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INTRODUCTION

In March of 1994 Labor Secretary Reich ruled that a major US federal contractor
“discriminated against women in both hiring and promotions in the mid-1970s”
[Swoboda, 1994]. By explicitly recognizing the creation of “women’s jobs” with little
opportunity for promotion, the Secretary of Labor affirmed that key decision-makers
within firms have a choice in structuring internal labor markets. The Secretary thus
implicitly acknowledged their latitude in determining the formal and informal sys-
tems of rules that govern the hiring, firing, layoff, transfer, training, promotion, and
pay of individuals, and the occupations in which they work.

This recent ruling once again raises the gpecter of gender (and race) bias in the
development and evolution of firms’ systems of rules. In this paper, we explore one
aspect of that system: the relationship between salary growth and occupational seg-
regation.! While the negative correlation between average earnings and the propor-
tion of females and/or minorities in an occupation has been well documented [Blau
and Beller, 1988; England, Chassie, and McCormack, 1982; Ferber and Lowry, 1976;
Sorensen, 1989 and 1990; Terrell, 1992; Treiman and Hartmann, 1981; U.S. Bureau
of the Census, 1987] we want to know if the same holds true for salary growth. In
other words, do key decision-makers structure internal labor markets in ways that
systemically restrict the salary growth of individuals employed in occupations with
high concentrations of females and/or minorities?

We begin by setting up a framework that describes how gender and race bias ean
become imbedded in a firm’s internal Iabor markets. From this, three hypotheses are
generated — one of which allows for direct empirical examination of the question we
have posed. We then describe the two branches of the financial services firm from
whwrﬁwm, explain how these data were compiled, and gpecify the
OLSmodels of salary growth used to test our hypotheses.

While we find no overt bias in salary growth decisions, we do find evidence of
institutional bias within one of the branches. In that branch the proportion of white
females in an occupation is negatively related to salary growth for everyone but white
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males. Additional analysis of the results supports the contention that rules govern-

_ing promotion and salary growth differ for white males, white females, and minority

¢ workers within this branch. Interestingly, the same analysis of the second branch
leads to quite different conclusions.

THEORETICAL FRAMEWORK

Previously, we stated that key decision-makers in a firm have a choice when struc-
turing internal labor markets. According to Osterman [1987], their decisions will
reflect, in part, the emphasis placed on the often conflicting goals of cost effective-
ness, flexibility, and predictability. Their decisions will also be subject to a set of
constraints. Osterman identifies these as the physical technology, the social technol-
ogy, the nature of the labor force, and the laws, regulations, and enforcement power
of government. In order to understand how gender and race might influence these
decisions (and hence affect salary growth), it is necessary to focus on the constraints
imposed by the social technology.

Simply stated, Wﬁhﬂ@gy refers to the organization of society and its rules
of behavior which in part govern the relationships between and among demographi-
cally distinct groups.” While physical technology places an overarching constraint on
the production of goods and services (determining, for example, the limits on how
information can be transmitted), social technology constrains the firm on another
level. Sometimes working with and sometimes against the constraints imposed by
the nature of the labor force and the laws and regulations of government, social tech-
nology introduces additional parameters which determine exactly how jobs are strue-
tured and related, who performs them, and how they are valued.

For example, social technology at the turn of the century was particularly anti-
thetical to the economic advancement of women and minorities. Often codified in
laws and regulations, it spawned a system of occupational segregation with famale-
dominated and minority-dominated jobs at the bottom of the oceupational hierarchy
and structured in ways that limited advancement. Compensation similarly reflected
the extant social system. Asstated inone employer’s 1939 Industrial Relations Manual:

The occupations or jobs filled by women are point rated on the same
basis ... as are the jobs commonly filled by men.... The gradient of the
women’s wage curve, however is not the same for women as for men
because of the more transient character of the service of the former,
the relative shortness of their activity in industry, the differences in

_ environment required, ...and the general sociological factors not requir-
ing discussion herein (emphasis added). [Westinghouse Industrial Re-
lations Manual: Wage Administration, November 1, 1938 and Febru-
ary 1, 1939, cited in Heen, 1984]

While times have changed, this historical ranking of men above women and whites
above people of color can still be found in various degrees in the organization of our
society and, consequently, in the organization of some firms. The key question is how

pervasive it is.

o
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Ct?r'tainly, women and racial minorities are not always and everywhere relegated
to positions which allow for little or no promotion or salary growth, Changes ii th
laws, regulations, and enforcement power of government can chan;ge the rules Sj
can changes in the nature of the labor force and in production technology. In a;ddi
tion, key decision makers, in striving to achieve their own goals may find tl;e histori:
cal modus operandt obsolete and counterproductive. Alternatively, workers them-
selves may work toward change through collective bargaining or inforx;aal work grou
Once again the key question is how much the rules have changed. Is there air esi
dence to suggest that key decision-makers still structure their firm’s internal 3lrabc)r
markets in such a way that systemically restricts the salary growth of individuals
employed in occupations with high concentrations of females and/or minorities?

To answer the latter question and test for the existence of a traditional s'oc' 1
technology, we examine three hypotheses. All else equal, s

Hglfpot..’wsis I: salary growth for white males exceeds that for white females
minerity females, and minority males; ,

ffygothesis 2: thc? return to a promotion, as measured in terms of salary growth
is higher for white males than for the other three gender/race groups; and ,

Hypothesis 3: high concentrations of white females, minority females, and/or

n?inority males in an employee’s occupation are negatively related to indi-
vidual rates of salary growth.

