pure competition exists in the product market
3o Monopsony conditions exist in the labor market
%s Employers attempt to maximize profits
5® Employees attempt to maximize wages
6 S All decisions are made on the basis of changes

in money prices and costs
7s There are no unions
The condition of monopsony in the labor market is

illustrated in Figure 6 0
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$
MC

Units of labor
Figure 6 e Supply Curve of Labor Under Monopsony

t The frequent case cited as an example of monopsony 
in the labor market is the so called Mcompany town,” In 
this type of situation only one firm in town hires units of 
labor. To attract additional workers, the firm must con
stantly increase its wages. Thus, in this type of model, 
the marginal cost of hiring the last worker always exceeds 
the average cost of labor. This type of situation causes 
the marginal cost curve of labor to lie above the supply 
curve of labor which is the average cost of labor. This 
is illustrated in Figure 6 .

In the case of the purely competitive product 
market and the monopsonistic labor market, the number of 
labor units hired is determined by the point at which the 
marginal cost curve of labor intersects the marginal 
revenue product curve of labor. In the purely competitive 
firm, this is point A on Figure 7* Although this is 
opposite the wage Wg, only the wage is paid. Thus in 
this model, the last worker hired is paid a wage of



30
while producing a value of W2* The number of units of 
labor hired is Q1#

MC

W2

MRP VMP
Units of labor

Figure 7# Determination of Wages in a Competitive 
Product Market and a Monopsonistic 
Labor Market

The distance between and Wg is commonly called 
the area of "exploitation." The distance between and 
W2 is the amount of value that the worker produces, but 
does not receive. Under pure competition in both the pro
duct market and labor market, more workers would be hired 
and the wage that they would receive would be greater than 
W1# The purely competitive factor market incorporated 
into the above model would result in a wage of being 
paid. The number of units of labor hired would be Q2.
Thus in this case, because the marginal cost of the labor 
equals the average cost, the exploitation is eliminated.



In the market strnetsare @f monopoly in the prodnet
market and monopsony in the labor markets exploitation
also oeeiarso This edncltasion is dne to the assumptions
of the models These assumptions ares

Is Full employment exists
2e Monopsony exists in the labor market
3o Monopoly exists in the produet market

Employers attempt to maximize profits
5o Employees attempt to maximize wages
6 0 All decisions are made on the basis of changes 

in money prices and costs
7® There are no unions
In this particular models, the buyer of labor is a 

monopolist in both the product market and labor market» 
Figure 8 indicates wage determination under this type of 
modelo

In this models, equilibrium occurs where the marginal 
cost curve of labor intersects the monopolistic firm°s 
marginal.revenue product curve of laboro This occurs at 
point A 0 In this model$ the wage paid is and the number 
of units of labor hired is <^e
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$
MC

W2
VMP

MRP
Units of labor

Figure 8. Wage Determination Under Monopsony 
in the Labor Market and Monopoly 
in the Product Market

In the above model, the worker produces value of 
Wg and is paid W^. The area of exploitation is the distance 
between Wg and W^e If this model was converted to allow a 
purely competitive labor market as was discussed earlier, 
the exploitation would be eliminated.

The model of monopsony in the labor market and 
oligopoly in the product market and monopsony in the labor 
market and imperfect competition in the product market 
lead to similar conclusions as those of the preceding 
paragraph, and accordingly, are not discussed in this 
brief summary of the marginal theory.

Wage Determination Under Monopoly in Both the Product and 
Labor Market

The model of wage determination involving monopoly 
in the product market and monopoly in the labor market
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involves a model in which there are many possible solutions 
to the level of wages and employment. Only a few of these 
solutions will be discussed in this paper. Assumptions of 
this model are*

1. Full employment exists
2 . There is a single seller of labor (union)
3. There is monopoly in the product market
4. Employers attempt to maximize profits
5. Seller of labor attempts to maximize wages 

and/or employment
6 . All decisions are made on the basis of changes

in money prices and costs
$ MC

VMP
MRP

Q4 Units of
labor

Figure 9. Wage Determination Under Monopoly in 
the Product Market and Labor Market

One method of beginning a discussion of wage and 
employment determination involving this type of model is 
to use as a starting point the previous model of monopsony 
in the labor market and monopoly in the product market.
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Figtare 9 is the same as Figmre 8 except for some addi
tional letteringo

Initially in this model with the single seller of 
labor still excluded*, the wage rate will be and the 
mamber of labor emits hired will be S^o Eqailibritno will 
eeomr at point A„ At this point9 the marginal cost of 
hiring the last unit of labor is eqtaal to the marginal 
revenue preduet that that wait of labor predaees®

Now, allow the asstamptiom of mo single seller in 
the labor market to be relaxed, and assume that there is 
a single seller in the form of a union® Furthermore, 
assume that this union is interested in maximizing employ
ment without increasing or decreasing wages® If this is 
the ease, the wage will remain at but the amount of
labor hired will increase to This is because the
single seller offers all units of labor to the firm at a 
price of W-g_e Thus the supply curve becomes perfectly 
elastic and the exploitation is eliminated® Under certain 
assumptions, it is possible for the number of units of 
labor hired at to be

In the next case, assume that the union does net 
attempt to maximize employment, but instead wishes to max
imize wages® In this example, the wage will increase from 
W-g_ to Wj and the level of employment will remain at %®
In this case, as in the previous one, the supply of labor



is now perfectly elastic at wage ¥ 3 (chte to the union) and 
the employer can hire all of the labor he wishes to at that 
wage rate $ which is W30 Equilibrium is still at point -A*
As in the previous example $ the monopsony is once again 
eliminatedo

The last variation to be discussed is the ease of 
the seller who wishes to maximize wages and employments 
This can be done if the wage rate is set somewhere between 
¥]_ and ¥ 3 0 A wage rate set in the range of and Wg will 
increase employment and wageso At Wg employment expands 
to Q,2s illustrating this oase»

The above market model has many other solutions 
depending upon what is assumed,, The analysis of all the 
variations of the above model goes beyond the scope of 
this paper0

The above discussed market models have all indi
cated that the level of wages in an industry is a function 
of the demand for labor (marginal revenue product curve of 
labor— in short $ its ‘‘dollar productivity6' at the margin) 
and the supply of laboro Firms are assumed to adjust to 
changes that occur in either the supply curve or demand 
curve and to changes that occur when both the supply curve 
and demand curve change positions There has been a great 
amount of debate as to whether this theory is actually used 
by businessmens It is advisable to discuss the issues
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involved, with this debate to indicate the problems involved 
with a study of this type®' .

The Debate Over the Marginal Productivity Theory
The critics of the marginal productivity theory of 

wages can be divided into two groups0 These groups are 
the economists who contend that businessmen do not behave 
as the marginal productivity theory suggests and those 
economists who believe that the businessman cannot behave 
as the marginal productivity theory of wages suggests

Bichard Lester9 Melvin Beder9 and Berber Simon all 
suggest that employers do not utilize the marginal concepts 
in their deeisiohsoThese researchers contend that the 
employer does hot make adjustments in employment to every 
single change in wages® Their contention is based on the 
assumption that the businessman does not have knowledge of

5©o S® Cohen9 Labor in the United States® (2nd 
editions Columbus, Chios C® E® Merrill. Books9 1 9S6 ) ®

51® B® Lester, "Shortcomings of Marginal Analysis 
for Wage Employment Problems," American Economic Review® 
March 19%6, pp« 62«82® .M® W® Reder, "A Reconsideration of the Mar
ginal Productivity Theory," The Journal of Political 
Economy, October 19^7$ pp® 450-^58®H® Simon, "Theories of Decisionmaking in 
Economics and Behavioral Science," American Economic Review® 
June 1959$ pp® 262-26%®
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his marginal relationships nor does he know anything about 
the concept of marginalismo^^

Other economists, such as Belfer and Bloom, argue 
that the businessman cannot behave as marginalism dic- 
tateso-^3 One reason advanced for this theory is that the 
firm is not a simple organism, but is highly complex, and 
therefore has many product lines and cannot actually 
separate out each marginal value* These same economists 
also argue that the businessman is hemmed in by institu
tional arrangements that do not allow him to adjust employ
ment and output freely*

The economists supporting the marginal productivity 
theory of wages approach to the problem of wage determina
tion use the marginal tool in a different context than do 
the critics of the theory* The supporters of marginalism 
contend that as long as the businessman is assumed to 
attempt to maximize profits, the tools of marginalism are

52* Lester, op* cit*
Beder, op* cit*
Simon, op* cit*

53= N* Belfer and G* Bloom, 6,Wnionism and the 
Marginal Productivity Theory,** in Insights in Labor Issues, 
ed* by B* Lester and J* Shister (New York# Macmillan Go*, 
1#8)»

54* W* J* Eiteman, **The Equilibrium of the Firm 
in Multi-Process Industries,8* The Quarterly Journal of 
Economics, February 19^5, pp<> 280-289*



appli©abl©0 55 The busiaessmanig la attempting to maximise 

profit3$ id. 11 mot parsme a-program which eoasisteatly leads 
to ©osts which exceed r©venm@s0 Thns$ the marginal ©©noept 
is an aid to the bnsiaessman even if he is not aware that 
he is latilising this tool*

The defenders of marginalism in answer to critics 
of the marginal productivity theory of wages saggest that 
the marginal concepts are used to explain long ram rela- 
tiomshipso56 Thtasg the businessman need not respond to 
every change he experiences* The changes that the business- 
man undertakes may all be major and may be over long periods 
of time* Yet $ as long as the businessman is attempting t© 
maximize profits® all of his decisions are being made with 
the aid of marginalism*

The literature devoted to the applicability of 
marginalism is qnite extensive* For purposes of this stwdy® 
the marginal productivity theory of wages will be msed as 
the amderlyimg explanation for differences between wages* 
However® there are® obviously® several■possible variables 
that are closely associated with interindustry wage differ
entials* These variables are not directly incorporated in 
the marginal productivity theory of wages® but some operate®

55* F* Maehltap® “'Marginal Analysis and Empirical 
Research®m American Economic Review® September 19^6®
PP° 519-554*"

5 6 *;. Ibid*



directly or imdireetly9 to imflmeace the character of the 
margimal reveame prodsaet carve of labor or the marginal 
labor cost carve or the sapply carve for labor6 These 
possible specific variables are® in fact® those that have 
been summarized previoasly to have been demonstrably 
inflaential to some degree in wage determination,)

The productivity variable® whether in physical or 
dollar terms or both® is most direct in the influence it 
would have on the marginal ealetalationo Significantly 
emonghr® it was primarily this variable which nearly all 
previous empirical studies have shown to have the highest 
correlation with wages paide This paper is not a test of 
the marginal productivity theory of wages® but rather a 
test of the extent of the influence of those other variables 
mentioned earlier on the interindustry wage structure in a 
particular selected setting® namely manufacturing indus~ 
tries in California,)

The next chapter presents the hypotheses to be 
tested® the geographic area under investigation® and the 
statistical tools that will be used in this studyQ



CHAPTER IIo METHODOLOGY

Streetere^of This Stmdy
As peiated oat earlier, this study does not presume 

t© answer all of the perplexing questions and mmsolved 
problems of wage straetare analysis® The stabjeet matter 
of this stady is divided into two parts* The first is 
devoted simply to' determining the degree of stability in 
the California mantafaetmring interindustry wage straetare 
daring the period 195*t-iS>62» Both Slighter and Oallem 
saggest the national Imterimdnstry wage straetare has ■ ’ 
exhibited great stability throagh t i m e ® P a r t  of this 
stady is to determine whether the California manafaetaring 
interindastry wage straetare has exhibited the same degree
of stability as the national straetare*

1 ■ '

The seeond part of this stady is to determine the 
factors that have imflmemeed the wages paid by indastries 
in this straetare and in the process, ascertain whether the 
mantifaetaring indmstries' in California exhibited an essen
tially similar'or a signlficantiy different pattern in

1® B® E® Callen,' ''The Interindastry Wage Straetare, 
1899”195®,m American Economic Review® Jane 1956$ p® 352®

S® H® Slighter, MWotes. on the Straetare of 
Wages," The Review of Economics and Statistics* February ' 
195©$ p® '-.88® . (



comparison with the previously disewssed. stndies of this 
stabjeet in other industries and ar@as0 The factors imves 
tigated in their relationship to wages in this research 
dmrimg the period 1954-196B area

lo Valme added per worker as a measnre of change 
in physical ©wtpnt per mamhomr and prices

20 Percentage increases in employment based on 
a single year

3o Percentage of union members in the work force 
in an industry

ka Percentage of females in the work force in 
an industry

5o Wages as a portion of value added used to
measure labor costs to value of total output

6 0 Percentage of production workers to total
labor work force in an industry as a measure 
of skill mix

To aid in the investigation of the relationship 
between these factors and wages, the following hypotheses 
have been formulated^

Hypotheses

Hypothesis 1
The California manufacturing.interindustry wage 

structure from 1 9 5 ^ ," 1 9 6 2  had a high degree of stability0

Hypothesis XI
California manufacturing industries that have 

the greatest amount of value added per worker have the 
highest average hourly earnings; thus, these California 
manufacturing industries rank highest in the California 
manufacturing interindustry wage structure,.
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Hyp©thesis III
\The California mamafaetwrisag iBdastries that have 

had the greatest pereemtage imerease in employment sinee 
195^ have the highest average hourly earnings| thus# these 
California mammfaetmrimg industries rank highest in the 
California mantafaotsring interindustry wage straetare®

Hypothesis IV v
The California manafaetaring industries that have 

the largest percentage of females in their work force pay 
the lowest average hourly earnings|.thus9 these California 
manufacturing industries rank lowest in the California 
manufacturing interindustry wage structure®

Hypothesis Y
The California manufacturing industries that, have 

the largest percentage of union members in their work 
force pay the highest average hourly earnings| thus, these- 
California manufacturing industries rank highest in the .- 
California manufacturing interindustry wage structure®

Hypothesis VI .
The California manufacturing industries that have 

the lowest percentage of wages as a portion of total value 
added pay the highest average hourly earnings| thus9 these 
California manufacturing industries .rank highest in the 
California manufacturing interindustry wage structure®

Hypothesis VII
The California manufacturing industries that have 

the largest percentage of production workers in their total 
work 'force pay the lowest average hourly earnings| thus, 
these California 'manufacturing industries rank lowest in 
the California manufacturing interindustry wag® structure®

Du®,, to the possible interaction of the above 
independent variables® it is: necessary to formulate an 
eighth hypothesis® This hypothesis is as followss



.Hypothesis VIII
The California mamafaetttrisg industries that haye 

the greatest amount ©f value added per worker$ the greatest 
increases in employment since ifjfJfr, the smallest percentage 
of females in their work force$ the lowest percentage ©f 
wages as a.portion of value added$ and the smallest per- . 
eontago of production workers in their total work force ': 
have the highest average hourly earnings$ thus, these 
California manufacturing industries rank highest in' the 
California manufacturing interindustry wage structure.

Definitions
The following terms will be repeatedly employed in 

the discussion and analysis t© follow®

Average Hourly Earning
For purposes of this research, an average hourly 

earning is defined as the payment to a production worker
' gfor am hour worked®

The definition of a mamufacturimg industry for 
purposes of this research is the same as that used by the 
Standard Industrial Classification Manual of Industries® 
The Standard Industrial Classification Manual of 
Industries

defines manufacturing as the mechanical or chemical 
transformation of inorganic or organic substances 
into new products® The assembly of component

2® J.. A® Mark, ^Technical Notes Industry Indexes
of Output Per Man-Hour$w Monthly Labor Heview® November
1962, p® 1272® .:
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parts ©r intermediate- products is also considered
to be manufacturing if the resulting product is 
neither a structure nor other fixed improvement. ,>3

These types of activities' when performed by similar types'
JUof firms constitute a manufacturing industry*

The following types of activities are defined as 
being nonmanufacturing activities?