If the social technology continues to be manipulated by historical sterectypes, we
WPuld expect some or all of these hypotheses to be validated. The extent of valida;;ion
will depend upon the degree to which such a “traditional” social technology domi-
flatfes any countervailing forces imposed by the firm’s goals and constraints. Of course
1f: l'flstoncal rankings no longer significantly influence social fechnology o.r if the 1:1'ai
ditional social technology is otherwise no longer binding, each of our hypoéheses should
be refuted by the empirical evidence,

A DESCRIPTION OF THE FINANCIAL SERVICES FIRM

To test our hypotheses, we collected data on individuals employed in two branch-
¢s of a financial services firm from 1988 through 1990. Using year-end data, we first
merged employee records from 1988 and 1989, matching the records by e’mplo ee
number.? The matched file was then abridged to include only those full-time empg) -
ees }:vhose records appeared in both years. Using the data in the matched files hgo
additional variables were constructed and added to each record: salary gr;wth
(PCTSAL), the percentage change in salary from 1988 to 1989, and promotion
(DPROMO), a dummy variable equal to one if the individual's gra:de level in 1989
exceeded that in 1988 and zero otherwise.* The same process was followed for the
years 1989 and 1990. The two matched files were then pooled and a binary variable
added to indicate from which matched file the observation originated. Finally, the
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TABLE 1
Employment, Promotion, Salary, and Salary Growth
Median Average Salary Growth
Number Grade Percent Median Not
Employed Level Promoted Salary Promoted Promoted
Branch A
Al 664 28 37.7% $18,113 17.8% 7.9%
White Females 419 28 36.4 $18,330 17.9 8.2
Minority Females 107 27 4586 $15,805 15.9 8.1
White Males 100 30 37.7 $22,666 18.7 6.8
Minority Males 38 25 32.8 $15,975 16.6 6.5
Branch B
All 374 27 29.5% $15,418 18.7% 7.4%
White Females 319 27 30.2 $15474 18.0 7.6
Minority Females 23 25 37.1 $11,271 28.6 7.2
White Males 30 28 15.8 $18,227 15.8 6.3
Minority Males 2 25 50.0 $14,468 28.7 6.4

N

Number employed refers to the number employed at the end of 1990. Other figures are generated from
the combination of the two matched files. \r

S 075 !

pocled data were divided into two branch offices (which we will refer to as Branch A

and Branch B} to permit separate analyses.?
Branch A is located in a major metropolitan area and employed over 650 workers

/ sn 1990. Branch B, located several hundred miles away in an area dominated by

agricultural interests, employed approximately 375 workers in 1990. While both
pranches are similar in function and composition (both employ large proportions of
women, 79 percent and 91 percent respectively), they differ in two critical respects.
First, Branch A, as the organization’s home office, houses a majority of the
organization’s top management, most of whom are male. Second, Branch A is loeated
in a racially diverse metropolitan area, whereas Branch B is located in an area with
few minorities. These differences can account in part for the larger proportion of
males and minorities employed and the higher median salaries and grade levels in
Branch A, shown in Table 1.

Table 1 also highlights salary growth differences between the two branches. For
promoted employees, salary increases are higher on average in Branch B while salary
growth for those who are not promoted is higher in Branch A. Gender and race differ-
ences also exist between the two branches. Among promoted employees in Branch A,
annual salary growth was highest for white males at 19.7 percent, followed next by
white females at 17.9 percent, with minority males and females at 16.6 percent and
15.9 percent respectively. In Branch B, on the other hand, the greatest gains in
salary growth upon promotion were for minority males and females. White males in
this latter branch received the lowest salary increases of the four gender-race groups
in each of the promoted and not-promoted classifications. Even so, median salaries
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and median grade levels were higher for white males th
: an for the other thr
race groups in both branches of this firm. e gender!

THE MODEL

Using the data i - i i
ngtZtng e data in the pooled-matched files, we posit the following model of salary

(1) PCTSAL,=XB + T-DPROMO, + ¢,

X, is a row vector of explanatory variables, grouped into three categories. A first set
measures the individual’s human capital accumulation and use with variables mea-
suring tenure, age, and performance rating. Employees of the firm are evaluated by
the.lr supervisor at least once a year and given a performance rating which can theo-
retically range from a low of 1 to a high of 5. In our data set no employee received a 1
and only five employees received a rating of 2. Consequently, we model job perfor-
mance using two dummy variables, D-RATING(4) and D-RATING(5} and congider 3
performance rating of 3 as our omitted category. These two dummy variables should
be positively reiated to salary growth. '

A second set of variables describes the individual’'s gender-race profile, allowing
us to test Hypothesis 1. For Branch A we include three dummy variables (D-’WHFEM
D-MINFEM, and D-MINMALE) which will have a negative effect on salary growth i;“
overt gender and race bias exists. Given the demographic composition in Branch B
we alter the model specification by replacing the three dummy variables with one }I)j
WHMALE, which equals 1 for white males and 0 otherwise, ,

A third set of variables describes the occupation in which the individual works
and allows for a direct test of Hypothesis 3. For Branch A, we include measures of the
Proportion of white females (P-WHFEM), minority females (P-MINFEM), and minor-
ity males (P-MINMALE) in the individual’s occupation.® Again because (,)f the demo-
gaphic makeup of Branch B, we replaced P-WHFEM, P-MINFEM, and P-MINMALE
with P-WHMALE, the proportion of white males, to capture the ciesired effect. Two
other variables in this set are OCCSIZE, which controls for the total number (.)f em-
ployees in the occupation, and D-EXEMPT, which identifies the 'éxemptfnonexempt
status of the occupation.” Exempt occupations are higher paying and of higher sta-
tus,. a:nd also require more independent thought and responsibility. Given that these
positions are generally less structured with respect to job duties, the evaluation and
‘reward of employees in these positions is likely to be more subjective. Consequentl
if the firm’s key decision makers are influenced by historical stereotypes, we Wougi’
expfact to see a greater degree of bias in salary growth decisions in these lipper-level
positions. Thus, we include an addendum to Hypothesis 3 which states:

Thfz negative relationship (between salary growth and the concentrations of
white females, minority females, and minority males in an secupation) is more
pronounced among employees in exempt positions.
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TABLE 2A

To these explanatory variables we add the dummy variable DPROMO, which
Marginal Effects onr the Probability of Promotien: Branch A

allows us to test Hypothesis 2. A complication arises, however, from the fact that the
unmeasured characteristics and activities affecting salary growth (e.g., ambition,

networking, and similarity-attraction factors)® are likely to be the very same unmea- Minority
sured characteristics and activities that affect promotion. Consequently, individuals Al F‘e‘:';e I\“Elite Females Non-
will be sorted in a non-random manner into the promoted group and non-promoted ) @) s (3;5 and ]fales Exempt Exempt
groups. Thus, our coefficient on promotion will be overestimated unless we can take @ ® (6)
this non-random sorting into account.? Individual Human Capital Characteristics
We correct for the presence of this bias with a two-step procedure similar to that TENURE '3'3“29 -0.0084 0.0149 0.0109 0.0025 -0.0024
developed by Heckman [1979). In the first step, we estimate a probit mode! of promo- TENURE? fojaég? (gjgéjéi Eg'gggé) Eg'gg{l}g) {0.0105) (0.0126)
tion and use the maximum likelihood results to construct the inverse Mill's ratio for (0.0004)  (0.0008) ©0.0013) 0.0008) (g:gggzg)z Eg'ggg;)
individuals within the promoted and non-promoted groups. In the second step, we AGE 0.0033 0.0030 -0.0180 0.0198 -0.0127 0.0043
add the inverse Mill’s ratio LAMBDA) to our salary growth model.!® The OLS model AGE? Eg‘g;gsl’} (8'333?) (0.0321) (0.0241) (0.0141) (0.0119)
we ultimately estimate is: 0.0001) E0:0002) (g-gggi) Eg.ggg:; 0.0001 -0.0002
DRATING() 0.1074°  0.08950 : : ; (0.0002) (0.0002)
0.0076 0.3424 0.0097 0.12822
2 PCTSAL =XB + T-DPROMO, + p-LAMBDA, + €, 0.0351) (0.0439) (0.0946) (0.1014) (0.04586) (0.0388)
D-RATING(5)  0.1763%  0.1735P 0.1506 0.3518 0.1021¢ 0.1275
where (0.0661)  (0.0780) (0.1596) (0.3212) (0.0618) (0.0921)
~ A ~ Competition for Promoti
() LAMBDA; = DPROMO(ZiYe@Zy] — (1- DPROMO) 6 (ZyylL _ ozl gf)mmf'}gu) _g_ég;a 0.0746% 0.0233 -0.1025b -0.0611F  -0.05902
N W R I
In Equation (3), ¢ is the standard normal probability density function, and @ is the ©0.0114) ( 0'0143) 0.0195 -0.0310 0.0161 0.03792
standard normal cumulative distribution function estimated from the probit model of ' (0.0285) (0.0305) (0.0137) (0.0130)
promotion. The coefficient on LAMBDA, p, is equivalent to the covariance of the error Structural Variables .
terms in the salary growth and promotion models. P-WHFEM -02788>  .0.8313% 0.1642 0.4522¢ -0.2322d .0.2035P
o " (0.1224)  (0.2341) {0.2390) (0.2625) (0.1454) {0.1511)
RESULTS _ (g;ggi) Egg;gga 0.1560 -6.3240 -0.4639¢ -0.087C
. -2960) {0.5228) {0.3781) {0.2497) (0.2179)
The results of the first step in the two-step procedure to correct for selectivity bias P-MINMALE =~ -0.3319°  -0.65924 -0.0695 -0.5634¢ 0.0670 -0.4418b
(maximum likelihood estimation of a probit model of promotion) are presented in (0.1892)  (0.4376) (0.5500) (0.2930) (0.2217) (0.2196)
Tables 2A and 2B.! These tables report the marginal effects and associated standard D-EXEMPT  -0.28672  -0.40262 .0.2427b .0.3478°
errors for the covariates for various samples of Branch A and Branch B employees.' {0.0529)  {0.0740) (0.1398) (0.1804)
For each probit mode! we calculate the proportion of correctly predicted promo- OCCSIZE 00024 N
tion outcomes. The proportion correct ranges from 0.66 for white males in Branch A 50:0010) Eg'ggiz) 'g-ogu 0.0000 -0.0010 -0.00250
to 0.88 for exempt employees in Branch B. Based on the results of likelihood ratio o (0.0037)  (0.0022) (0.0019) (©.0011}
tests, each model is significant at the 5 percent level. Individual Gender/Race Characteristics
In general, the results of the probit model meet our expectations. For example, D-WHFEM -0.0364 -0.0462 0.0054
the dummy variables for performance rating, D-RATING(4) and D-RATING(5) are D-MINFEM Eg:gzgg) (0.0406) (0.0754)
positive and significant in the majority of cases. The variables serving as proxies for (0.0699) {g::ﬁzg) (g-égzz) Eg.ggem
the degres of competition for promotion are negative and significant as is the dummy D-MINMALE ~ -0.1712¢ -0.2239 -0:1222)
variable for exempt/nonexempt status. (0.0987) (0.1779) (0.1100)
Se\feral results stand out concemiflg 1fhf3 existence of 2 tr'aditional social technol- Matched-file Dummy Variable
ogy. First, the gender and race of an individual do not significantly affect the prob- D-YEAR 00630 -0.0205 012854 0.1856b 00811 00425
(0.0327)  (0.0419) (0.0849) (0.0719) (0.0292) (0.0376)

ability of promotion in either branch. The one exception is minority males in the
Branch A full sample. On the other hand, the gender and racial makeup of the occu-
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TABLE 2A (Cont.)
Marginal Effects on the Probability of Promotion: Branch A
Minority
White White Females Non-