(a) Processing on farm when the raw materials are 
grown on the farm and manufacturing activities 
(poultry .dressing$ milk and batter production, 
logging) are on a small scale without extensive 
use of paid labor® Also excluded as manufacturing 
are custom milling, cotton ginning, and similar 1 
activities®
(b) Mineral preparation such as crushing, screen
ing and concentrating of ores® However, mining 
performed as a secondary activity in conjunction ' 
with manufacturing is included in manufaeturing$ 
for example9- stone and clay mining at cement, 
lime, and clay product plants®
(e) Onstom work to the individual order of house
hold consumers® Examples are custom tailoring, 
woodworking, lettering on monuments, setting of 
diamonds and the making of orthopedic appliances®
(d) Repair and other service activities, except 
specified services performed * for the trade® 9 
Repair shops for railroads are also excluded, but 
machine shop jobbing and repair and boat repair 
were included in manufacturing®
(e) Production of coke for own use by establish
ments owned by public utility companies®-5

Several other types of economic activities are also defined
as nonmanufacturing, namely $ retail stores engaged in the
selling of their products directly to households|,

3® H®S® Department of Commerce, Annual Survey of Manufactures* 19&2, p® 2®
. 4® Ibid;® .
5® Ibid



e@Bstria.eti OB eomtr actors who sell at the place of cob stria e- 
tioa; certain eidiaeatioaal,. eleemosynary9 and penal iasti-. 
tiatioms; and government owned and operated facilities.^

Prodmetlom Workers
The term production workers is defined as

Workers (imp through the working foreman) engaged in 
fabrieating$ processing; assembling^ inspections 
receiving s storage $ handling; packing; warehotasing $ 
shipping (bat hot delivering)$ maintenances repair;

. janitorial9 watchman servicess product development; 
auxiliary production for plants® own use (eego $ 
power plant); record keeping; and other services 
closely associated with these production opera
tions at the establishment covered by the report 
are included® Supervisory employees above the 
working foreman level are excluded from this 
category®T :

Value Added
Value added is defined as the value of shipments 

of manufacturing goods; plus revenue from service rendered; 
plus the addition to value added by merchandising opera
tions 9 plus the met changes in inventories less M ® ® ® the 
cost of materials; supplies; containers, fuels purchased, 
electricity, and contract work®®®9*®

6 ® Ibid®
7 ® Ibid®g p®.5® 
8 ® I 1 b & d @  , p © 7 ®

mailto:e@Bstria.eti
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Sources and Justification of Data Utilized

Average Hourly Earnings
Bather than using data based on average hourly wage 

rates, previous studies in the field of interindustry wage 
structures have used average hourly earningsAverage 
hourly earnings are a less accurate indicator of what a 
worker earns per hour than are average hourly wage rates 
because they include such items as incentive pay, shift 
differentials, and overtime premium pay®*® By the omission 
of the above items, average hourly wage rates furnish a 
more accurate estimate of what a worker is paid per hour 
of work® Yet, although average hourly wage rates are 
statistically a more manageable indicator, in recent years 
they have been collected only on an occupational basis®

At present, the only measure of an average indus
trial wage is the average hourly earning statistic® Regard
less of the above mentioned limitations which the average 
hourly earning statistic imposes, researchers in the field

9= J® Backman and M® R® G-ainbrugh, Behavior of 
Wages, (New Yorks Twentieth Century Fund, 1948), p® 1®

N® Belloc, Wages in California® War and Postwar 
Changes, (Berkeley, Calif®§ University of California Press, 
1948), p. 1 ®

11 Changing Wage Structures I An International 
Review,F International Labor Review® March 1956, p® 277o 

D® E® Cullen, on® cit®, p® 355®
10® U® S® Department of Labor, Employment and 

Earnings Statistics for States and Areas, 1939-1964, June
1965s p® 650®
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of infcerimdtasfcry wage s true tares have used this statistic 
as an indicator of the average hourly wage rate that a 
worker is paid in a specific industryo

Recently9 data on average hourly earnings have been 
made available by both the Bureau of Labor Statistics and 
the Department of Commerceo To compute the average hourly 
earnings$ both these agencies use the total payroll 
receipts for a given industry divided by the number of 
employee hours worked in that industryQ^  This technique 
will be the ©me employed in this study0 Since overtime 
premium pay$ incentive pay$ and shift differentials differ 
from firm to firm9 mo adjustment for these factors is made 
when the data are collectedo^

The Department of Commerce°s data were selected 
for the computation of average hourly earnings in this 
study for the following two reasons* The first reason 
is the Department of Commerce0 s data cover a greater time 
span than those of the Bureau of Labor Statistics* The 
Bureau of Labor Statistics® data for some industries 
were not compiled before 19589 while the Department of

11 * Mark, b%>* clt*, p* 1212*
12. Ibid*



Commerce0 s data began prior to the base year of this study— 
1954=13

The second reason for the choice of the Department 
of Commerce0s data involves the definition of what consti
tutes manhotirso The Commerce Department0 s data include 
all hours that are actually worked at a given plant and 
exclude vacation pays, holidays $ and sick leave,, ̂  The data 
gathered by the Bureau of Labor Statistics include all of 
the above mentioned items= ^ 3 The Bureau of Labor Statis
tics0 data cannot be used without the exclusion of these 
above mentioned items9 for their inclusion would result
in an overestimation of the 00 = = = actual return to the worker

l 6for a stated period of time= = =M

The trends in the manufacturing interindustry wage 
structure would be determined best by a very narrow industry

13o boS= Department of Labor, on* eit08_ppe 34-440
b=So Department of Commerce, Annual Survey of

Manufactures, 1949-1953, 1955-1957* 1959-1962g passTmuT 
Do So Department of Commerce, Census of 

Manufactures, 1954, 1958, passim.
Department of Commerce data have been compiled 

on a yearly basis since 1949°
14= Mark, op0 cit,, p° 1212,
15° Do So Department of Labor, on, cit0, p 0 650,



elassifieafcicme (The narrowest of .these elassifieations . 
is the foar digit level@) While some/data are'eolleeted 
at the three and. four digit levels of the Standard Indus
trial Classification of Manafaettaring Industries by the 
Department of Commerce for the nation as a whole, the 
material for individual states is comparatively sparse.17

Beoamse of the indicated limitations of state data 
the two digit classification system of the Standard Indus
trial Classification of Manufacturing Industries has been 
selected for this study® Data at the two digit classifi
cation level of industries encompass all of the industries 
included at the three and four digit classification levels 
and have been collected by the Department of Commerce in 
the following areas; total number of employees, payroll 
for all employees $ number of production worker manhours, 
total number of production workers, payroll for production 
workers, value added by manufacturing by industry, and new 
capital expenditures by i n d u s t r y ® .

17a. CoS® Department of Commerce, "Divisions and 
States® 119 Annual Survey of Manufactures® 19%#-1##3, ,
1 9 3 5 - 1 ~

W®S. Department of Gommeree,‘"Divisions and 
States, 99 Gensus of Manufactures 0 IfS^® 1B#8, pas simp

18® U®S® Department of Gommeree9 Annual Survey 
of Manufactures, op® clt®, passim®
   W®S. Department of Commerce, Gensus of

Manufactures, op® pit®, passim®



PrcxtoetiQa Workers
The Bureau of Labor Statisbies9 classification 

system of employees furnishes a more nearly accurate 
description of the number of workers in each area of an 
industry6 s production process than does the present class!-- 
fication system of employees of the Department of Commerced
This is because the Bureau of Labor Statistics9 data on
employees are collected at regular intervals throughout 
the year9 while the Department of Commerce9 s data are 
collected only once a year0 However$ since the more 
accurate data of the Bureau of Labor Statistics were not 
available for some industries at the two digit level until 
1958s the employee data from the Department of Commerce
are used in this investigation,,^

Physical Productivity and Prices
The only indicator at present that can be used 

at the state level to measure physical output per manhour 
(productivity) is the value added statistic* It does, 
however9 also reflect price changes0 If prices remain 
constant and value added per worker increases, this rise 
in value added can be attributed to increases in .

19» Ho S0 Department of Labor, 'op« cito, pp«
20 o Bo Perlman $ "Value Productivity and the

Interindustry Wage Structure," Industrial and Labor 
Delations Review, October 1956, p 0 32



, 51
|irod.uetivity0 If prodiactivity remains constant and value 
added per worker increases, the increase in value added 
can be attributed to rising prices<> Since value added per 
worker can reflect either or both of the above conditions, 
it can be used as an approximate measure for changes in 
the firm*s marginal revenue eurve0 As discussed previously, 
this curve can shift due to changes in physical output per 
manhour or changes in prices* The value added per workev 
in each industry is computed by dividing the value added 
by manufacture for each industry by the total number of 
production workers employed in that industry.

The definition of stability was derived from a 
table of rank order correlation coefficients based on a 
sample of sixteen industries. from a standard chart of 
confidence limits for rank order correlation coefficients, 
using a sample size of sixteen and level of significance 
of 1 per cent, the confidence range for Bs, denoting 
stability, is .6 6 6 -1 .0 0 0 ; while for the 5 per cent level, 
it is .5 ©7 -lo0 0 0 o2 1

Female Workers
The data on female workers utilized in this 

research were derived from the State of California9 s

2 1 . S. Siegel, Nonparametric Statistics,
(New Yorks McGraw-Hill Book Company, Inc., 1956), p. 284.



22 1Oaliformla Statisfcieal Abstractp These data .iraelade both 
wage ahd salaried female workers® Information was not 
available on jtast the member of female workers employed 
in the elassifieation of prodeetion workerse

Union Membership
The data on enion membership were derived from the 

State of Californians California Statistical Abstraetô -̂  
These figures include union members employed in industries 
within the State of California® Due to the combination of 
several industries into one industry group-on the basis of 
union memberships only ten industry groups were examined® 
Also 9 because of this combining of industries into one 
group, the degree of unionization will be deleted from 
the analysis based on multiple regression®

Labor Costs as a Portion of Value ©f Total Output
The analysis of labor costs'as - a portion of total 

value of the output will be based on approximate' data® - 
Data on labor costs are not available in the form of 
weekly9 annual9 or hourly wages® The only data on labor

22® State of California, Department of Industrial 
Relations® California Statistical Abstract 1957® 1 9 6 3 ®

23. State of California, Department of - Industrial 
Relations9 Union Labor in California I960* 1 9 6 2 ® passim®



costs available are eairalags paid t© workers® Therefore, 
earaimgs will be wsed im place of wages® Also $ total vaiwe 
of am imdastry*a ewtpat im California is not available® 
Because of this, valiae added will be used to approximate 
the value of the omtpmt® The bs@ of these slightly differ
ent statistics does not result im severe limitation on the 
validity of this study as earnings are a very close approx
imation to- wages im any one year and value added is the 
additional value that each industry produces in a given 
year®2** •

Skill Mix
The measurement ©f .the skill mix im this study has 

;been done by computation of the percentage of the labor 
force that is employed in the classification of production 
workers' as a portion of the total labor.force employed in 
the industry®2^ It will be assumed that.;'those industries 
that have, the greatest percentage of production workers 
have the lowest average level of skill in the labor mix® 
This measure is only a rough approximation of the skill 
mix as one cannot obtain the number of workers employed 
in each occupation in an industry at the state level®

2k* B® G> Brown, "Expected Ability to Pay and 
Interindustry Wage Structure in Manufacturing," Industrial 
and Labor Relations Review* October 1962$ p® 24®

25® Ibid®



Oomeeatratiom of Firms in an Industry
The factor of concentration will not be measured 

in relation to wages as it has been too costly to gather 
data in this area at the state level*

Geographic Area 
The geographic area investigated in this study is 

the state of California* California was selected because 
it has one of the most rapidly expanding economies in the 
Waited States* Four different economic indicators are 
used to denote this expansion during the period 1 9 5 ^-1 9 ^ 3  

These four indices ares
1 * Index of employment on manufacturing payrolls 
2* Gross weekly earnings
3* Absolute number of workers employed in 

manufacturing
Value added by manufacturing 

On the basis of the index of employment on manu
facturing payrolls for states from 1 9 5 ^-1 9 6 3 5> California 
was third highest* Only Utah and Arizona showed greater 
increases in employment*^ According to the second index 
gross weekly earnings9 California was one of the highest 
wage paying states during the period 1 9 5 4 *1 9 6 3 *8 7 . In

26* UeS, Department, of Labor9 on* cit* 9 p* xii* 
27„ Ibid** ppo xxxviii-xxxix*
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terms ©f the absolute 'ftamber ©f workers employed im manta- 
faeturings, the third index, California ranked consistently 
in the top three s t a t e s ® O n  the basis -of the last index 
used, value.added by manufacturing, California was found 
to be in the top four states during the time period under 
study®
. A second reason for the selection of California is
that, of the two-digit manufacturing industry groups found 
in the United States, nineteen of the twenty groups are 
located i n  C a l i f o r n i a ® 3® The only manufacturing industry 
net located in California is the tobacco industry.31 
Since such a large number of these two-digit manufacturing 
industry groups are located within California, trends in 
wages at this time may give an.indication of future wage 
trends in other states as they undergo similar economic 
expansion in manufacturing® . - _.

California was selected also because of the large 
amount of data available on a continuous yearly basis for

28® Ibid® ® pp.- xxvi-xxvii".
29, U.S. Department of Commerce, "Divisions and 

States," Annual Survey of Manufactures® 19^9-1953® 1955™
. S.. Department of. Commerce, "Divisions and 

States." Census of Manufactures® 195^® 1958, -passim®
30® Ibid®
31® Ibid®



the. industry, groups im the state» The only indssstry group's 
iBoliided.• in this study were these having• eemtiaaems data 
for the period wmder investigation, . 195.4-1962, Three 
California industry groups have gaps in the data for the 
period under.consideration* leather and leather 'produets, 
petroleum and coal products, and instruments and related 
produetSo Gaps appear in the data in.these industries for 
the following yearsi . leather and leather products, 1 9 5 9 " 
1 9 6 ©|32 petroleum and coal products, 1 9 5 ^"1 9 5 S|33 and 

instruments and related products, 195^"1957oThese indus
try groups have consequently been omitted from this survey 
because of the inability to estimate the missing data with 
any degree of - accuracy.

industry Groups. . ■
The manufacturing groups that are included in this 

research represent■sixteen•of the nineteen manufacturing 
industry groups located in California® The industry groups 
used are those having the two-digit classification system 
established by the Standard Industrial Classification

32. W»S® Department of Commerce, "Divisions andStates®" Annual Survey of Manufactures® 1959-1962®
33® Ibid® ® 1955-1956®
34* CVS.'Department of Commerce, "Divisions and States,91 Annual Survey of Manufactures. 1955-1957®

UVS* Department of Commerce, "Divisions and 
States," Census of Manufactures, 1954®'



Manual of Manufacturing Industries„3-5 The included manti 
factoring industries are as follows!