All Females Males and Males Exempt Exempt

(1) @ 6] €Y (5) (6}
n 1001 674 131 196 221 780
In(L) -587.64 -379.01 -78.33 -110.22 -103.64 -474.05
c-ratio 152.81 123.21 21.57 45.35 31.60 113.41
PC 0.71 0.73 0.66 0.69 0.77 0.69 -

Marginal effects are caleulated for a reference individual with the mean characteristics of each sample.

Standard errors of marginal effects are in parentheses.

a. Significant at the 1 percent level {(two-tail test). b. Significant af the 5 percent level (two-tail test).
¢. Significant at the 10 percent level (two-tail test). d. Significant at the 10 percent level (one-tail test).
In(L}: the natural log of the value of the maximum likelihood function.

c-ratio: the likelihood ratio statistic computed as -2-In(LO/L1}, where L0 is the value of the likelihood
. function if all ecefficients except the intercept term equal zere, apd L1 is the value of the likelihood function
for the full model [Aldrich and Nelson, 1984]. All c-ratios are significant at the 5 percent level.

PC: the proportion of correct predictions. Ifthe estimated probability was greater than or equal to 0.5, we
predicted that the ;jndividual would be promoted. Ifthe probability was less than 0.5, we predieted that the
individual would not be promoted.

pation does affect the probability of promotion in both branches, but in opposite ways.
More specifically, an increase in the proportion of white females in a Branch A occu-
pation negatively affects the likelihood of promotion for all subgroups but white males.
Yet in Branch B an increase in the proportion of white males in an occupation nega-
tively affects promotion (for all but exempt employees). Second, with one exception,
the variables affecting the likelihood of promotion for white females and minorities in
Branch A do not affect promotion for white males, suggesting that this latter sub-
group of employees is subject to a different system of rules.

In Tables 3A and 3B we report results obtained from OLS models of salary growth
which include LAMBDA as aregressor. The individual human capital characteristics
generally perform as expected. Tenure decreases salary growth for white females in
Branch A and for all samples in Branch B. In nearly all samples salary growth de-
creases with age. The dummy variables for rating categories 4 and  are consistently
of the expected sign, and statistically significant in more than haif of the cases.

Tn both branches of this firm the coefficients for the individual's gender and race
are all insignificant, thus refuting Hypothesis 1, which posits larger salary growth for
white males. This result holds even when workers are sep arated by exempt/nonexempt
status. .

The second hypothesis, which posits a greater return to promotion for white males,
is tested through examination of the coefficient on DPROMO. In the models esti-
mated without the selectivity correction factor, promotion does have a positive and
significant effect on salary growth in all samples. In addition, the return to a pro-
motion is higher for white males.*® Inclusion of the selectivity correction factor, how-
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TABLE 2B
Marginal Effects on the Probability of Promotion: Branch B
White Non-
All Females Exempt Exempt
(1) @) &) (4
Individual Human Capital Characteristics
TENURE -0.0119 -0.0086 ¢.0001 -0.0060
(0.0162} (0.0178) (0.0031) (0.0206}
TENURE2 -0.0001 -0.0003 0.000009 -0.0005
(0.0010) (0.0010} (0.0001) (0.0013)
AGE 0.0116 0.0038 0.0058 0.0124
(0.0165) {0.0169) (0.0117) (0.0187)
AGE? -0.0003 -0.0002 -0.0001 -(.0003
(0.0002) (0.0002) {0.0002) (0.0003)
D-RATING(4) 0.0387 0.0662 -0.0115 0.0589
(0.0399) (0.0445) (0.0174) (0.0486)
D-RATING(5) 0.2445% 0.25422 0.0115 0.21042
{0.0639) (0.0879) {0.0262) (0.0804)
Competition for Promotion
COMPETE(1) -0.02922 0.0320b -0.0060 -0.0128
(0.0111) (0.0125) (0.0074) {0.0151)
COMPETE(2) -0.03528 -0.0320b 20.0016 -0.06252
(0.0124) {0.0134} (0.0028} (0.0181)
Structural Variables
P-WHMALE -0.72022 -0.8403F -0.0406 -0.72832
(0.2145) (0.3221) (0.0727) (0.2612)
D-EXEMPT 0.0342 0.0752
(0.0642) (0.0726)
OCCSIZE -0.0006 -0.6006 -0.0004 -0.0005
{0.0007} (0.0008) {0.00086) (0.0009)

Individual Gender/iRace Characteristics

D-WHMALE -0.0044 0.0114 0.01564
(0.0813) (0.0169) (0.1052)
Matched. file Dummy Variable j
D-YEAR -0.0430 0.0377 -6.0123 -0.0288
(0.0342) {0.0374) (0.0179) (0.0418)
n 631 548 100 531
]JI(L)‘ -332.21 -279.27 -26.14 -294 .60
c-ratio : 90.08 71.10 42.00 64.06
PC 0.73 0.73 0.88 0.72

For notes see Table 2A.
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OLS Model of Sal G WthTﬁlI;g 31A tivity C tion: B hA TABLE 3B
odel of Salary Gro ith Selectivity Correction: Branc OLS Model of Salary Growth With Selectivity Correction: Branch B
Minority .
White White Females Non- All FWh:;e Non-
All Females Males and Males  Exempt Exempt a emales  Exempt Exempt
(1) @) ) @ ® ©® ) @ ® @
Individual Human Capital Characteristics Individual Human Capital Characteristics
TENURE -0.0394 0.1205¢ 0.0485 0.0567 0.0904 -0.0342 TENURE -0.60642 -0.6210% -0.2164¢ 068022
(0.0552)  (0.0628) (0.2148) (0.1365) (0.0822) (0.0684) (0.1024) (0.1143) (0.1147) (0.1171)
AGE - -0.20442 -0.17922 -0.34292 -0.19492 -0.16642 -0.21752 AGE -0.0764 -0.0908" -0.0125 -0.05324
(0.0270)  (0.0302) (0.1120) {0.0575) (0.0445) (0.0304) DRA (0.0385) (0.0391) (0.0545) (0.0395)
D-RATING(4)  1.6218° 1.3416° 2.99004 3.2039"% 2.4109b 1.6180P RATING(4) 0.4547 1.27080 0.2945 0.8085
(0.8115)  (0.6907) {2.0239) (1.5515) (0.9745) {0.7350) (0.6036) (0.5880) (1.4452) (0.6752)
D-RATING(5)  0.8308 0.4761 273880 -0.2502 1.5146¢ 0.5038 D-RATING(5) 1.8437 2.4388° £.3794b 1.4465
(0.8380)  (1.0210) (2.0222) (2.3812) (1.1364) (1.2102) (1.4423) (1.4239) (1.9665) (1.8256)
Structural Variables Structural Variables
P-WHFEM -2.8419 -9.2210P 2.1436 -10.5345¢ -4.10881 -3.1018 P.-WHMALE -7.9779b -8.05924 -5.4895P -7.8729°
(2.2663)  (4.2125) (3.6566) (5.6315) {2.6450) (3.2579) (3.6264) (5.0664) (2.7780) (4.2396)
P-MINFEM 2.1114 .1.3302 5.9016 -12.1696° 2.7159 2.9174 D-EXEMPT -2.92012 -2.30174
(3.2615)  (4.9139) {9.4339) (6.7266) (3.8290) (4.5491) (0.7844) (0.9253)
P-MINMALE  -1.7866 3.8742 -6.3855 -11.0621° 15197 -2.2253 OCCRIZE -0.0317° -0.0258P -0.0773P 0.0340%
(3.3213)  (7.2708) (7.7932) (5.8550) (3.8059) (4.3644) (0.01285) (0.0128) (0.0387) {0.0131)
DEXEMPT  -0.4967 -1.3820 -0.7069 -3.1392°
(0.7624) (1.1042) (1.9892) (1.8393) Individual Gender/Race Characteristics
OCCSIZE -0.0136 -0.02634 0.0990 -0.0121 0.11752 -0.02694 D-WHMALE -1.4279 .1.1549 -0.2930
(0.0167)  (0.0192) (0.1044) (0.0261) (0.0432) (0.0186) (1.2807) . (0.9944) (1.6497)
Individual Gender/Race Characteristics Treatment Effect and Selectivity Correction
D-WHFEM 0.6896 0.6977 1.0987 DPROMO 1.3640 -1.0868 1.3041 3.0400
(1.9579) (1.1065) (2.0894) (2.3789) (2.4714) (2.1621) '
D-MINFEM  -0.7788 0.8866 0.4074 0.2065 LAMBDA 5.48488 6.5915% 3.05800 (2'69122:
. . 4.4764
(1.4484) (1.5690) (2.2010) (2.5448) (1.6463) (1.7663
D-MINMALE  -0.1667 0.4308 -0.5680 ' -7663) {1.4295) (1.8510)
(1.9679) (2.5098) (2.1054) Matched-file Dummny Variable
Treatment Effect and Selectivity Correction D-YEAR 7.67702 7.76522 -2.4459" 9.44102
DPROMO 3.58964 3.49954 -1.5684 15191 10.3927¢ 0.1239 (0.6135) {0.6347) (0.9838) {0.6692)
(2.2264)  (2.5936) (1.5771) (3.0115) (2.4365) (2.9853) Constant 17.23002 17.98582 12.40292 1497997
LAMBDA 3.5081" 3.2043¢ 8.4405¢ 6.18362 -1.1546 5.63792 (2.9136) (3.0427) (3.6691) (3.1033)
(1.4442)  (1.6964) (4.8868) (1.9324) (1.6213) (1.8779)
I 631 548 100 531
Matched-file Dummy Variable R? 0.4332 0.4318 0.4454  0.4606
D-YEAR 0.6249 0.95144 -19115 0.1518 0.9883 0.7085 Adjusted R> 0.4231 0.4212 0.3831 0.4502
{0.5645) (0.6414) (2.1055) {1.1406) (0.9287) {0.6584) F-Statistic 43.00 40.81 7,15 44.40
Constant 19154298  24.9582° 29.60558 24.42882 11.5682° 21.7692% : i
(3.0738)  (5.4453) (7.1847)  (7.2761)  (3.2568)  (3.8866) :izr‘ie;zﬂge;:rzﬁe':ﬁ_iﬂﬁgﬁgﬂjﬁ;ﬁiﬁiﬁz a ﬁxeﬁige change. White's [1980] standard
n 1001 674 131 196 221 780 level {two-tail test). c. Significant at the 10 perf:ent Ievel‘zwo-t:j-I te:gs"‘)i bS-_Slg_’Iglﬁcant at the 5 percent
R? 02864  0.3059 0.3624 0.3265 0.3722 0.2799 Tevel (one-tail test). - d. Significant at the 10 percent
Adjusted R2 0.2755 0.2933 0.2976 0.2784 0.3295 0.2667
F-Statistic 26.36 24,28 5.59 .79 8.72 21.24

The dependent variable, salary growth, is calculated as a percentage change. White’s {1980] standard
errors are in parentheses. a. Significant at the 1 percent level (two-tail test). b. Significant at the 5
percent level (two-tail test). c. Significant at the 10 percent level (two-tail test). d. Significant at the 10

percent level (one-tail test).
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ever, reduces both the size and significance of these coefficients and dramatica'lly
changes our results."In 7 of the 10 models displayed in Tables 3A and 3B, promotion
has no significant effect on salary growth. Only among the ﬁ1'E1., white fe'ma‘le, and
exempt samples in Branch A is the promotion coefficient positive and significant.
Thus, our second hypothesis is also refuted by the evidence.