Industry SIC Number*
Food and kindred products 20
Textile mill products 22
Apparel and related products 23
Lumber and wood products 2k
Furniture and fixtures 25Paper and allied products 2 6
Printing and publishing 27
Chemicals and allied products 28
Rubber and plastic products 30
Stone, clay and glass products 32
Primary metal products 33Fabricated metal products Jk
Machinery $ except electrical 35
Electrical machinery 36
Transportation equipment 37Miscellaneous manufacturing 39
* Standard Industrial Classification Number

Under the Standard Industrial Classification System9 these 
industries represent approximately 80 per cent of the value 
added by the manufacturing industries that are located in 
-California, 3$ : ^

Time Span
The time span of this detailed statistical investi

gation is that of the years .1954-19$2, The year was
chosen as the base year because of the lack of continuous

•35« . UoS0 Department of Commerce„ Annual Survey of 
Manufactures, 1959-1960<> p, 5,

3 6 0 UoSo Department of Commerce, Annual Survey of 
Manufactures, 1956, P« 6o0
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anmaal data before that year„ The terminal year was 
chosen because of the data collection problems for any 
period after the year 1962c To use the only available 
data for the year 1 9 6 3  or later would involve preliminary 
estimates to which no satisfactory degree of accuracy 
could be attachedo^®

Statistical Tools

Spearman8s Rank Order Correlation Coefficient
In order to determine whether the findings of 

Cullen can be applied to a small geographic area* it is 
necessary to use his statistical techniques* namely 
Spearman®s rank order correlation* at the state levelo-^
This same technique will be used here to examine the 
stability of the interindustry wage structure at the state 
level

37o The Department of Commerce did not collect 
data on value added on the basis of states before 195^ 0  
See U0So Department of Commerce* Annual Survey of 
Manufactures0 19^9-1953*

3 8 0 The Bureau of Labor Statistics has data for 
this period on average hourly earnings* but as discussed 
earlier in this chapter* this material is not comparable 
with the data being used in this researcho

39<> Cullen* op<, cit0 0 p0 355 =
k0o The formula used in this portion of the 

investigation is found in E L  M o  Walker and J o  Lev* 
Statistical Inference= (New Yorks Holt* Rinehart and 
Winston Co0 * 1 9 6 3 ) 9  P= 28Q0



However9 before amy inferences can be made concern
ing the reasons for the changes which may have occurred in 
the interindustry wage structure, the stability of the 
structure must be determined,, Industries therefore will 
be ranked on the basis of average hourly earnings paid per 
industry during each year under observation* Bank order 
correlation will then be applied to the data with the base 
year of the study (195^) being the control year*

Perlman and Bunlop used rank order correlation in 
their studies of interindustry wage structure relationships 
to determine the degree of association between some estimate 
of the marginal revenue product of labor and wages*^ This 
study will also use rank order correlation to determine 
the relationship between wages and the previously mentioned 
factors that may affect wages* In this study, these factors 
will be the independent variables, and wages will be the 
dependent variable* The degree of association between each 
of these factors and wages will be computed for each year 
under investigation*

This technique of measurement of the degree of 
association will be used to test each of the above rela
tionships because no assumptions meed be made concerning

4l* Jo T* Dunlop, "Productivity and the Wage 
Structure," in Wage Determination9 Market or Power Forces?* 
ed* by R* Perlman (Bostons D* C* Heath and Go*, 1 964)po61* 

Perlman, op* cit** p* 32*



the distribution of the data.^ The only criterion that 
must be met if this test is to be used is that the data be 
ranked on an ordinal level and the data under observation 
meet this requirement6̂

Spearman0 s rank order correlation technique has 
one limitationo This technique does not indicate changes 
in individual variables. All the technique shows is actual 
changes in the ranking of entire groups of independent 
variables and dependent variables. Therefore9 a table 
will be used to show changes that have occurred in the 
relative position of each industry in the interindustry 
wage structure during the period under investigation.

The rank order correlation coefficient derived will 
show the degree of association between an independent var
iable And the dependent variable. A Mt® test of signif
icance for rank order correlation coefficients will be used 
to determine whether the association between each independ
ent variable and the dependent variable is due to chance 
or not.^

42. B. G. Adkins9 Statistics. (Columbus$ Ohio8 
0. B. Merrill Books, 1964)$ p. 282.

43. Ibid.



Si

Multiple EegressioH Analysis
Both Perlman and Dunlop in their articles on the 

interindustry wage structure indicate that other factors 
besides productivity influence this type of structure,,^ 
Dunlop noted in this study that when employment was also 
included along with physical changes in output per manhour 
as independent variables, the correlation coefficient 
increased in value over the one that was computed on the 
basis of physical changes in output per manhour<,̂

The objective of this portion of the analysis is 
to determine the relationship between all the independent 
variables and the dependent variable through multiple 
regressioBo^7 The multiple correlation coefficient will 
be computed across all data used in this study, except 
union membership, for all sixteen industries* The degree 
of association between the independent variables and the 
dependent variable will be obtained for each year from the 
multiple correlation coefficient* In addition, the degree 
of association between all variables will be computed for 
the entire period under investigation by the same technique*

45o Dunlop, op* cit* * ~p* 72*
Perlman, op* cit* * p* 39°

kSo Ibid** p* Sko
4?° The formula used in this portion of the 

investigation is found in J* Meter and W* Wasserman, 
Fundamental Statistics  ̂ (Bostons Allyn and Bacon, 1 9 6 1 ),
P° 378*



Partial Correlation
Partial correlation coefficients are often wsed 

together with multiple regression analysis to determine the 
relative degree of association of each of the independent 
variables with the dependent variable* This type of 
correlation will be used in this study to learn the degree 
of association between each of the independent variables

hQused in this research and the dependent variable*

48* H* M* Blalocks Jr* a 
(Hew Yorks McGraw-Hill Book

Social Statistics*
* 3 3 1  o



CHAPTER III. FINDINGS

This chapter will record the results of the investi
gation of the California mantifactwrihg imterimdmstry wage 
: strmotmre.

Test of Hypotheses

Test of the Stability, of the California Mantifaeturing 
In'teri^m'strv Wage "^trmctmre'" 1919'^2'. ' "

The first objective of this research was to test 
the stability of the California manufacturing interindustry 
wage strmotare daring the years 195.4-1962 in order to 
ascertain whether an interindastry wage stractare within 
a small geographic area exhibits the same degree of stabil
ity as does the interindastry wage stractare determined by 
both Gallen and Slichter for the entire Waited States#*

The following hypothesis was tested te.measure the
stability of the interindastry wage stractare in California
daring the years 1954-19620

Hypo thesis 1» The California manaf actaring inter-- 
indastry wage stractare daring the period 1954-1962 
had a high degree of stability#

1* B# B# Gallen9 “The Interindastry Wage Stractare 
1899-1950*" American Economic Review, Jane 19569 pp# 353-359® 

S. H# Slichter9 "Notes on the Stractare of Wagesj" Review of Economics and Statistics# pebraary 1950$
pp# 8 0 -9 1 #

63
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TABLE I
OF SI5CTEB1 CALIF01BIA MAIUFAO AVERAGE HOURLY EAB1I1GS FOR TURIIG IIBUSTRIES0 ARS 1954=1962

Ezplamati®!® ®f SZG Iwmbers
SIS Indastry Grea# SIC lad®stry Gremp
2 0 Food aad kiadrod prodaots 2 7 Printlag aad pmblishia
2 2 Textile mill prodaots 28 Chemical and allied pr
23 Apparel amd related prodaoiIS 30 Rnbber and plastic pro
24 Lamber aad wood prodaots 3 2 Stone9 ©lay aad glass
25
2 6

Farm!tare aad fixtares Paper aad allied'prodaots 33 Primary metal iadaitri
i i

Somro® of Data8 U0 So D®partm®at of Commerce's Aaamal Smrvey of MaaafaeUo So Departmeat of Commerces Ceases of Maamfa©t®res%J

©dE©ts

SIG

3 4
35
3 6
37 39

MaeMiaery ©xe©pt El©etri©al Trass sport at i@m

1962

RA1K SIC WAGE SIC WAGE SIC WAGE SIC WAGE SIC WAGE SIC WAGE SIC WAGE SIC WAGE SIC WAGE
1 2 7 20 54 2 7 2 0 5 6 2 7 2084 2 7 2 . 9 6 2 7 2.99 27 2.99 39 3.1© 27 3.19 n ! 3.36
2 37 2 0 2 ® 30 2 o3 2 37 204® 33 2.54 39 2.77 39 2 . 9 6 27 3.04 39 3.14 3 9  ; 3.22
3 30 2ol6 37 2.3# 33 2 0 3 6 37 2.52 33 2 . 7 2 33 2.80 37 2.87 37 2.99 3 7 ! 3.124 33 2cl4 33 2 . 2 7 3# 2.31 3 0 2.39 37 2.68 37 2.7® 33 2.82 33 2.94 3 3  j 3.05
5 24 2011 35 2022 35 2*3© 35 2.38 35 2.59 35 2.66 35 2.75 35 2.77 34 2.846 34 2 o07 24 2.17 34 2.25 36 2.31 34 2.53 28 2 . 6 1 34 2.64 34 2 . 7 6 3 5 2.84
7 35 2 0 © 5 34 2012 24 20 24 24 2 .3 © 2S| 2 . 5 1 34 2.59 28 2 . 6 3 3 2 2.68 3 2 - 2.8®8 28 20©2 28 2 .1 1 3 2 2O20 3 2 2.3® 32: 2.45 32 2 . 5 2 32 2.54 28 2 . 6 7 28 ! 2 . 7 49 26 2O0© 26 20@8 3 6 2e 18 34 2 . 2 9 3 ©; 2 . 3 6 36 2.46 3 6 2 . 5 2 36 2.63 3 6 i 2 . 6 910 39 2O00 3 2 2.05 26 2 .17 28 2.28 26: 2.35 30 2.4l 26 2.51 26 2.6® 26 2 . 6 711 32 lo97 25 1.95 28 2 . 1 5 26 2.24 24 2.33 26 2.39 3# 2.4? 2® 2.51 2© ; 2 . 6 312 3 6 1o 94 39 1.95 25 2.02 39 2.18 3 6 2.33 24 2.34 20 2.42 30 2.44 2 5  :' 2.53
13 25 1o89 3 6 1.94 20 2.01 2© 2.11 25 2 . 2 7 2® 2.31 25 2 . 3 9 25 2.45 3© : 2.4714 20 lo 8 5 2© 1.93 39 2.00 25 2.0 03 2® 2 . 2 3 25 2.30 24 2.38 24 2.4© 24 2.46
15 22 1 0 6 6 22 1.66 22 1.72 22 1.7© 22 1 .8 1 22 1.91 22 1.97 22 2.03 22 2.15
1 6 23 1o47 2 3 1.50 23 1.55 23 1.57 23 1.63 23 1 . 6 3 23 1.73 23 1 . 7 6 23 1.80



TABLE II
CORRELATION OF STRUCTURE OF AVERAGE HOURLY 

EARNINGS IN SIXTEEN CALIFORNIA MANUFACTURING 
INDUSTRIES IN YEARS 1955-1962

Years Compared 
195^ Base

8 1955 
8 1956 
8 1957 
81958 
8 1959 
8 I9 6 0  

81961 
81962

Source of Datas U0 So Department of 
Commerce 9 Annual Snrvey of Mangf act ares <, 
1955-1957, 1959-1962 and U.S. Department 
of Commerce9 Census of Manufactures, 195^, 
1958.

Coefficient of Rank 
Order Correlation

.978

.913

.871

.77%

.720

.638

.620

.595



Using the earnings data presented in Table I 9 

Hypothesis I was tested by rank order correlatiOBo The base 
year in this statist!eal test was 1 9 5 *̂. and the resalts of 
the rank order correlation are presented in Table 'II.

In order for this hypothesis to be acceptable for 
the California manufacturing interindustry wage structure 
with a population of sixteen industries at the 1 per cent 
level of significances, the rank order correlation coeffi
cient (Rs) had to lie in the confidence interval of 
0 666-16O0 0 o2 At the j) per cent level of significance; 
the rank order correlation coefficient (Bs) had to lie in 
the confidence interval of .507-1.000.As Gan be seen 
from Table II$ all of the rank order correlation coeffi
cients fall within the 1 per cent confidence interval 
except those for the years 1 9 6 0 -1 9 6 2 5 , and these years fall 
within the 5 per cent confidence interval. Thus it can be 
concluded that when tested by the techniques of Cullen and 
Slichter 5, the California manufacturing interindustry wage 
structure exhibited a high degree of stability during the 
period 1954-1962.^ Therefore9 Hypothesis I tends to have 
substantial support.

.■.."2 . S. Siegel9 Honparametr 1 c Statistics. (New Yorks 
.McGraw-Hill Book Company9 Inc77" 1956) 9 p° 28%.

■ > ■ ■ .3. Ibid.



In order to accomplish the second goal of this 
research, the determination of the factors that influence 
wages and thus the interindustry wage strwctnre; it is nee 
essary to test the ether previously mentioned hypotheses*

Test of the Relationship Between Value Added Per Worker

The relationship between value added per worker 
and average hourly earnings was tested by the following 
hypothesis*

Hypothesis II* The California manufacturing indus
tries that have the greatest amount of value added 
per worker have the highest average hourly earn- 
ingsg thus; these California manufacturing indus
tries rank highest in the California manufacturing 
interindustry wage structure*

This hypothesis was tested by using rank order 
correlation for the years 195^--1962* The dependent var
iable for each year in the correlation was average hourly 
earnings| while the independent variable was value added 
per worker* The results of this test are presented in 
Table III*

In order for one to accept this hypothesis for the 
California manufacturing interindustry wage structure 
during the years 195^-1962; the rank order correlation 
coefficients had to be evaluated in order to determine 
whether the suggested relationship between value added 
per worker and average hourly earnings was due to chance*
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TABLE III
CORRELATION OF VALUE ADDED PER. WORKER AND AVERAGE 

HOURLY EARNINGS FOR SIXTEEN CALIFORNIA MANUFACTURING 
INDUSTRIES IN THE YEARS 19-5^=1962

Coefficient Observed 
of Rank Order t

Years Correlation Valtae
6 ©% 75% 9 0 %

Level Level Level
t—o 2 5 8  t= 0 69 2  t=l„3 ^ 5

1 9 5 4 o3%6 1 . 3 8 1 S s s

1 9 5 5 .517 2.295 s s s

1 9 5 6 o^56 1.915 s s s

1 9 5 7 o4o4 1.652 s s s

1958 0 6 1 5 2 . 9 2 1 s s s

1959 »57^ 2 . 6 1 7 s s s

i9 6 0 0 6 1 2 2.895 s s s

1961 0 6 0 2 2.805 s s s

1962 0 6 3 9 3 . 1 0 6 s s s

Significant valiae of t at selected level
Source of lata? U0 So Department of Commerce9 Ammnai 
of Mammfactmreso 1955-1957, 1959=1962? and U,S» Department 
of Commerpes Censtis of Maniafactnresq 1954, 19580



69
Tliis evaluation was accomplished by a t test of 

significance for rank order correlation coefficients.^ The 
rejection ranges for the association between the two var
iables to have occurred by chance were drawn at the 6 0 „ 7 5  

and 90 per cent probability level. The results of these 
tests are also presented in Table III, The 6o per cent 
probability level for the t test of significance for sixteen 
items is .2 5 8 s at the 7 0  per cent probability level it is 
0 6 9 2 9 while at the 9 0  per cent probability level it is 
1.3^5o^ The meaning of the 6 0  per cent probability level 
is that there is a 40 per cent chance that the t value of 
the rank order correlation of the observation is greater 
than . 2 5 8  9 when in truth the population has a rank order 
correlation of zero. The meaning of the 75 per cent prob
ability level is that there is a 2 5  per cent chance that 
the t value of the rank order correlation coefficient of 
the observation is greater than .6 9 2 , when in truth the 
population has a rank order correlation of zero. The mean
ing of the 9 0 per cent probability level is that there is a 
1 0  per cent chance that the t value of the rank order corre
lation coefficient of the observation is greater than 1 .3^59 

when in truth the population has a rank order correlation of

5. Siegel9 op. cit., p. 212.
6 . R. Fisher and F. Yates$ Statistical Tables For 

Biological, Agricultural and Medical Research, (Edinburgh§ 
Oliver and Boyd, 1953)s Table III.



zeroo (This explanation is applicable to the remainder of
this papero) All of the correlation coefficients when 
tested by the t tests were above the mimimma figiares0

supporto

Test of the Relationship Between Percentage Increases in

employment in an industry and average hourly earnings was 
tested by the following hypothesiss

tries that have had the greatest cumulative percentage 
increases in employment since 1 9 5 ^ pay the highest 
average hourly earnings3 thus, these California 
manufacturing industries rank highest in the 
California manufacturing interindustry wage structure*