Hypothesis 3, which posits a negative relationship between salffuy growtl'_l and
the concentration of white females, minority females, and/or minority males in an
occupation, is partially supported by the Branch A results. In samp}es -uf white fe-
males and minorities, increases in the proportion of white females s1gmﬁcan?:1y re-
duce salary growth. In the minority subgroup we also find that high concentrations -of
minority females and minority males significantly decrease the pe?'centag.e cl"iange in
salary. White males provide the exception: their salary growth is n_ot s?gmﬁcant.iy
affected by the concentration of white females, minority females, or minority malesin
their occupation. ‘ '

Also as expected we find that the proportion of white fer.nales negatively zz\ffects
salary growth for those in exempt positions but not for those in noyexgmpt pos1t‘10ns.
While the proportion of minority females and the proportion of minority males in an
occupation does not affect salary growth in either group, we must note that only 5
percent of exempt employees in Branch A are minority females and only 3.2 percent
are minority males. ‘ '

Although the results from Branch A generally confirm our hypothesis regardmg
salary growth and occupational structure, the results from Brancl‘l B refut?, it. The
first two columns of Table 3B report that an increase in the proportion of -W'hlte males

! leads to a decrease in salary growth, not the increase expected. And \.nrhﬂe 'the effect
on salary growth is greater in the exempt positions, the negative effect is again related
to the proportion of white males in the occupation.

DISCUSSION

This study was driven by one principal question: do key decision m?kers within a
firm structure internal labor markets in a way that systemically rest?lcts the salary
growth of individuals employed in occupations with high concentrations of females
and/or minorities? Based on our results from one branch of this firm (Branch B) th.e
answer is definitely no. Contrary to expectations, salary growth'in that branch is
negatively affected by the proportion of white males in an occupatmr.i. Based on our
results from another branch (Branch A), however, the answerisa qualified yes. T_here,
salary growth for white females is negatively affected by_ their eoncentration in an
occupation while salary growth for minorities is negatively affecited by both ‘the
proportion of white females and minorities. IHere, we pr?v1de a plausible
interpretgtion of the results from Branch A in terms of the social teehnolo.gy and
explore some possible reasons why the results from the two branches differ so

radically.
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Evidence of a Traditional Social Technology

Earlier in this paper we argued that a negative correlation between salary growth
and the concentration of females and/or minorities in an occupation suggests the
existence of a “traditional” social technology. According to our definition, a traditional
social technology ranks men above women and whites above people of color. To the
extent that such a social technology influences a firm’s decision-makers we may
observe behavior ranging from overt bias against women and minorities to more
subtle forms of bias such as gender-based differences in the determination of
acceptable conduct. We may also observe the construction of gender and race-baged
occupations that do not threaten the “natural order.” And we may cbserve different
systems of rules applied to these occupations and to individuals within them.

The results from Branch A disavow any suggestions of overt bias against women
and minorities in the salary growth process. However, there is evidence of gender
and race-based occupations with different systems of rules. Furthermore, the rules
appear to be applied unevenly across individuals, Consider that neither salary growth
nor promotion of white males in this branch are negatively affected by the concentra-
tion of white females or minorities in their occupations. Yet, these same occupational
descriptors adversely affect the promotion and salary growth of individual white fe-
males and minorities.

A more detailed and technical analysis of the impact of promotion on salary growth
provides further evidence of a traditional social technology. As mentioned in the
previous section, our OLS models estimated without the selectivity correction factor
show that promotions significantly increase salary growth. The promotion effect ranges
from 7.6 percentage points for minorities to 11.5 percentage points for white males.
At first glance it appears as though white males in Branch A experience a greater
return to promotions than any other gender/race group.

However, after correcting for selectivity bias the return to promotion is reduced,
confirming that the return is overstated in the models without LAMBDA. As expect-
ed the same unobserved characteristics and activities that positively affect the prob-
ability of promotion also positively influence salary growth. The size of the drop in
the promotion coefficient and the corresponding size of the coefficient on LAMBDA
are both linked to the size of the covariance between the unobservables in the promo-
tion model and the unobservables in the salary growth model. For white males, where
the promotion coefficient drops the most, unobservables such as ambition, network-
ing, and similarity-attraction factors are more closely tied to both prometion and sal-
ary growth decisions than for other groups.

For white females these same factors are positively related to both decisions, but
they are not as closely linked. For example, ambition may be viewed as a very desir-
able characteristic for a female employee applying for a promotion, but not as desir-
able when considered for a salary increase in her current position. The differences in

how these factors are rewarded by key decision-makers suggests a different system of
rules for white females and white males,
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The comparison of white males with minorities in Branch A is obfuscated by
“nstitutional noise.” Interviews with a personnel administrator revealed that some
of the clerical positions, staffed largely by minority foemales, had been subject to a
formal reevaluation just prior to the period under study. As a result of this reevah.la-
tion these jobs were assigned a higher grade level to reflect the more adva}ncedf Skll]:S
and knowledge required. Consequently, those employed in these jobs (pr-lmanly mi-
nority females) received a promotion and a salary increase during the period stud.1ed.
This “unobserved” phenomenon, linked to both promotion and salary growth, might
very well be the prime explanation for the large drop in the DPROMO coefficient and
the high magnitude of the LAMBDA coefficient.