The above hypothesis was tested for the years 1955~ 
1 9 6 2 $ again using the rank order correlation technique* The 
percentage increase in employment was computed with the base 
year being 195^0 Earnings were designated as the dependent 
variable; and the percentage increase in employment was used 
as the independent variable in this analysis* The rank 
order correlation coefficients are presented in Table IV*

California manufacturing interindustry wage structure for 
the years 1955”19629 the rank order correlation coefficients 
had to be evaluated to determine whether the suggested 
relationship between earnings and employment was due to

Therefores the second hypothesis tends to have substantial

arn
The relationship between percentage increases in

The California manufacturing Indus-

In order for one to accept this hypothesis for the



TABLE IV
CORRELATION OF PERCENTAGE IICREASES IN. EMPLOYMENT 
IN AN INDUSTRY.AND AVERAGE HOURLY EARNINGS FOR 

SIXTEEN CALIFORNIA MANUFACTURING INDUSTRIES 
............IN THE YEARS 1955-1962

Coefficient Observed 6 0 %
of Rank Order t Level

Years Correlation, Valiae t= 0 258

1955 — 0 2 2 1 == 0 8 ^ 6 I
1956 <>099 0 3 8 0 S
1957 -352 Io4o4 s

1958 0 0 2 3 0 0 8 6 N

1959 0 2 6 5 lo028 s

i9 6 0 .297 1.16% s

1961 *2# = 957 s

1 9 6 2 293 lo%S6 s

N as Nonsignificant valtae of t at selected level 
S = Significant valme of t at selected level
Sonrce of Datas U,S0 Department of Commerce9 
Ammmal Smrvey of Mannfactnreso 1955-1957o 1959-
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TABLE ¥
CORRELATION OF PERCENTAGE OF FEMALE WORKERS EMPLOYED 

IN AN INDUSTRY AND AVERAGE HOURLY EARNINGS FOR 
SIXTEEN CALIFORNIA MANUFACTURING INDUSTRIES 

IN THE YEARS 1954-1962

Coefficient Observed 6 0 % 75% 90%
of Rank Order t Level Level Level

Years Correlation Value t=0258 t= 0 6 9 2  t=l„345

1954 .517 2 = 270 S s s
1955 0 480 2 = o45 S s s
1956 .379 1.531 S s s
1957 .230 = 886 s s N
1958 .502 2=169 s s s
1959 = 350 1.397 s s s
i960 .309 1 = 214 s s N
1961 = 324 1 = 283 s s N
1962 .339 1.349 s s s

S = Significant valtie of t at selected level 
N = Nonsignificant value of t at selected level
Source of Datas State of California, California 
Statistical Abstract, 1958, 1965? U0So Department of 
Commerce, Annual Survey of Manufactures, 1955-1957q 
1959-1962? and UoSo Department of Commerce, Census of 
Manufactures, 1954, 1958o
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ehaneeo This was d®a® by swbjeotiBg the rank order eorre- 
latiem coeffieiesats to the t test of sigaifioaaoe for rank 
order oorrelatiom coefficients. The rejection range for 
the association to have ©ccarred by chance was again set 
at the 6 0  per cent probability level» The results of this 
test are also presented in Table IV<, The test of signif
icance for a 6 0  per cent probability level for sixteen items 
is o258o^ Since two of the rank order correlation coeffi
cients when tested by the t test fell owtside of the 6 0  

per cent probability level9 judgment on this hypothesis is 
withheldo (When jmdgment is withheld9 no testing will be 
done at higher probability levels0)

Test of the Eolationshin Between the Percentage of females 
Employed in the Tadastry and Average Honrly Earnings

The relationship between the namber of females
employed in an imdastry and average homrly earnings was
tested by the following hypothesis8

Hypothesis TV* The California mamafactaring indus
tries that have the largest percentage of females 
in their work force pay the lowest average homrly 
earnings; thns, these California manafactaring 
imdastries rank lowest in the California mamafac- 
tarimg imteriadmstry wage stractare0

The above hypothesis was tested for the years 195k** 
1 9 6 2  by rank order correlation. Average homrly earnings

7 o Ibid.



.were designated as the dependent variable; and the percent
age ef female workers in the industry was used as the 
independent variable,, The rank order correlation coeffi
cients are presented in Table V„

To accept this hypothesis, the rank order correla
tion coefficients had to be evaluated in order to determine 
whether the suggested degree of association between the 
percentage of female workers in an industry and average 
hourly earnings was due to chance»• This was done by again 
subjecting the rank order correlation coefficients to the 
t tests of significance for rank order correlation coeffi
cients* The results of these tests are also presented in 
Table ¥„ The 60 per cent probability level for the t test 
of significance of sixteen items is 0 2 5 8 9 at the 75 per 
cent probability level it is 0 6 9 2 , while at the 9 6  per cent 
probability level it is 1o3^5o® All of the correlation 
coefficients when subjected to the t tests were greater 
than 0258 and »692o Therefore, the fourth hypothesis tends 
to have substantial support when tested at the 60 and 75 
per cent levels of probability* Judgment is withheld at 
the 9 6  per cent level, as some of the t values were less 
than I*3^5o

80 Ibid*



15

TABLE VI
CORRELATION OF PERCENTAGE OF UNION MEMBERS IN AN. 

INDUSTRY AND AVERAGE HOURLY EARNINGS FOR TEN CALIFORNIA 
MANUFACTURING INDUSTRIES IN THE YEARS 1954=1962

Years
Coefficient 

of Rank Order 
Correlation

Observed
t

Value
60% 

Level 
t=o250

60%
Level
t=0263

1954 ol52 = 590 S

1955* o 067 = 178 N
1956* - o 0 3 3 = =087 N

1957 - o 0 3 0 =*= 079 N
1958 0127 = 362 S

1959 0l64 = 469 S
i960 = 079 = 224 N
1961 = = 067 = = 18 9 N
1962 ” = 067 = = 189 N

* Denotes when only nine industries were used=
S ss Significant valae of t at selected level 
N = Nonsignificant valme of t at selected level
Scarce of Data8 State of California9 Union Labor 
in California, 1960=1962g Un S0 Department of Commerce$ 
Annual Sarvey of Manmfactmres* 1955-°1957o 1959-1962% 
and U<,So Department of Commerce* Census of Manufac
ture So
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Test of the Relatioiaslalp Between Unioa Membership in am 
ladiastry and Average Hourly Barmiags

The relationship between the nnmber of union members
in an indnstry and average honrly earnings in an industry
was tested by the following hypothesis8

Hypothesis V0 The California manufacturing indus= 
tries that have the largest percentage of union 
members in their work.force pay the highest average 
hourly earnings| thus9 these California manufacture 
ing industries, rank highest in the interindustry 
wage structureo
This hypothesis also was tested for the years under 

investigation by rank order correlation,, Once again9 aver
age hourly earnings were designated as the dependent var
iable; and the percentage of union members in an industry 
was the independent variable. The rank order correlation 
coefficients are presented in Table VI.

To accept the above hypothesis9 the rank order 
correlation coefficients had to be evaluated in order to 
determine if the degree of association between the percent
age of union members in an industry and average hourly 
earnings was a matter of chance. Once again this deter- 
mination was done by the use of the t test of significance. 
Because the population was reduced to ten industry groups 
for some years and nine for others9 the 6 0 per cent 
probability level was also changed.9 For nine industries,.

9. Ibid.
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the level ef acceptance was 0 2 6 3  and. for ten industries, it 
was o25®o10

The resmlts ef the above test ef significance are 
presented in Table VI» As can be denoted from this table, 
only three of the correlation coefficients when tested by 
the t test fall within the 6 0 per cent probability level0 
Therefore, the fifth hypothesis appears to lack sapperte

Test of the Relationship Between Earnings as a Percentage 
of Valae Added and Average Hoarly Earnings

The relationship between average homrly earnings
and earnings as a percentage of value added were tested by
the following hypothesis8

Hypothesis VIo The California manufacturing indus
tries- that have the lowest percentage of earnings as . 
a percentage of value added pay the highest average 
hourly earnings| thus, these California manufactur
ing industries rank highest in the California 
manufacturing interindustry wage structure,,

This hypothesis was tested using rank order corre
lation for the years 195̂ '“1962o The dependent variable 
for each year in the correlation was earnings$ while the 
independent variable was average hourly earnings as a 
percentage of value added* The results of this test are 
presented in Table VII„

In order to accept this hypothesis for the 
California manufacturing interindustry wage structure

10o Ibid*
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TABLE.VII
CORRELATION OF PERCENTAGE OF EARNINGS TO VALUE ADDED 
AN! AVERAGE HOURLY EARNINGS FOR SIXTEEN CALIFORNIA 
MANUFACTURING INDUSTRIES IN THE YEARS 195^1962.

Coefficient Observed 6o%
of Rank Order t Level

Years Correlation Value t=c 258

195k — © 0 0 7 = =009 N
1955 =- = 135 - =509 N
1956 = 126 = %75 S
1957 = 195 = 7^3 S
1958 = 057 = 213 N

1959 = 268 I0 O& 3 S
i9 6 0 = 282 1 = 091 S
1 9 6 1 = 221 = 846 s

1 9 6 2 = 2 2 9 = 879 s

N = Nonsignificant valne of t at selected level 
S = Significant valtae of t at selected level
Sornrce of Datas U0 S<, Department of Commerce9 
Annmal Starvey of Manmfactmres<, 1955-1957o 1959- 
1962% and UoSo Department of Commerce* Ceasms^of 
Mammfactmreso 195^o 19580
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during the period trader investigation; the rank order corre
lation coefficients had to be evaluated to determine whether 
the suggested relationship was dtie to chance0 This evalua
tion was done by means of the t test of significance for 
rank order correlation coefficients,, The rejection point 
for the above suggested association to have occurred by 
chance was drawn at the 60 per cent probability level0 The 
6 0  per cent probability level for the test of significance 
for sixteen items is 0 2 5 8 „ Only five of the correlation 
coefficients; when tested by the t test; fell within this 
level; therefore judgment is withheld on the sixth 
hypothesiSo

Test of the Relationship Between the Percentage of Produc
tion Workers in an Industry0s Work Force and Average Hourly

The relationship between the percentage of produc
tion workers in an industry0 s work force and average hourly 
earnings was tested by the following hypothesisg'

Hypothesis ¥11„ The California manufacturing indus
tries that have the largest percentage of production 
workers in their total work force pay the lowest 
average hourly earnings; thus; these California 
manufacturing industries rank lowest in the 
California manufacturing interindustry wage structure0

The above hypothesis was tested for the years 1954'- 
1 9 6 2  by rank order correlation,, Average hourly earnings 
was once again designated as the dependent variable; while

H o  Ibid0
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TABLE VIII
CORRELATION OF PERCENTAGE OF PRODUCTION WORKERS IN AN 

INDUSTRY AND AVERAGE HOURLY. EARNINGS FOR SIXTEEN CALIFORNIA 
MANUFACTURING INDUSTRIES IN.THE YEARS 1954=1962

Years
Coefficient 
of Rank Order 
Correlation

Observed
t

Valiae
Level
t=0258

75#
Level
t= 0 6 9 2

Level
t = l o

1954 0 2 7 0 1.048 s s N
1955 0 2 9 0 1 = 134 s s N
1956 o329 1=313 s s N
1957 = 430 1 = 780 s s S
1958 0 6 9 3 3=597 s s s

1959 .729 3=980 8 s s

i9 6 0 .757 4=317 s s s

1 9 6 1 0 685 3.514 s s s

1 9 6 2 o740 4.114 s s s

S = Significant valme of t at selected level 
N = Nonsignificant valne of t at selected level
Source of Datas U,S0 Department of Commerce, Anniaal Serve] 
of Mammfactmresq 1955-1957<, 1959-1962% and U0S0 Department 
of Commerce, Censns of Mannfactnres, 1954, 19580



the pereemtage of predaetien workers was the independent 
yariahleo The rank order eorrelatioa eoeffieiezits are 
presented im. Table ;■ VIIIe

Im order to accept the above hypothesis^ the rank 
order correlation coefficients once again had to be eval
uated in order to determine whether the suggested degree of 
association between the percentage of production workers in 
an industry and average hourly earnings was due to chance. 
This was done once again by subjecting the rank order corre
lation coefficients to the t tests. The 6 © per cent prob
ability level for the test of significance for sixteen
items is'o2 5 ®* while the 7 5  per cent probability level is ■ •

12and the 9 © per cent probability level is 1 ,
At the 6 © and 75 per cent probability level9 the seventh 
hypothesis tends to have substantial support as all of the 
correlation coefficients are significant. Judgment is 
withheld at the 9 © per cent probability level on the seventh 
hypothesis.

Test of the Relationship Between Value Added Per Worker. 
Cumulative Percentage Increases in Employment Since 1954. 
Percentage.of Females in Industry Work force. Earnings-as 
a Percentage of-Value Added® Production Workers as.a.Per-

force and Average Hourly Earnings 
To analyze the relationship between value added per 

worker® the cumulative percentage increases in employment

12. Ibid.
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since 1 9 5 ^ 9  the percentage of females in an industry0 s work
force9 earnings, as a, percentage of ■ralne added9 prodmction;
workers as a percentage of the total work force and average
honrly earnings9 the following hypothesis was formulated„

Hypothesis Vlllo The California manufacturing indus
tries that have the greatest amount of value added per 
worker9 the largest cumulative percentage increases 
in employment since 1 9 5 ^ 9  the smallest percentage of 
females in their work force, the lowest percentage 
of earnings as a portion of value added, and the 
smallest percentage of production workers in their 
work.force have the highest average hourly earnings; 
thus, these California manufacturing industries rank 
highest in the California manufacturing interindustry 
wage structureo

This hypothesis was tested for the year's .1955-1962,, . 
Because of the large number of independent variables (value 
added per worker9- cumulative percentage increases in employ
ment since 1 9 5 ^ 9  percentage of females in work force, earn
ings as a percentage of value added, and production workers 
as a percentage of the work force) that were used in this 
area of the analysis, it was necessary to utilize multiple 
regression analysis,, The year 195^ was excluded because it 
was the base year from which the percentage increases in 
employment were o o m p u t e d o T h e  multiple regression anal
ysis was computed for the entire period of 1 9 5 5 -1 9 6 2 , as

13o To include the 195^ data would create a statis
tical fallacy since all employment figures in this year were 
given a base of 1 0 0  for computation of the cumulative per
centage increases in employment0
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TABLE XX
CORRELATION OF VALUE ADDED PER WORKER9 PERCENTAGE INCREASES 
IN EMPLOYMENT SINCE 195^s PERCENTAGE OF FEMALES IN INDUSTRY 

WORK FORCEs EARNINGS AS A PERCENTAGE OF VALUE ADDEDs 
PRODUCTION WORKERS AS A PERCENTAGE OF TOTAL WORK FORCE 
AND AVERAGE HOURLY EARNINGS FOR SIXTEEN CALIFORNIA 
MANUFACTURING INDUSTRIES IN THE YEARS 1955-1962

Multiple Correlation 
Years Coefficient

1 9 5 5 .908
1956 .789
1957

-a-00

1958 .913
1959 .901
i9 6 0 0 8 8 3

1961 .895
1 9 6 2 .883
1955-1962 . 8 3 6

Source of Data 
of Manufactures

UoSo Department of Commerce.
of Commerce.