Clearly, this latter action by key decision-makers in Branch A represents an af,-
tempt to correct internal inequities. One might argue that even stax}dard economic
theory predicts an increase in real wages resulting from an increase in the mal"gma-d
product of labor, which is certainly what we see here. However, the length of time it
took for the increased marginal productivity to translate into higher real wages can
be explained only by considering the constraints facing decision-makers. 'Po?,sibiy 1ihe
timing of the reevaluation and consequent increase in status and pay coincided with
a partial breakdown in the traditional social technology.

The Breakdown of Traditional Technology and Rural-City Differences

What can account for the differences between the branches?® One possible expla-
nation might lie in the existence of an optimal “rural-city” salary differentia:i that h.as
yet to be achieved.’® Suppose the firm has an optimal “rural-cif:y” isalaz:y differential
for each grade level, d , where g is grade level. This differential 1mplle§ that rural
(Branch B) salaries will equal some percentage (e.g., 90 percent) of the city (Branch

A) salaries:
s(B) g/s(A)g = dg < 1.

Suppose also that the actual ratio is less than the optimal in those grades contain-
ing a disproportionate share of cccupations with high concentrations of white females

and minorities, f;
S(B)gfjs(A)gf< dg.

And, finally, suppose that the actual ratio is larger than the optimal for gl:ade
levels containing a disproportionate share of occupations with higher concentrations

of white males, m:
S(B)gmn"s(A)gm > dg.

If these suppositions are true, then it is feasible that the firm would limit 'salary
growth in those Branch A grades containing occupations with high prop(?rt1ons_ of
females and minorities and in those Branch B grades containing occupations with

high proportions of males.
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We tested this hypothesis using 1990 data, calculating the average salary by grade
level for Branch A (city) and Branch B (rural). We found that the ratio of Branch B to
Branch A salaries was quite small for the nonexempt grades with the Branch A em-
ployees experiencing a Wmtage. If this ratio is smaller than
what the firm deems optimal, the firm will attempt to reign in Branch A salaries by
limiting salary increases. Given that those occupations with high concentrations of
white females and minorities are generally found in the nonexempt grades, it follows
that the proportion of white females and minorities in an occupation will be nega-
tively correlated with salary growth for Branch A employees but not for Branch B,
consistent with our results.

Furthermore, the 1990 data also show very little difference in average salaries in
the exempt grades. Indeed, in some grades the average Branch B salary exceeds the
average Branch A salary. If this ratio of Branch B to Branch A salaries is larger than
what the firm deems optimal, the firm will attempt to limit the salary increasesin the
Branch B exempt grades. Given that those occupations with higher concentrations of
white males are generally found in the exempt grades, it follows that the proportion
of white males in an occupation will be negatively correlated with salary growth for
Branch B employees but not for Branch A, again consistent with our results.

One weakness of this explanation is that it does not correspond to the changes
that have occurred over time. If an optimal differential exists and if the firm’s salary
growth decisions were based upon the achievement of such an optimal differential,
we would expect to see the salary advantage of Branch A employees in the nonexempt
grades getting smaller over time while the salary advantage of Branch A employees
in the exempt grades gets larger. When we compare 1988 data with 1990 data no such
pattern emerges. Between 1988 and 1990 the salary advantage of Branch A employ-
ees increased in six of the ten nonexempt grades and decreased in four of the six
exempt grades, contrary to expectations.

Possibly it is not a “rural-city” salary differential but rather another kind of “ru-
ral-city” differential that is at the root of this enigma. As mentioned in the second
section, the structure of a firm’s internal labor markets reflects the decision-makers’

oals and the constraints they face: the physical technology, the social technology,
the nature of the labor force, and the laws, regulations, and enforcement power of
government. In all likelihood, the goals and the constraints imposed by the physical

echnology and government are very similar across the two branches. What is likely
to differ, however, is the social technology, the nature of the labor force, or both.

Suppose that key decision-makers in both branches were at one time severely
constrained by a traditional social technology, which would account for the higher
median grade level and earnings of white males in both branches. Suppose also that
the traditional social technology is breaking down, but at different rates in each of the
branches.

As a traditional social technology begins to break down, we would first expect to
see the elimination of overt bias in hiring, promotion, salary determination, ete., since
overt bias is easier to detect and easier to eliminate. With the exception of minority
males in Branch A, results from both branches indicate an absence of overt bias in
promotion and salary growth. We could interpret this as a breakdown in the tradi-
tional social technology.
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Institutional bias takes much longer to eliminate and is harder to detect since
there is no “smoking gun.” In addition, occupational structures and job ladders take
longer to restructure due to the resources involved in such an undertaking. Nonethe-
less, as traditional social technologies give way to more modern forms of social orga-
nization we would expect criteria for judging internal equity to change. As occurred
with some of the minority female occupations in Branch A, we would expect an up-
grading of female-dominated and minority-dominated occupations in terms of status
and pay.

If the rate of change in the social technology is larger in Branch B or if the
transformation began earlier, we would expect to observe systems of rules which dif-
for markedly from those in Branch A. It may be that this is exactly what the patterns
of salary growth are telling us. Possibly, the traditional social technology in Branch B
has been replaced, and new rules have been imposed on the evaluation of internal
equity. If this is the case, previous gender and race-based inequities that were once
judged legitimate might now be considered unacceptable. Consequently what we
might be seeing currently is the attempt to partially rectify the inequities through the
restriction of salary increases for those in occupations with larger proportions of white
males.