1957 o 1 9 5 9 - 1 9 6 2 o and U<> S0 Department 
Census of Manufactures9 195̂ '9 1958, State of

California; California Statistical Abstract0 1958s 1965c
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TABLE X
PARTIAL CGREELATIOH GOEFPICIEHTS B1TWBEI VALUE ADDED PER 
WORKER, CUMULATIVE PERCENTAGE INCREASES IN EMPLOYMENT, 

FEMALES AS A PERCENTAGE OF THE TOTAL WORK FORCE, 
EARNINGS AS A PORTION OF VALUE ADDED, SKILL LEVEL 
AND AVERAGE HOURLY EARNINGS FOR SIXTEEN CALIFORNIA 

MANUFACTURING INDUSTRIES FOR YEARS 1955-1962

Partial Correlation Coefficients
Earnings

Value As % of Skill
Years Added Employment Females Value Added Measure

1955 .4 5 4 -0ll4 - 0 6 4 9 -o 0 7 1 =  o480

1956 0442 »197 — 0 5 6 0 -ol94 - . 2 5 7

1957 0469 ,280 — 0 518 -ol92 -.565
1958 o443 0 2 9 8 — 6 6l8 -ol52 - O64o

1959 o458 o300 =  0 588 - 0  2 1 2 — 0 682
i9 6 0  V '

I -V  V
*441 0 2.23 — 0 589 -.177 - 0 6 6 7

1 9 6 1 o4 l 0 ol64 - =  554 — 0 142 •=o674

1 9 6 2 o455 0 I8 2 - = 576 — 0186 = *  ©  6 6 0

1 5 - 1 9 6 2 o546 o301 -<>470 - . 2 2 3 -.490

Source of Batas Uc So Department of Commerce, Annual
-eso 1955-1957<, 1 9 5 9 -1 9 6 2 , and 0 0S<

Department of Commerce, Census of Manufactures0 1958% 
State of California, California Statistical Abstract,



well as for each of the years tinder observation,, The 
resalts of these correlations are presented in Table IX0 

Table X presents the partial correlations for each of the 
years mader observation,, (The restalts of the partial 
correlations will be analyzed in the next section*)

Table IX denotes that the multiple correlation 
coefficients for each year are above E *78* The multiple 
regression correlation coefficient for the entire period 
1955-1962 was R 0 8 3 6 0  For the entire period under invest! 
gation9 the coefficient of determination indicates that 
approximately 7 0  per cent of the variation in earnings 
(and thus, the interindustry wage structure) can be 
explained by the amount of value added per worker$ cumula
tive percentage increases in employments, percentage of 
females in the work force, earnings as a percentage of 
value added, and the percentage of production workers in 
the work force0 Thus based on the data derived from the 
multiple regression analysis, the eighth hypothesis tends 
to have substantial supperto



CHAPTER IVo ANALYSIS OF FINDINGS

At present there dees mot appear to be a wage theory
>. 'that eompletely explains imterimdwstry wage strmctnreso1  

The theory of bilateral monopoly provides the labor econo
mist with a theory of wage determination which is applicable 
in situations involving economic power0 In this type of a 
market strnctnres the bmyer of labor is a monopolist or 
powerful oligopolist in the prodiact market. The buyer of 
labor deals with a seller of labor who is a monopolist in 
the labor market0

The determination of the wage rate and the level of 
employment is a function of the desires of the bwyer and 
seller of labor0 The various possible solutions to wage 
and employment determination under this model and similar 
models have been discussed previously. These models can 
be applied in a limited form to all of the industries that 
constitute the California manufacturing interindustry wage 
structure.

In the competitive product and labor market model9

the purely competitive product market and monopsonistic
„  — _ — —  • f ,

1 , Jo To Dunlop9 "The Task of Contemporary Wage 
Theory9w in The Theory of Wage Determination, ed, by 
Jo To Dunlop (Londons Macmillan and Co, 9 Ltd,9 1957)9 
P o  13o .

86
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labor market model9 the bilateral monopoly models and the 
other models disenssed in Chapter 1 9 the swpply of labor 
affects the wages paid0 In the competitive product and 
labor market model9 the wage rate is set by competitive 
forces which interact mpom the supply carve and demand 
carve of lab©r0 Failwre by the firm or industry to pay 
the market determined wage rate resalts in a loss of the 
firm°s or industry's labor supply in this type of model*

In all models in which the competitive labor mar
ket is lacking and there is no anion, it is assumed that 
the supply curve of labor slopes upward to the right with 
the marginal cost curve of labor lying above the supply 
curve of labor* The upward slope of the supply curve of 
labor allows for the possibility of various wage and 
employment decisions to be made by the buyer of labor and 
the seller of labor* These various employment and wage 
decisions have been discussed earlier*

Labor economists at present essentially have only 
the above suggested relationships derived from the various 
theories of wage determination to aid them in analysing 
interindustry wage structures* Although mot providing a 
complete answer, these theories furnish guidelines for the 
labor economist in his explanation of interindustry wage 
structures*
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The models dealing with imperfectly competitive

situations in the product and/or factor market furnish a
form of ability to pay concept as a possible guideline for

2the analysis of interindustry wage structureso Much of 
the research that is being undertaken at present is an 
attempt to quantify the suggested factors that affect in
dustries® wages$ and thuss affect the interindustry wage 
structure,, 3

Due to the lack of an explanatory model9 this study 
attempted to find the degree of association between certain 
variables and wages in order to increase the body of data 
available on interindustry wage structures and thereby help 
to formulate a more complete theory of wage differences 
between industries»

Time Period and Data Collection Problems
As indicated earliers much of this research was 

hampered by data collection problems* One problem was the 
lack of available data on a continuous basis before the year 
195^0^ The Annual Survey of Manufactures and the Census of 
Manufactures were not published before 19^9= The 19^9

20 I* Go Brown9 "Expected Ability to Pay and 
Interindustry Wage Structure in Manufacturing," Industrial 
and Labor Relations Review, October 1962, pp„

3° Ibidos p0 62o
bo Wo So Department of Commerce, Annual Survey of 

Manufactures, 19^9-1953* passim*



edition of the Ammmal Snrvey of Manttfactnres furnished 
sparse and inadequate data at the state levelo^

Althongh data collection improved after 193b9 data 
in the time period nnder investigation were still so sparse 
that the two-digit classification level of maniafacturing 
industries was the only one that could be usedo The use 
of the two-digit classification level of industries resulted 
in a population of only sixteen industries,, Although the 
population is limited, these manufacturing industries 
produce over 80 per cent of the value added within the 
stated

Value Added Per Worker as a Measure of Physical Productivity 
and Prices

Most wage theories indicate that there is a close 
association between wages and productivity,, Productivity 
is usually defined as change's in physical output per man- 
hour* These statistics are not available at the state level 
and many times, as in this study, value added is used to 
approximate productivity and price changes together*7

5* Data on value added were not available for most 
industry groups in this first volume* ■

6* DoS* Department of Commerce* Annual Survey of 
Manufactures, 1956* p* 6 0 *

7* For a complete discussion of the use of this 
measure sees R* Perlman, "Value Productivity and the 
Interindustry Wage Structure," Industrial and Labor 
Relations Review, October 1956, pp* 26-39*



Female Workers
One of the characteristics that is associated with 

low wage paying industries is the involvement of a large 
number of female workers in the production process*® Data, 
on the number of females employed in the production process 
in individual industries are not available for the state ofO
Californiao The only California data available on females 
employed in manufacturing industries are total female 
employment in an industry*? Therefore$ the only relation
ship in this area that could be tested was the degree of 
association between average hourly earnings and the total 
number of females employed in the industry*

Union Membership
The relationship between the degree of unionization 

in an industry and an industry® s average hourly earnings is 
a complex one*1® In California, data on union membership 
are not available for all of the W o  digit industries that 
were used in this research project* The data collected by

8 * Br o wn, o,p*^3o
9* State of California, California Statistical 

Abstract* 1956 and 1965o
10* For a full discussion of the types of problems 

involved in this type of research, sees J* W* G-arbarin©,
“A Theory of Interindustry Wage Structure Variation," 
Quarterly Journal of Economics* May 1950, pp* 285-290, and 
A* M* Boss and W* Goldner, ieForces Affecting the Inter
industry Wage Structure j*4 Quarterly Journal of Economics, 
May 195©, passim*



the state Department @f Industrial Delations combine several 
of the two digit indiastrieso^ In order to determine the 
relationship between average honrly earnings in an industry 
and the degree of anion membership9 some of the earnings 
data of the two digit indastries had to be combined0 The 
resalt of this combination was that the population analyzed 
in this portion of the research was redaced from sixteen 
indastries to nine for the years 1955 and 19569 and to ten
indastries for the rest of the years aader stady*

Analysis done on sach a small sample may lead to 
misleading resalts and mast be earefally qaalified0 Alsos
dae to the combination of indastries which resalted in a
smaller popalatiom? data on anion membership were not 
incladed in the maltiple regression analysis,,

Wages and Their Delation to Total Cost
Data on total cost of an indastry0 s oatpat are not 

available at the state level for the two digit classifica
tion of manafaetaring indastries0 Therefore, earnings and 
valae added were utilized to measare the relationship 
between wages and total cost. The ase of earnings and 
valae added to measare the relationship between wages and 
total cost is logically consistent, as has been demonstrated

H o  State of California, Union Labor in California,,
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by Do Go Brown in his article, “Expected Ability to Pay and

offers a measmre of this relationshipo 

Skill Mix
Occupational data are not available for each indus

try at the state level0 The only data that are available 
are on production workers employed in the industry and on 
the total number of employees employed in the industryo 
The assumption was made earlier in this study that the 
industries that employ the greatest percentage of produc
tion workers have the lowest level of skill miXo

Analysis of Findings of Hypotheses

Measurement of Stability
The first objective of this research was to repli

cate the type of research done by Slichter and Cullen on 
a national scale in the field of interindustry wage

13* to So Department of Commerce, “Divisions and 
States,“ Annual.Survey of Manufactures* 19^9°1953o 1955-

12o Brown,

1957* 1959-19i2q passimo
Ho So Department of Commerce, “Divisions and

States,“ Census of
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wage strmctnreso1^ la aeeomplisMag this task, the follow
ing hypothesis was tested.

Hypothesis 1. The California mamafaeturimg inter
industry wage strnctnre during the period 1 9 5 4 - 1 9 6 2  
had a high degree of stability0

The rank order correlation coefficients presented 
in Table XI indicate that industry rankings within the 
California manufacturing interindustry wage structure for 
the years under investigation were highly stable. According 
to the data in Table XT, this degree of stability would have 
occurred by chance only five times out of one hundred. This 
observation is similar to those denoted by Slichter and 
Cullen. However9 there are several qualifications that need 
to be made concerning the stability of the California manu
facturing interindustry wage structure.

The first qualification is that the time span in 
which this research was conducted was very narrow due to 
the lack of available data for all the industries under 
investigation. The base year of this study was 195^.
This year was chosen because data of the nature used in

14. D. B. Cullen9 "The Interindustry Wage Struc
ture, 1899-19509 66 American Economic Review. June 19569
p. 358.

S. H. Slichter9 "Metes on the Structure of
Wages," The Review of Economics and Statistics. February
19509 p. 8 8 .
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this research were not available for any period, prior to 
' 1-954 at the state levelô -̂ :

The significance of this lack of data cam be 
observed from Table 11o From this table9 it can be seen 
that over time there is a decrease in the values of the 
rank order correlation coefficients* It is possible that 
if this research could have covered a longer period of time9 
the strnctmre might have exhibited a different degree of 
stability than it does*

It also must be noted that the use of average hourly 
earnings to approximate average hourly wage rates probably 
caused am upward bias in the relationship between some of 
the industries9 wage data and the variables that were cor
related with the industries0 wages* Thus in some eases 
in which this bias occurred, the correlation between an 
industry0 s wages and the independent variable was higher 
than would have appeared had actual wage rates been 
available*^. This type of bias may have occurred because 
it is impossible to adjust the data used in this research 
to many of the factors that are discussed in the previous 
chapterss factors which tend to overestimate the worker0 s

15* WoS* Department of Commerce, 0*Divisions and 
States,M Annual Survey of Manufactures* opo cito ’ ■ ,

l60 Jo A* Mark, ‘“Technical Notes. Industry Indexes 
: of •Output Per Man-Hour,40 Monthly Labor Bevlew, November
1962, p* 1212*
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pay for a period of times &0g09 vacation pay, in some indus
tries* (Industries that have few fringe benefits will have 
average hourly earnings closely approximating average homrly 
wage rates* Those industries that have many fringe benefits 
will have average hourly earnings exceeding average hourly 
wage rates*)

Test of the Relationship Between Value Added Per Worker 
and Average Hourly Earnings..

The relationship between value added per worker and 
average hourly earnings was tested by the following 
hypothesiss

Hypothesis II* The California manufacturing indus
tries that have the greatest amount of value added 
per worker have the highest average hourly earn
ings § thus$ these California manufacturing industries 
rank highest in the California manufacturing inter
industry wage structure*

The rank order correlation coefficients derived 
from the testing of the above hypothesis were presented in 
Table III* It appears that for all years investigated, the 
rank order correlation coefficients, when subjected to the 
t tests of significance at the probability level of 90 per 
cent indicated that the relationship stated in the above 
hypothesis had a great probability of not having been 
caused by chance* (The hypothesis will always be accepted 
at the highest level possible, therefore, there is no need 
to discuss acceptance at lower levels of probability*) If 
the results of Table III had been evaluated at the 95



per cent probability level $ judgment on this hypothesis " 
would have been withheld as two of the correlation coeffi
cients would have been less than the minimum t value of 
1.761.

If one is willing to accept the 90 per cent prob
ability levels, then the conclusions drawn concerning the 
relationship between value added per worker and average 
hourly earnings is similar to the conclusions reached by 
Perlmang Slichter, and Eisenmann.^? -

The rank order correlation coefficients in Table III 
are very misleading when judged without qualification. The 
use of average hourly earnings9 as mentioned previously9 
overestimates the average hourly wage rates. In addition, 
when value added is used t© measure productivity9 an upward 
bias occurs in the degree of association unless prices are 
stable during the period under investigation. The strongest 
conclusion that can be drawn from this hypothesis is that 
there is a high degree of association between value added 
per worker and average hourly earnings.

Since value added per worker reflects changes in 
output per manhour and price changes$16 it can be inferred

17. B. Eisenmann, "Inter-Industry Wage Changes9 
1939-19^7s>M The Review of Economics and Statistics.
December 19569 p. 446.

Perlman9 op. cit.. p. 35*
Slichter9 op. cit.9 p. 8 7 .

18. ' Perlman, op. cit.9 p. 32.
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from the previously stated relatioBskiptkat there is a 
positive degree of association between productivity and 
price changes and wages =

This inference is not a unique oneo Wage and 
employment theory suggests that for firms and industries 
the purchasing of nnits of labor is partially related to 
productivity^ An increase in productivity will cause an 
increase in wages in almost all market models but the purely 
competitive one0 If the models are analyzed under periods 
in which money prices are allowed to change9 then increases 
in prices will shift the marginal revenue product curve of 
labor to the right0 In all market structures$ this shift 
will tend to cause the firms or industries to pay higher 
wages in the long run. Thus, the above suggested relation
ship between value added per worker and average hourly 
earnings has validity' within the realm of economic theory.

Test of the Relationship Between Cumulative Percentage 
Increases in Employment and Average Hourly Earnings

The third hypothesis was tested to determine the
relationship between cumulative percentage increases in
employment and average hourly earnings. The hypothesis
used to test this relationship is as follows?

Hypothesis III, The California manufacturing 
industries that have had the greatest cumulative 
percentage increases in employment since 195̂ , 
pay the highest average hourly earnings| thus, 
these California manufacturing industries rank



98
highest in the CaliforBia marrafacttiriHg later- 
industry wage structure,,

The rank order correlation coefficients derived from 
the test of the above hypothesis were presented in Table IV0 
It appears that for all but two of the years investigated, 
the rank order correlation coefficients, when subjected to 
the t test of significance at the 6o per cent probability 
level, indicated some degree of association,. However, 
because two of the t values fell outside of the acceptable 
level, judgment was withheld on this hypothesis. If one 
is willing to accept the results at the 6 0  per cent prob
ability level, then these results are similar to those of 
Dunlop and Ross and Gcldner.19

Although not supported by the results of the hypo
thesis involving employment and average hourly earnings, the 
expected association between cumulative percentage increases 
in employment and average hourly earnings is derived from 
the framework of wage and employment theory. Assume that 
the industry or firm faces an upward sloping supply curve 
of labor. This supply curve indicates that additional 
units of labor to be attracted to the industry must be paid 
a higher wage rate than the previous units. This type of

19o Jo T. Dunlop, ^Productivity and the Wage 
Structure,111 in Wage Determination. Market or Power Forces?, 
ed. by R. Perlman (Bostons B. C. Heath and Go., 1964) p. 64.

Ross and G-oldner. op. cit. „ p. 272.



supply curve can occur -4tirlng periods ia-Which, the economy- 
is at fall or near fall employment. The “tight labor 
market” caases all. indastries to pay higher wages to attract 
additional units of labor. Those industries that have the 
greatest desire for additional units of labor will have to 
pay the higher wages. Thus, the relationship between 
increases ijtit employment and average hourly earnings that 
is suggested by the above hypothesis appears to have valid
ity within the realm of economic theorys although this 
research did not support the hypothesis.

Test of the Relationship Between the Percentage of females 
in am Industry and Average Hourly Earnings

The degree of association between the number of
females in an industry and average hourly earnings was
tested by the following hypothesisg

Hypothesis IV. The California manufacturing indus
tries that have the largest percentage of females 
in their work force pay the lowest average hourly 
earnings! thus, these California manufacturing 
industries rank lowest in the California manfac- 
turing interindustry wage structure.

The rank order correlation coefficients derived from 
the test of the above hypothesis were presented in Table T. 
When subjected to the t tests of significance, all of the 
rank order correlation coefficients indicated that the 
relationship stated in the above hypothesis has a prob
ability of not having been caused by chance when evaluated 
at the 75 per cent probability level. Judgment in regard
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to this hypothesis at the 96 per cent probability level is 
withheld as three of the t values were less than the minimum 
acceptable value (1o3^5) at this level* If one is willing 
to accept the results of the evaluation of the rank order 
correlation coefficients at the 75 per cent probability 
levels one can conclude from this analysis that there is 
a high degree of association between the percentage of 
female workers in an industry and average hourly earnings* 
The results of this test are similar to those arrived at

O Aby Brown in his research*
If one accepts the hypothesis at the 75 per cent 

probability level9 the results of this test must be quali«= 
fied in that the relationship derived from this hypothesis 
is only applicable to total female employment in the indus
try and average hourly earnings and is not related to the 
relationship between percentage of females in the production 
classification of workers and average hourly earnings* It 
is possible that this latter relationship may not exhibit 
the same type of association as the former*

Economic analysis suggests that industries which 
employ large numbers of females may pay lower wages than 
industries that do not* There are three possible reasons 
for this phenomenon* The first is that historically women

20* Brown9 op* cit** p* 56*
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have been paid less than men0 This precedent then may 
explain why wages are lower in industries that employ large 
numbers of women0

The second possible reason is the high turnover 
rate among female employees as opposed to male employees* 
Industries tend to pay women lower wages because it is 
assumed due to the high turnover rate that they have no 
long term goals in the industry and thus will work for 
lower wages than men*

The third suggested reason why women receive lower 
wages than men is the assumption that women cannot do the 
same work as men and therefore9 should be paid accordingly* 

Due to these above suggested reasons^ it is possible 
that industries that employ large numbers of women will tend 
to pay lower wages than industries that do not have as large 
a number of women employed in them* Thus, the above men
tioned hypothesis when accepted at the 75 per cent prob
ability level tends to have validity in economic analysis*

Test of the Relationship Between Dniom Membership in an

The relationship between union membership in an
industry and average hourly earnings was tested by the
following hypothesis8

Hypothesis V* The California manufacturing industries that have the largest percentage of union 
members in their work force pay the highest 
average hourly earnings; thus, these California
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mantafaetwrimg industries rank highest in the 
California manufacturing interindustry wage 
structnreo

The rank order correlation coefficients derived from 
the testing of the above hypothesis were presented in Table 
VIo When subjected to the t test of significances only 
three of the yearly correlation coefficients indicated that 
the relationship stated in the above hypothesis has a great 
probability of not having been eatased by chance„ Because 
the other rank order correlation coefficients did not indi
cate suchs the relationship between the degree of union 
membership and average hourly earnings over the whole 
period was deemed to be caused by chanceo

The results of this test differ from G-arbarino0 s 
research in this areao^ Garbarino reached the conclusion; 
as was discussed previously9 that there was some degree of 
association between the above mentioned variableso However9 
this degree of association was inferred* The results of 
the investigation of the two variables for the California 
manufacturing industries are also different from the results 
obtained by Boss and Goldner*^

The conclusions that Ross and Goldmer reached after 
studying the relationship between the degree of union 
membership in an industry and wages was that the industries

21* Garbarino9 op* cit* 0 pp„ 305-306*
22* Boss and Goldner9 op* cit* * pp* 278-282*



whose labor force had. experienced rapid increases in anion . 
membership in the 19309 s also experienced rapid increases 
in employment and wages. They inferred that anions estab
lished before the 19308 s did not grow as rapidly as those 
established in the 1930°s and did not experience the same 
increase in w a g e s , ^

Based on the statistical evidence presented in this 
paper9 no eonelasions can be drawn concerning the relation
ship between anion membership and wages for the California 
manefactaring interindastry wage stractare. The data are
mach too sparse and fragmented,

' '' " ■ ' ' ■ 'The above suggested relationship between anion
membership and wages cannot be verified in this study.
However9 this suggested relationship is based on one of
the models of wage determination. The bilateral monopoly
theory of wage determination suggests that the single seller
of labor and the single buyer of labor may bargain for wages
within a previously discussed zone. The single seller of
labor to the firm or industry in this ease could be a union.
If the union is stronger than the buyer of labor, wages
would tend to be higher than in a firm or industry in which
the buyer of labor is stronger than the seller. This
particular relationship.needs much further research which
cannot be undertaken in a paper of this size.

23o. Ibid,



Test of the Belaticmship Between Barmings as a Pereeatage 
of Value Added amd Average Hourly Earnings

To test the relationship between earmings as a
percentage of valme added and average hourly earnings9 the
following hypothesis was formulated8

Hypothesis ¥To The Galifornia manufacturing indus
tries that have the lowest percentage of earnings 
as a portion of value added pay the highest average 
hourly earnings? thus, these California manufactur
ing industries rank highest in the California 
manufacturing interindustry wage structure0

The rank order correlation coefficients derived from 
the test of the above hypothesis are presented in Table VII® 
All but three of the rank order correlation coefficients 
when subjected to the t test of significance indicated that 
the relationship stated in the above hypothesis had some 
probability of not having been caused by chance at the 6 0  

per cent level of probability® However9 because three of 
the; t values were below the minimum t value, judgment is 
withheld on this hypothesis® If one is willing to accept 
this hypothesis at the 6 © per cent probability level, one 
can conclude that there is some degree of association 
between earnings as a percentage of value added and average 
hourly earnings® If one accepts this hypothesis at this 
level9 the conclusions reached are similar to those derived 
by Brown in his work®^

24® Brown9 op® pit® ® p® 56®
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Alfheegh Hypothesis VI lavolvitig the as$oeiati©B 

betweea earnings as a percentage of vaine added and average 
••hourly earnings did not have substantial support * the asso
ciation between the two variables can be derived from 
economic theorye If as presented in Chapter II9 earnings 
can be used to approximate labor costs and value added can 
be used to approximate value of the output9 then the follow
ing analysis is applicableo If the demand for a particular 
resource is a small portion of the industry0s value of the 
output produced* increases in the cost of the resource will 
not result in a large decrease in its purchases Thus* it 
is possible that if earnings are a small portion of value 
added* increases in average hourly earnings will not result 
in a larger decrease in the number of units of labor

Test of the Helationshln Between Percentage of Production
Workers in am Industry and Average

The relationship between the percentage of produc
tion workers in an industry and average hourly earnings was 
tested by the following hypothesis8

Hypothesis ¥110 The California manufacturing 
industries that have the largest percentage of 
production workers in their total labor force 
pay the lowest average hourly earnings$ thus * 
these California manufacturing industries rank 
lowest in the California manufacturing inter
industry wage structure,.



The rank order correlation coefficients derived from 
the test of the above hypothesis were presented in Table 
VIIIe All of the rank order correlation coefficients when 
subjected to the t test of significance indicated that the 
relationship stated in the above hypothesis had some prob
ability of not having been eamsed by chance when evaluated 
at the 75 per cent probability levelo Judgment in regard 
to this hypothesis at the 90 per cent probability level is 
withheld as three of the t valmes were less than the min
imum acceptable valiae (lo3^5) at this levels If one is 
willing to accept the results of the evaluation of the rank 
order correlation coefficients at the 75 per cent probabil
ity levels one can conclwde that there is a high degree of 
association between the percentage of production workers in 
the work force of an industry and average hourly earnings0 

Wage and employment theory indicates that skilled 
workers receive higher wages than mnskilled workers,, In 
industries that have large amomnts of low skilled produc
tion workers, labor cost as a percentage of total cost 
shomld be highs These industries in which the marginal 
revenne prodmot of labor is lower than industries employing 
large amounts of skilled workers will pay low wages because 
the marginal revenue product per worker is lower. Thus, 
the previously established association between earnings as 
a percentage of value added and average hourly earnings can
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be explained by eeoaomle theory, whem evaluated, at the 
75 per cent probability level6

If the above is not valid, it may be possible that 
another portion of economic theory can be used to explain 
this relationshipo If a particular type of labor involved 
in the production of a commodity is a small percentage of 
the total cost of the commodity, then the demand for labor 
to this firm or industry is highly inelastic, such that 
increases in average hourly earnings will have little 
effect on the units of labor purchased?

Test of the Relationship Between Value Added Per Worker, 
Cumulative Percentage Increases in Employment* Percentage 
of Female Workers in an Industry? Earnings as a Percentage 
of Value Added, Percentage of Production Workers in am 
Industry and Average Hourly Earnings ,

In order to analyze the relationship between value
added per worker, the cumulative percentage increase in
employment since the percentage of females in an
industry’s work force, earnings as a percentage of value
added, production workers as a percentage of an industry’s
work force and average hourly earnings, the following
hypothesis was formulated^

Hypothesis VIII? The California manufacturing 
industries that have the greatest amount of value 
added per worker, the largest cumulative percentage 
increases in employment since 1954, the smallest 
percentage of females in their total work force, 
the lowest percentage of earnings as a portion of 
value added, and smallest percentage of production
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workers in their work foree have the highest average 
hoiarly earnings § thiass these California manmfaetwr- 
ing industries rank highest in the California 
manufacturing interindustry wage structure,,

The multiple correlation coefficients presented in 
Table IX establish the degree Of association between the 
independent variables$ value added per workers cumulative 
percentage increases in employment since 1 9 5 ^ 9  percentage 
of females in an industry®s total labor force, earnings as 
a percentage of value added, and production workers as a 
percentage of the total work force in an industry and the 
dependent variable, average hourly earnings* For the 
entire period under investigation, about 70 per cent ©f 
the variation in average hourly earnings can be explained 
by the independent variables* These results are similar 
to those derived by Brown from the multiple regression 
utilized in his study.

The time span used in this research was the main 
factor limiting the regression analysis which determined 
the degree of association between the independent variables 
and the dependent variable* The time period used in this 
research is too short to draw definite conclusions concern
ing the relationship between the independent variables*

As in other portions of this study, the research in 
this section concerning the degree of association between

25* Ibid*, p* 58*
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the independent variables stated above and the dependent 
variable was hampered by the lack of continuous data over 
a long period of time0 However9 several tentative conclu
sions can be derived concerning the California manufacturing 
interindustry wage structure which, in turn, can be evolved 
into a simple economic theory,, This theory is presented 
below0

Theory of the Structure of the California 
Manufacturing Interindustry Wage Structure

Statistical Evidence of Relationships
The multiple regression analysis that was used to 

determine the degree of association between the independent 
variables and the dependent variable (average hourly earn
ings) also furnished partial correlation coefficients,,
These partial correlation coefficients are presented in 
Table XI» Each of the independent variables0 degree of 
association with average hourly earnings, as formulated in 
Hypothesis VIII, is indicated by the partial correlation 
coefficients* Since Hypothesis VIII concerns the relation
ship of the independent variables with industries that pay 
high average hourly earnings; the negative partial corre
lation coefficients indicate the variables that may tend to 
depress wages* Thus, these variables have a low degree of 
association with industries that pay high average hourly
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TABLE XI
PARTIAL CORRELATION COEFFICIENTS BETWEEN VALUE ADDED 
PER WORKER, EARNINGS AS A PERCENTAGE OF VALUE ADDED,
. FEMALES AS A PERCENTAGE OF THE TOTAL WORK FORCE, 
SKILL LEVEL, CUMULATIVE PERCENTAGE INCREASES IN 
EMPLOYMENT AND AVERAGE HOURLY EARNINGS FOR SIXTEEN 

CALIFORNIA MANUFACTURING INDUSTRIES FOR YEARS 1955-1962

Partial Correlation Coefficients

Years
Value
Added

Earnings 
As % of 

Value Added Females
' Skill 
Measure Employment

1955 *454 -o0 7 1 - 0 649 “ 0 480 -oll4 ’■
1956 0 442 ~ 0194 -o560 -.257 .197
1957 0 469 -0I9 2 “ 5 1 8 -.565 o 2 8 0

1958 o443 -ol52 — 0 6 1 8 - 0 64o 0 2 9 8

1959 0 458 - 0 2 1 2 — 0 588 “.682 .300
i9 6 0 044l -.177 — 0 589 — 0 667 0 223
1 9 6 1 0 4lo -ol42 -.554 IVso01 .164
1 9 6 2 *455 - 0 I 8 6 —. 5 7 6 “ 0 6 6 0 . 1 8 2

)55-1962 .546 - . 2 2 3 -.470 -o490 .301

Source of Bata8 UcS o  Department of Commerce, Annual
Department of Commerce, Census of Manafaettires, 195^,

11 State of California, California Statistical Abstract,
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earnings and a high degree of association with industries 
that pay low average hourly earningso

Thus it appears that California industries that paid 
high average hourly earnings during the period under inves
tigation g relative to other industries in the structure9 had 
larger amounts of value added per worker9 earnings as a 
smaller percentage of value addeds smaller numbers of 
females in their total labor force, higher skill levels $ and 
larger cumulative percentage increases in employment® The 
above conclusion was used to formulate a theory explaining 
industry rankings in the California manufacturing inter
industry wage structure during the period under study®

The Supply Curve of Labor for Industries in the California 
Manufacturing Interindustry Wage Structure

It is assumed that in this explanation the supply 
curves of labor for the industries of the structure are 
upward sloping to the right® The y intercept of the supply 
curve for any given industry in the structure is determined 
by the number of females employed in the given industry®

This assumption concerning the supply curves of 
labor for the industries in the structure is based on the 
theory that during the period under investigation, the 
California manufacturing industries9 labor market was one 
that could be classified as a “tight labor market®16 This
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Mtight labor market60 might be accounted for by a combination 
of the following three variables*

The first variable that may account for this upward 
sloping supply curve of labor for California manufacturing 
industries is that potential entrants into the state*s 
labor market tended to stay in school longer than potential 
entrants into manufacturing labor markets in other sectors 
of the economy* The effect of this delayed entrance was to 
force industries desiring additional units of labor to pay 
high average hourly earnings to these potential employees 
in order to induce them to discontinue their education*