Without a detailed ethnographic study of the two areas, we can only speculate
about the differences in the social technologies embodied in the internal labor mar-
kets of the two branches. Our conclusion then is a modest one. While we readily
admit that our interpretation of the results needs cloger scrutiny, we are nonetheless
convinced that economists need to reach beyond the limits of traditional theory in
order to fully understand the operation of internal labor markets.

NOTES

The authors would like to thank Steve Pressman and Tom Michl for their helpful cor-
ments and suggestions on previous drafts of this paper.

1. The impact of gender and race on promotions is investigated by the authors in “Gender, Race and
Promotions within a Private Sector Firm,” Industrial Relations, forthcoming.

2. Our focus in this paper is on gender and race, thus explaining our emphasis on demographically
distinet groups. We recognize, of course, that social distinctions are based not only on gender and
race, but alseo on class, religion, age, and ethnicity.

3. Acecording to the records, there was very little turnover in
period under study.

4. According to the company’s employees’ mpanual, a promotion is defined by “(a) movement from one
job to another job with greater responsibility as reflected by a higher job grade. A move between
jobs of the same grade is a lateral move — not a promotion.” Employees who worked solely on
commission are excluded from our analysis as are employees in the two highest grade levels (36
and 37). Pertinent information on these latter individuals (vice-presidents and executive vice-

the two branches of this firm during the

presidents) is missing.

5. This technique is similar to that followed by Hartmann {1987].

6. The original data set contained over 400 different job titles. With the aid ofa personnel officer at
the home office, we were able to consolidate these job titles info 44 “occupations,” based loosely
upon the definitions contained in the Dictionary of Occupational Titles. The largest occupation
employs 72 individuals while the smallest employs 1.

1. Within this firtn, nonexempt employees are in grade levels 20 through 29, Exempt employees are

in grade levels 30 through 37.
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8. For a discussion of the impact of similarity- i .
and Juntunen [1990], Byrne [1971], and tTysta:raa.f; g]ﬁi(itlgrrlslggé]a‘.]aor markef outootmes see Bochr
9. E}‘ie uc:;nﬁicient zxi}ijrom:zio:t will be unbiased if (1) the covariates in X are perfectly correlated with
_ easured characteristics and activities; (2) promeotion is purely random; or (3) th i
in X are perfectly correlated with the factors that defermine promoti i y COVfﬂ‘lateS
w0 Goldberger, 1980.]. Each of .the three conditions for unbiasednessl;.s higl:;;?m[];;ﬁg;. et wnd
. ';[‘o model promotllon so that its outeorne is orthagonal te the salary growth outcome we include tw
mstrumen.tal variables, COMPETE(1) and COMPETE(2), which measure the possible coxcnue:' ti :
for prm.notmns one and two grade levels above one’s current position. Each is a ratio of the zpa : kl:m
of possible openings at that higher grade level to the number of individuals one and tw . 31‘
lev?ls below, (In Branch A, 54.6 percent of promotions involved a promotion of one doezcgllual Pi
while 0.3 percent involved a promotion of two grade levels. The comparable figures fofr];ra el:reB
are 59.0 percent and 26.1 percent.) We expect that an individual’s probability of promotion \:1(121 b
negativel.y affected by the intensity of the competition, yet that salary growth will be unaffected be
these vanab.les. See Greene [1993], Barnow, Cain and Goldberger [1980], and Heckman [1979] f .
a more detailed discussion of selectivity bias and “treatment effects.” ’ *
11.  We were not able to estimate separate models for minority ferales and minority males in Branch
A because the number of minority males (56) was too small to generate maximum likelih éalslt'
i;r.ua.tes. ;ha}.:l were unbiased, e‘ﬁ‘icient, and normally distributed. Similarly, in Branch B tflz n?m:lm-
e::is;n {; t:wse‘;earfzie; ég;.i;‘mmonty females {28), and minority males (4), were also too small to
12, M:':u'ginai effects for quantitative variable, X, were calculated as dP(¥ = 1ydX; = q}(zaﬁ hy
zisa j.recbor of explanatory variables evaluated at their means, and o is thekvector of :st'w : rz
coefficients. Marginal effects for qualitative variables, X, were calculated as dP(Y=1)/dX, =P(ll’t:lil | §I,
Xj = 1‘) -P(Y=1{XX;=0). Inthe case of tenure and age, which are squared in our monels a “net”
margmai ef‘fect.would account for the quadratic relationship with promotion. Tables sho " th
maximum likelihood estimates are available upon request. et
1s. ThT:S result is only indirectly seen for Branch B employees where the promotion coefficient fi
“ ;‘vll:lte females 1s sn.mller than for all employees. -Tables are available upon request e
. e o i i i
The :SZ sez;eé):;;r; ;:efoal Zx:;;zitﬁ ﬁgi?ees in Branch A. In this sample the promotion coefficient
15. sesults Obtai]‘led from prior studies of the impact of the concentration of females and/or minoriti
in an occupation on salary growth are as mixed as our own. For example, Kelley [1982], focusi .
on the ge‘mie.;r/race composition of seniority units in a large manufactur’ing concern, fc;undu:;nn%
f.hose seniority units with a high percentage of females and/or minorities received s;naller wi iy
increases than those with high percentages of white males. Yet in a different empirical stige
i‘occﬁsnglon the cloncentration of fernales (and minorities) in the managerial, professional ang
rzlaigic;Shc;;cfupatwns of a large insurance firm, Hartmann [1987] found evidence of a posititve
16.  Our thanks to Steve Pressman for suggesting this avenue of inquiry.
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