The second variable that might cause the supply 
curve of labor for an industry to slope upward to the right 
is a decrease in the industry0s mandatory retirement age* 
Thus9 workers leave the industry and possibly create a 
shortage of workers during periods in which the 66tight 
labor market66 is in effect* Many of these workers will not 
be rehired by other manufacturing industries due to their 
age* If they are hired by other industries9 it is possible 
that they will enter the industry only at an average hourly 
earnings which is higher than the one paid to them by the 
previous industry*

The third factor which might cause this upward 
sloping supply curve of labor for a manufacturing industry 
is the decrease of potential entrants due to increased draft
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qtiotaso Indastries experiencing an increase in the demand 
for labor are faced with a shortage of possible employees 
dtie to increased draft calls0 In order to attract potential 
employees away from other industriess they must pay higher 
average hourly earnings*

lone of these variables by themselves provides a 
complete explanation of the tapward sloping smpply corve of 
labor in a California manwfactiaring industry* However, all 
three may constitute an explanation for the direction of 
the ctarve *

The Demand for Labor in the Industries that Constitnte the 
California Mannfactnring Interindustry Wage Strnctnre

Traditional wage and employment theory suggests 
that units of labor are hired tap to the point where the 
marginal cost of the last unit of labor employed is equal 
to the marginal revenue product of the last unit of labor 
employed*

Assume that a marginal revenue product curve for 
labor can be estimated for each California manufacturing 
industry* The exact slope and location of this curve will 
then be affected by two factors* If the marginal revenue 
product of labor is high per worker, the curve will lie far 
out in the fourth quadrant* If the marginal revenue product 
of labor is low, the curve will lie nearer the origin of 
the fourth quadrant*
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The actual slope of the marginal revenue product 

curve of labor is partially a function of" the demand for 
labor by the industry* If the units of labor are a small 
portion of total cost9 increases in average hourly earnings 
will not result in a large decrease in the quantity of 
labor* Thus9 the marginal revenue product curve of labor 
will be highly inelastic*

Application of Supply and Demand Analysis
The interaction of the supply curve and demand 

curve of labor (marginal revenue product curve of labor) 
provides a partial explanation of wage determination in the 
California manufacturing industries and thus indirectly 
relates an explanation of the state0s manufacturing inter
industry wage structure*

This explanation is based on the following assump
tions for a given period of time*

1* Industry A° s marginal revenue product for 
units of labor is higher than for any other 
industry in the structure*

2* Industry A0s marginal revenue product 
curve of labor is more inelastic than 
any other industry0s marginal revenue 
product curve of labor in the structure*

3* Industry A°s supply curve of labor is
more inelastic than any other industry0s 
supply curve of labor in the structure*

4* Industry A° s supply curve of labor has a
higher y intercept than any other industry0s 
supply curve of labor in the structure*



5» There are no unions»
Due to the above assumptionss Industry A will pay 

higher wages than any other industryo Economic theory then 
suggests that interindustry wage structures may partially 
be explained by the interaction of the supply curve of labor 
for a given industry and the demand curve of labor for that 
industryo Industries exhibiting the four above character
istics will pay higher wages relative to those industries 
that do not0

The above theory may also partially explain the 
California manufacturing interindustry wage structure0 
However9 approximate values must be used to estimate the 
conditions stated in the above assumptions0

In order to determine the validity of this theory 
for the California manufacturing interindustry wage struc
ture s the following estimates were made8

lo Marginal revenue product of labor— value 
added per worker

20 Elasticity of marginal revenue product
curve of labor— earnings as a portion of 
value added and production workers as a 
portion of total labor force

3o Supply curve of labor— cumulative percentage 
increases in employment
Supply curve of labor®s y intercept on the 
y axis— percentage of females employed in 
the industry
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Using the above estimates9 the following statement 

ean be made to determine whether the previously discussed 
wage and employment theory can explain wage determination 
in an industry and thus the industry0 s ranking in the 
interindustry wage structure0

California industries that pay high average hourly 
earnings are characterized relative to other manufacturing 
industries by a higher amount of value added per worker9 
by earnings being a smaller portion of value added, by a 
smaller percentage of production workers in relation to 
the total labor force9 by a larger cumulative percentage 
increase in employment, and by fewer female workers in 
their total labor force* Low wage paying industries in the 
California manufacturing interindustry wage structure are 
conversely characterized by a lower amount of value added 
per worker, by earnings being a larger portion of value 
added, by a larger percentage of production workers in 
relation to total employment, by smaller cumulative per
centage increases in employment, and by a larger percentage 
of females in the labor force*

The above statements can be verified by observing 
the top and bottom quartiles of the California manufactur
ing interindustry wage structure during the years 1955=
1 9 6 2 * The following industries constituted the top quar- 
tile for most of the period under investigations
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lo Printing and publishing 
2o, Miscellaneous manufacturing 
3d Transportation

Primary metal industries
The bottom quartile for most of the period under investi
gation was structured as follows?

lo Pood and kindred products 
2o Furniture and fixtures 
3d Textile mill products 
k’o Apparel and related products
One can deduce from Tables XII to XIX that the ) 

industries in the top and bottom quartiles of the California 
manufacturing interindustry wage structure on the whole 
exhibited the characteristics discussed earlier9 namely 
those that are associated with these quartiles0 However9 
because of the changing value of characteristics;, the 
quartiles are not completely stable*

It appears then that the economic theory presented 
earlier in this chapter partially explains the California 
manufacturing interindustry wage structure when examined 
by the use of estimated valueSo However9 some variables 
are still not accounted for9 and these may aid in a better 
formulation of an economic model* These are presented in 
Chapter V*

Economic Significance of This Research
Although it does not furnish a new theory of inter

industry wage structure, this study does further reinforce
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the statistical evidence on variables that influence wages0 
It also indicates that the interindustry wage structure 
within a state may exhibit the same degree of stability as 
that at the national levelo

This analysis9 along with the others that have 
preceded it, may be useful to labor economists trying to 
explain industry wage differenceso It may also be useful 
to management and union personnel who engage in the collec- 
tive bargaining process by furnishing some insight into 
the factors that influence high wageso



CHAFTEB ¥c CONCLUSIONS

This research, has furnished the following general 
conclusions that expand the area of economic knowledge0

lo The California manufacturing interindustry 
wage structure appears to exhibit the same 
high degree of stability as does the 
national interindustry wage structure*

2* The same independent variables (value added 
per worker, cumulative percentage increases 
in employment, earnings as a percentage of 
value added, production workers as a portion 
of total employment, and percentage of 
females in an industry) that appear to influ
ence average hourly earnings in the national 
manufacturing interindustry wage structure 
also appear to influence the California 
manufacturing interindustry wage structure*

Duplication of the Studies Bone of the National Interindus
try Wage Structure

This study indicates that the concept of the exist
ence of a high degree of stability in interindustry wage 
structures, which up to the present has been acknowledged 
only at the national level, may also apply to a small 
geographic area (California)*

Furthermore, several previous studies in the area
I - , ' .

of the factors that affect wages have been given further 
strength* The use of value added to approximate produc
tivity and price changes has been given further strength by 
this study* The rank order correlation coefficients between
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value, added and average honrly earnings indicate a high 
degree ©£ association between these two variables when 
calculated from California manufacturing industries0 data®

The theory of the high degree of association between 
rapid increases in employment in am industry and high aver
age hourly earnings is an area in which research should be 
continued® It is possible that the positive relationship 
between employment and average hourly earnings may be
supported by the leading or lagging of the independent

■ '■ ' ■

variable® Unfortunately,, this type of analysis was beyond 
the scope of this paper®

The use of earnings and value added to approximate 
labor cost and total cost in this study has not produced 
substantial results® This is due to data problems that 
most likely can only be solved when data which are a closer 
approximation to labor cost and total cost are made avail
able by industry group®

The suggested hypothesis that industries that employ 
a large percentage of females pay low average hourly earn
ings appears to have some support in the California manu
facturing interindustry wage structure® There appears to 
be a positive degree of association between the number of 
females in an industry and low average hourly earnings®

The relationship between union membership and aver
age hourly earnings appears to be a relationship in which



much further research must be eondtactedo The research 
presented here indicates that for any investigation of the 
degree of association between union membership and average 
hourly earnings$ the time period utilized should be longer 
than ten years and that more accurate data are needed than 
are now available*

The concept that several independent variables 
affect wages has been given further reinforcement by the 
multiple regression analysis used in this research* The 
research indicates that the independent variables (amount 
of value added per worker9 cumulative percentage increases 
in employment 9 earnings as a percentage of value added, 
production workers as a portion of total employment, and 
the percentage of females in an industry) explain approx
imately 70 per cent of the variation in average hourly 
earnings during the period 1955"19620

Areas of Further Research 
All of the results and conclusions of the study 

must be considered as only tentative due to the lack of 
available data over a long period of time* To strengthen 
the findings concerning the interindustry wage structure 
within a small geographic area, research should be con
ducted in other small geographic areas*

More research should be conducted in the area of.
the relationship between employment and wages and labor
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•60s-1? as a portion' of total eost amd wages0 Fmrtlaer research 
in this area might enable; one to investigate in greater 
detail the relationship of these two factors and wages so 
that some positive conclusions in this area can be reached. 

Another area of investigation which might be helpful 
would be in the area of intrastate comparisons. This might 
determine whether the interindustry wage structure within 
a state has the same degree of stability as do the state 
interindustry wage structures and the national interindustry 
wage structure.

Much work is yet to be done in the area of the con
struction of conversion factors in order that data c o l l e c t e d  

by the Bureau of Labor Statistics will be comparable with 
those of the lepartment of Commerce, The use of both 
these agencies9 statistics in the same study might enable 
researchers to gain more knowledge concerning the inter
industry wage structure.

Currently^ data collection appears to be the most 
pressing problem in this field. Very little data are 
available over a long period of time on factors that might 
affect the interindustry wage structure® Research should 
be done in the collection of data at both the state and 
national level in order to obtain more knowledge of 
additional variables that affect wages.



AfrPBHBIX A
TABLE XX

CALIFORNIA GENERAL STATISTICS BY INDUSTRY GROUPS. 195̂

Indeistry All em#l0y@« 
Total

Food and kindrod prodnets Textile mill predtiots Apparel and related prodneta Lnmber and wood producta Furniture and fixturea Paper and allied products Printing and publishing Chemicals and allied products Rubber and plastic products Stone9 ©lay and glass products Primary metal industries Fabricated metal products Machinery9 except electrical Electrical machinery Transportation equipment Miscellaneous manufacturing
Source of Bata8 UoSo Department of

' -7 _ lofc-11.

Produetlom workers
•. .Total Man-hours(number) (laOQG)

Value added by
($1,000)

1^39958 1 0 1 9 6 3 2 197*671 3 6 6 * 0 8 0 1*400*857
.51 368 %9%98 8*855 14*678 39*302
55»*8l 48*993 86*554 127*098 279*351
55s735 49*837 9 6 * 5 6 6 203*729 422*036
e29.t»ii 18*644 35*893 6 7 * 9 6 1 153*651
20*703 16*595 33*817 6 7 * 6 1 8 1 8 2 * 7 0 1
5 2 * 6 8 2 30*831 56*357 142*901 416*442
319 57 9 2 0 * 7 6 2 41*220 83*148 424*136
1 6 9 3 8 1 13*265 25*995 56*092 135*273
33$115 27*332 54*040 106*289 297*934
38*919 32*402 64*792 138*935 355*083
7 2 * 1 3 1 57*288 113*760 2 3 4 * 9 6 3 578*995
68,fefe8 51*176 104*331 223*550 5 8 0 * 3 0 6
52*727 ' 37*513 76*772 148*755 409*623

27298b3 197*540 410*364 904*092 2*163*882
^5*©77 33*897 65*846 131*869 . ...33'4$.3©4
"Commerceo Census of Manufacturesq 195̂1
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TABLB XXI
CALIFORNIA GENERAL STATISTICS BY INDUSTRY GROUPS 1933

IndEstry

F©@d. aad kimdrsd pr@d@ets 
Textile mill pr®da@ts 
.Apparel aad related preduets 
Lumber aad w@@d.pr®dtt©ts 
Pmrmltmre aad fixtures 
Paper aad allied predwets 
Priatiag aad ptabli skiag 
Chemieals aad allied predsets 
Rmbber aad plastie predaets 
St@aes ©lay aad glass prodwets 
Primary metal iadastries
MaeMiaery9 exeept eleetrieal 
Ele©tri©al maehiaery 
Traasportatiea eqmipmemt 
Miseellameees maamfaetarlmg

Total
Pr©da©ti@a workers

Total Maa-=$ao®rs 
Clo000)

added by 
maamfaotmre

Soaree of Batas
p© 56 <

1^9 9902 107,823 206,419 399,059 1 ,522,972
5,923 5,011 10,029 169668 44,944

60,670 53,006 #6,003 143,783 ' 326,184
58,920 52,586 105 $242. 228,875 500,278
239W 5 2 1 , 1 # 41,053 80,256 182,524
219.789 17,549 36,453 75,695 196,314
57,755 32,623 59 935© 151,763 461,129
33,610 21,795 42,848 #@,211 468,896
17,80© 14,445 30,292 70,206 168,271
3%,777 28,605 55,583 113,714 335$653
# , 3 8 9 38,962 78,416 177,643 464,522
75,781 60 ,419 118,655 251,764 631,108
7b9bb& 55,523 114,128 253,064 633,476
57,582 41,074 84,873 164,698 443,410

288,6# 205,057 428,934 987,345 2 9310$@62
, ...5© ,935 . 36,69.6 ..JO,!#!....13.6.9.7.67. . .36,7 9.2.32

; of CommereeI a Ammmal Survey of Maawfaotares © 1955©



TABLE XXII
GALIEORIIA GENERAL STATISTICS BY INDUSTRY GROUPS 1956

Pr®dM©ti©B TOrkers
Total Total W®.n*=h.QUTi

(loOOO)
P@©d. and klmdred pr©d$aets Teztil© mill
Feraltur© and fl%t@r©$ Paper and allied prodeei Printing and peMishing
Rebber and plasti© predeets St®n@s ©lay and glass prodiaet* Primary metal industries Fabrieated metal predeets 

'9

1550129 1 1 2 ,1 7 4 2179656
59710 4 9864 99712

619347 539593 979l®3
589580 519994 103 ,411
27 9 445 22s625 44 9280
239258 I89785 389659
619327 649088
359464 239043 4 8 9012
183230 l4 9 458 289603
359249 289725 559580
489767 409427 819332
809788 649131 124s473
8I9I97 6o9269 1249137
679134 47 9926 94$470

3099 405 210 9 535 4479229
.54 9 447 . 399 406 769O45

(Slo®®©
9E02 

169717 
150 9535 
B3193l6 
@90574 
83s956 
17299®5 
1©39O10 
65 0986 

ltB9§00
1 9 : 9 2 9 7
2799589
2859115
2§S9777

1529301

added by

1 06429 4 5 2
409425 

3 3 1 9 6 9 8  
4839 6 5 5  
2 0 8 5 , 1 6 7

5 2 2 9 8 II 
1 6 1 9 7 8 7  
400 9 944
5 0 8 9 3 7 7
7 1 7 9 6 7 1
6 9 2 9 0 3 1

2 9 7 8 6 9 7 1 8  
4079099

Sear©© ©f Batas U0So Department @f 0@mm®r@®9 Anneal Smrvey ©f Mamefaeteres,p0 60o
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TABLE XXIII
GALIFOBIIA B11EBAL STATISTICS BY IIBBSTRY GROUP8 195?

Total
ProdoetloB wrkers

Total MaB==h@$nr@
iloOO©) ($lo©§0:

f@@& amd kiBdred prediaets 
Teztile mill predmets
LEmber amd w@@d 
Pmrmitmr® amd fiztwres 
Paper amd allied predEeta 
Prlmtimg amd pmbliahimg

and plasti© predmet 
©lay and glass 
metal imdmstries 

Fabricated metal predmcts

3 9 67358P9^6 
3 ^ 9 6 7 8
2 ? s,29©f3p822
6^93sa
3 6 9 2 9 2
1 8 9 1 2 6
35a721

Uo#o
58

859te9
8 8 9 OI6  
?6g33% 
331926^

fes 7 8 6  
50)59% 
489 1 6 2

199219 
37 9 560
2 3 s 220 
1 % 9 3 8 0  
28)829 
39950© 
66 9 431 
62,718 
532309 
218)502 
.. 47)449

264)448
9)361

91)992
9 2 ) 6 2 0  
42)378 
39)203 
64)458 
48)065 
28)382 
55)578
7 8 g© 8 8
129)561
127)403
103)941
452)844
87)416

15)899
144)785
213)315
85)963
87)791
109)370
6 7 9 9 4 0  

127)655

303)13®
239)834
,139)101
190)279

($1.
1)722)048 

40)011 
340)212 
432)021 
205)245 
253)011 
565)505
171)205
450)161
503)178
804)619
734)158
655)796

3)147)982
511)502



TABLE XXXV
GALXE0B1XA GEIEBAL STATISTICS BY IIBCSTRY GROUPS 1958

iBdwstry
Total

ProdBctioa workers
Total Maa=homr 

(Hamber)' (la

Valrae 
added by 

mamafa@t.tir@

Food and kindred prodmots 157,7®9 110,499 209,486 > 6 7 , 9 6 6
Textile mill prodmots 5,401 4,302 8 ,554 15,494
Apparel aad related prodaots 56,934 48,3 8 8 . 8 7 , 1 6 0 141,806
Lumber aad weed products 51,569 44,876 89,178 207,663
Furniture aad fixtures 27,489 22,264 42,761 96,978
Paper aad allied preduets 24,469 19,473 . 40,298 94,823
Printing and publishing 64,197 38,291 69,127 204,813
Chemicals and allied produets 32,588 19,569 39,264 98,588
Rubber and plastie produets 2 3 , 8 1 0 18,287 36,076 85,110
Stone, elay and glass products 41,283 32,338 63,938 156,371
Primary metal industries 46,444 36,870 72,448 197,123
Fabricated metal products 85,023 64,876 127,851 323,780
Machinery, except electrical 78,665 53,265 106,243 275,275
Electrical machinery 85,548 59,856 1 2 0 , 5 3 8 280,584
Transportation equipment 264,55© 175,110 3 6 0 , 3 7 7 965,750
Miscellaneous manufacturing. . 91,.429 57,363 ..118*589 328,608

S©ar@@ of Batas Us So Department of C®mmeree9 Geasmo of Mannfaotareso 
pp0 4=9® 4=12 6

46,162
331,118
400®992 
115,143

® 311
,56l 
353767,748 

808,190 
2,515$462 
958,474



TABLE XXV
CALIFORNIA GENERAL STATISTICS, BY INDUSTRY GROUP8 1959

All employees Production workers ■ Value
Industry added by

Total Total Man-hours Wages manufacture
(number) (number) {$1,000) ($19 000)

Food and kindred products 157,040 109,061 213,566 494,857 2,027,328
Textile mill products 5,934 4,663 9 , 3 3 6 17,788 53,114
Apparel and related products 57,608 5 0 ,2 2 6 . 90,416 150,905 362,884
Lumber and wood products 55,487 48,920 1 0 1 , 6 2 2 2 3 8 , 2 7 5 494,243
Furniture and fixtures 1 9 j8 0 8 24,477 48,386 111,350 259,486
Paper and allied products 2 6 , 3 0 6 2 0 , 6 3 3 43,922 104,923 311,031
Printing and publishing 6 5 ,666 40,797 72,953 218,392 6 7 0 , 0 1 7
Chemicals and allied products 33,930 20,466 40,784 1 0 6 , 5 9 3 681,287
Rubber and plastic products 2 6 , 1 6 9 20,278 39,906 9 6 , 1 9 6 281,557
Stone s, clay and glass products 45,174 35,942 7 0 , 6 7 8 177,962 561,654
Primary metal industries 50,4o4 40,047 78,046 218,602 561,792
Fabricated, metal products 86,643 66,846 135,364 350,283 9 6 7 , 2 4 2
Machinery$ except electrical 8 6 , 7 7 0 6 0 $384 118,961 3 1 6 , 0 6 7 913,472
Electrical machinery 103,315 69,705 l40,607 345,587 1,035,475
Transportation equipment 270,483 176,779 361,949 1,005$143 2,609,811
Miscellaneous manufacturing 107,548 57,694 117,102 346,086 1,048,231
Source of Data? Un SL Department of Commerce <■ Annual Survey of Manufactures,

1959 - 1960% p. 2 6 1 „



TABLE XXVI
GALIFOBHIA GENERAL STATISTICS BY IHD1STBY GROUPS

Tetal Total
BMEaeor

TeEtll® mill
Parmitmr® amd fixtures Paper and allied prodsots Printing and ptabli sMing Ohemi@als and allied prodnets Rnfetoer and plastl© prodnots Stone 9 ©lay and glass products Primary metal industries Fabricated metal products Machinerys, except electrical Electrical machinery

159 s
5^9 
52 9 
28,

9
33 ,
2 6 9
# 9
519 88,
82,

138
1 1 6
88^
277
5 2 1
7^7

305

2#9
11^9

581172

0 - 
5 9 *

47,
k5i 
22,491
2 0 ,
201 
2 0 9 587 
3497®6 
4©9245 
66,934 
55,743 839120 

152,704 
. . 5 7 9 8 3 7

1 0  9 ‘85,156
94,081
45,226
42,738
73,977
4© 2 9 2 9  
6825^0 
79,561 
135,329 
112,764
3 I8 9 8 IO
1 1 6 9 . 3 8 9

20,345
146,934
B249346
107,897
107,35©

0 6 3
108
101
224,495

i9 J
310,375 
427;
914,939
3 6 ©9 8 8 ©

2,132,457 
60,845 

376,146 
420,188
295,593

293,518
5 6 0 , 6 6 4
941,691

2,597,981
1,108,346

Soar©® ®f Datas U0So Department of Commerce, Annual Survey of Manafactaresg
1959 ° 1960o p0 26©0



TABLE XXVII
GALXfOBNlA GEEEML STATISTIGS BY IIBUSTBY GROUPS l§6l

Xmdmstry T®i?al • T® tal 
JYwmberj

MaB==h@@Fs
(JUMiL (^loooei

P®®d. amd kiBdred Textile mill predicts Apparel asad. related Lumber amd wed predwetg Pmraltmre amd fistwres Paper aad allied predmei Priatiag amd pmblishiag

Fabricated metal MaoMnery $) except Electrical machiaery

glass

g®@r@® ®f Bata8 Bo So
p0 258

l6l977S 111 ,522 2189007 51*69969
69708 5 92©§ I096&5 2I966#

5 7 $,7©5 • 509355 899137 156S937
^7 9863 1*19 927 879051* 2099198
2 8 9915 239288 M 9788 111*9505
26 9 W 209729 1*39283 1129522
6893©7 1*29175 7691*27 21*3 3 907
3% 92l4 209227 1*29380 113,057
279235 209863 1*1 9 7 f 2 10I9888
bh9793 359 002 68930? 1829781*
# 9 5 5 2 399570 779305 2279.137
8 9 9706 679953 135 ,895 37 5 9 331
86965© 58 9365 1219386 335,992

11*19 ̂ 8 7 9336 177,185 1*669508
21*19653 11*09551* 2899009 865,1*63

9f9l*91 563.1*87 11395 0 8 - 3369224

B92769015
’9

33B912k

7 3 0 9269
7 0? $,W8 
30^9123 
593 93295519097
f8@p526
962b>78

3- $
2»38^#*>75
I9O0 O9 0 6 2

138



TABLE XXVXXX
GALIFOBIIA BEHEBAL STATIST!6S BY 1MB1STRY BROWFs 1962

All Pr®d.a©ti@a workers Yaltp©
Industry

Total 
(namber)

Total
(namber)

Man=>h®ars
(1.000)

Wages
($1,000)

added by 
mantaf actnr© 

($1«©00)
F@©d and kindred pr®dm®ts -160,^7 109,977 2 1 6 , 7 4 5 5 6 9 , 6 1 7 2,291,989Textile mill pr@dia©i5s 6 , 7 6 8 5,215 1 0 , 6 0 5 22,853 74,483
Apparel and related predmete 57®830 50,010 9 0 , 7 2 3 163,017 412,915
Laaaber and weed predaets ^59888 4©,148 84,735 . 208,393 412,284
Farnitere and fiztares 89,286 23,485 49,33© .124,586 278,501
Paper and allied predaete 2 2 , 3 9 2 46,499 123,949 363,772
Printing and pablishing 69,956 43,526 78,817 264,670 789,178
Gkemieals and allied predmets 3%®753 2 0 , 9 1 5 42,840 117,239 .724,56©
Rabber and pl&stie prodaets 2 7 9 8 2 8 21,398 43,643 107,962 309,315
St®ne9 ©lay and glass predmets ^3$55® ■ 34,101 6 6 , 3 9 7 185,580 612,889
Primary metal indnstries 5 8 , 3 0 8 41,871 82,005 249,727 613,584
Fabricated metal predmets 909174 68,679 14©9257 397,767 1,037,563
Machinery; except electrical 9 8 ,6 5 ® 65,392 139,748 396,959 1,135,404
Electrical machinery 159$179 99,315 206,172 555,359 1,846,357
Transportation eqtoipment 2Wg7@9 129,571" 268,540 839,002 2 ,7 6 1 , 6 8 0
Miscellanecns mammfactaring 116,93% 67,382 .138,452 446 9©42 • ■ 1,339,175
'8oBra<B~og "Patag W. Deaartmemt ®f «, Ammal Smrvey ef MaamfaGtmregp If<§17

pp® 2$k-=25&o

139



TABLE XXIX
GALIFOBNIA GENERAL .STATISTICS BY I1BHSTBY GROUP;

All ®m#l@Y®®0 ProdttetloB workers Yalu®
iBditastry added, fey

Total Total Man-hours Wages mammfaeture
(laember) (mamtoer) (IgOOO) ($1 o©00) ($1,000)

Food and kindred prodnets 1559731 1 0 9 ^ 5 4 566*877 216*773
Textile mill produsts 6 9§0S 5*678 24*213 11*480
Apparel and related prodmets 639559 55*081 182*972 100,275
Lemfeer and wood products 5 1 99©6 45*902 244*579 100*239
Furniture and wood products 329125 26*368 134*491 51,491
Paper and allied products 289865 22*761 128*682 46*510
Printing and publishing 7 ^ 0 7 45*367 287*203 83,465
Chemicals and allied products 35s703 21*481 126,761 43,257
Rubber and plastic products 29*275 22*972 117*785 46,363
Stone9 clay and glass products 45 * 64? 34*771 202*658 70,648
Primary metal industries 489469 38*840 242*929 77*519
Fabricated metal products 88,535 69*085 393*903 141,758
Machinery9 except electrical 93*308 61*548 373*592 125,354
Electrical machinery 1879965 110*507 629*671 225*300
Transportation equipment 2029090 125,861 868*209 261*991
Miscellaneous manufacturing . 24,650 75*844 486*728 14.7,855

Uo So BepartmeHt of Comm'eree  _
pp0 5-11 = 5 =>15

Cisnsws of Mara^faetur®s<

29b$292ll

5119 M

367 s,?̂ ? 819s. 
813P«
337 9 < 
658,6?^ 
592 >51

19078s 
29l629756
2 ,7 ^ 8  #3 W
l 99359i

ofr
T



APPENDIX B
TABLE XXX

WOMEN WAGE AND SALARY WORKERSa 
IN CALIFORNIA. MANUFACTURING INDUSTRIES j 1954

(In thotisands)

Industry 1954 1955 1956 1957 1958 1959 I9 6 0 1 9 6 1 1962

Food and kindred products 41.9 42.3 45.9 43.0 45.1 45.5 45.5 44.5 44.6
Textile mill products 3.0 3.1 2.7 2.4 2.0 2.1 2.2 2.3 2.5
Apparel and related products 42.6 45.4 45.7 43.7 42.7 46.2 46.8 46.5 48.6
Lumber and wood products 3.1 3.2 3.2 3.0 2.7 3.1 3.3 3.1 3.0
Furniture and fixtures 4=2 4.5 4.8 4.8 : 4.8 5.3 5.1 5.2 5.6
Paper and allied products 5.2 5.6 6.1 6.1 6.2 6.5 6 . 7 6.8 7.0
Printing and publishing 13.1 13.9 15.8 15.9 1 6 . 2 17.2 18.2 18.2 18.9
Chemicals and allied products 6.4 6.5 6.6 6.8 6.0 7.4 7.8 8.2 9.0
Rubber and plastic products 4.0 4.6 4.8 4.9 6.4 7.5 7.3 7.7 8.2
Stone, clay and glass products 7.3 7.5 7.8 7.4 6.9 7.1 7.5 7.3 7.6
Primary metal industries 3.6 3.9 4.1 4.1 4.3 4.7 4.6 4.4 4.5
Fabricated metal products 12.4 13.1 13.7 13.7 13.9 15.3 14.9 14.4 15.5
Machinery, except electrical 11.3 12.2 13.6 l4.8 13.1 15.1 15.3 16.4 18.6
Electrical machinery 22.6 25.4 30.4 35.0 39.5 49.1 56.5 6 0 . 6 69.3
Transportation equipment 49.0 49.0 53.1 54.6 44.4 44.1 38.3 34.2 32.4
Miscellaneous manufacturing 9.2 9.9 10.6 10.6 7.4 S.. 1 8 . 3 8.8 10.1

at6Incltides administrative, supervisory, sales, technical, and 
production and related workers0 Does not include employer, own-aeeotra 
worker So Detail may not add to total because of rounding*11

office personnel as well as 
t workers, and unpaid family

Source of Datas State of California, California Statistical Abstract,



APPENDIX C ;
ITABLE XXXI j

WNION MEMBERSHIP IN CALIFORNIA !
I

1954-1962 j
(In thousands) j

 ______     I

Industry group 1954 1955 1956 1957 1958
}

Food and kindred products Il40 0 115.8 123.0 129,4 13o46
t

Textiles and apparel 239 23,6 24,4 22,5 22,1
4

Lumber and furniture 43 oO 42,4 43.6 4o ,8 39 . i

Printing and publishing 26,2 27,1 ro 00 00 29.7 30.3

Petroleum9 chemicals and rubber 36.7 39.2 36.0 36.2 34,2

Metals and machinery 121,8 124,5 133.6 144,0 134.5r
Transportation equipment 121,4 130,2 130=8 144,2 125=7

Paper and allied products 12,7 14,1 14,1 14,4 15=3
Stonej, clay and glass products 15o8 15.9 17.4 17.5 . . 1 6 ^

Miscellaneous industries 8,7 10,2 14,0 14,5 12 ok

!

142
I

I

1 9 5 9  i 9 6 0  1 9 6 1  1 9 6 2

1 3 2 = 7 133.3 1 3 0  = 0 127.5
21.4 2 1 . 1 18,9 18.4
41,1 43.2 39.5 38 = 9
3 0 = 6 31.8 32.3 32.3

34*.0 3 2 . 8 31.2 31 = 8
138.8 136,9 130.0 136.9
1 2 3 , 4 115.9 100,8 113 = 7
1 6 . 2 17 = 0 1 6  = 8 17.8
16,4 1 6 , 8 17.0 17.9
19.4 20.0 20.1 11.3

1961,19'gr
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