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ABSTRACT

Howadwhy has the wage distribution in U.S. grocery stores changed between 1984 and 1994?
Unlike other indudtries in this time period, the important change in the wage didribution is not risng
inequeity, but that real wages fdll across the entire wage digtribution. Changes in labor market indtitutions
explain more than haf of the change in the wage digtribution in grocery stores. Specificaly, the declinein
the red vaue of the minimum wage explains little of the decline in the mean red wage but much of the
changeintheshapeof the distribution between 1984 and 1994, and 95 percent of the decline at the lowest
10thpercentile. The declinein union coverage in grocery stores and the narrowing of the union-nonunion
wage gap explain much of the decline above the 25th percentile. A third indtitutiona change, the use of
part-time employees, is not associated with changes in grocery industry wage outcomes.

One might think that the mgor changes in operations and technologies that occurred during this
period are at least contributing factors, but we find quite the contrary. If average store sze, weekly
opearaing hours and the use of scanning technology had remained at their lower 1984 levels, the red wage
dadinrewoud have been even greeter than that actually seen, and for the entire wage distribution. Changes
in grocery retailing prevented an even greeter declinein real wages. Again unlike many other industries,
skill-biased technologica change does not gppear important for grocery industry wage outcomes.

The basis of our anadlyssis a Satigticd technique which combines nonparametric kernel dendty
estimation with a parametric re-weighting, gpplied to Current Population Survey data supplemented with

secondary data sources on the Grocery industry.



Working Paper 99-04
The Retail Food Industry Center
Univerdty of Minnesota

THE GROCERY STORES WAGE DISTRIBUTION: A SEMI-PARAMETRIC ANALYSS
OF THE ROLE OF RETAILING AND LABOR MARKET INSTITUTIONS

John W. Budd
Brian P. McCdl

Caopyrigt © 1999 by Budd and McCall. All rights reserved. Readers may make verbatim copies of this
document for non-commercia purposes by any means, provided that this copyright notice appears on dl
such copies.

Theardysssand views reported in this paper are those of the authors. They are not necessarily endorsed
by thelndudrid Relations Center, by The Retall Food Industry Center, or by the University of Minnesota.

The Univergty of Minnesota is committed to the policy that dl persons shdl have equd access to its
programs fadlities, and employment without regard to race, color, creed, religion, nationa origin, sex, age,
maritd atus, disability, public assstance satus, veteran status, or sexud orientation.

For information on other titlesin this series, write The Retall Food Industry Center, Univerdty

of Mimesota, Department of Applied Economics, 1994 Buford Avenue, 317 Classroom Office Building,
St. Paul, MN 55108-6040, USA, phone Mavis Sevet (612) 625-7019, or E-mall
ms evert@dept.agecon.umn.edu. Also, for more information about the Center and for full text

of working papers, check our World Wide Web ste [http://trfic.umn.edu].



THE GROCERY STORES WAGE DISTRIBUTION: A SEMI-PARAMETRIC ANALYSS

© © N o g b~ 0w DdDPRE

OF THE ROLE OF RETAILING AND LABOR MARKET INSTITUTIONS

INErOdUCHION . . . . oo 1
Changing Grocery OperationS ... ..ottt ettt et e 2
Grocery StoreWage Trends, 1979-98 . . . .. ... it e 4
Empiricd Methodology . ... ... 7
Wage DDidribution Changes, 1984-94 .. ... ... . 12
TheUnionWage Premium ... ... e e e e et 16
Grocery StoresIndustry OperatingChanges . . ... ..o oo 17
CONCIUSION . . 20
REEENCES . . 22



THE GROCERY STORES WAGE DISTRIBUTION: A SEMI-PARAMETRIC ANALY SIS OF
THE ROLE OF RETAILING AND LABOR MARKET INSTITUTIONS

Introduction

The average net profit margin in the grocery industry is around one percent of sdes. Wage and
fringe benefit expenses average approximately 10 percent of sales (Food Marketing Indtitute, various
issues). Consequently, it is unsurprising that labor cost concerns are repeatedly cited by supermarket
managers and executives as a leading concern (Progressive Grocer, various issues). In the last two
decades, the grocery industry has aso experienced a dramatic increase in the use of technology while
stores have become larger and more diverse. At the same time, union density and the red vaue of the
minimum wage have declined. What are the implications for wage outcomes?

Onan aggregate levd, it has been well-documented that wage inequadity in the United States has
sigificantly increased since 1980 (Levy and Murnane, 1992; Gottschalk and Smeeding, 1997). Potentia
expangtionsfor the observed increase in inequaity include supply-side determinants such as human capita
invesment, immigration, cohort size, and femae labor force participation; demand-side determinants such
asskillHoiasd technologica change, internationd trade, and a changing industrid structure; and inditutiona
factors such as dedlining unionization and red minimum wage vaues.! But what has happened in the
grocery industry?

The andyss below indicates that in the U.S. grocery industry, rea wages have declined over the

lagt 20 years while wage inequaity does not exhibit any clear trend.  To assess the rel ative importance of

1See Autor, Katz, and Krueger (1998), Burtless (1995), DiNardo, Fortin, and Lemieux (1996),
Gattshek (1997), Johnson (1997), Juhn (1999), Lee (1998), and Topel (1997) and the references cited
therein.



vaious factors changing the industry wage distribution over time, we gpply the methodology of DiNardo,
Fortin, and Lemieux (1996) to the grocery industry. In short, probabilities, caculated from logit modes,
thet dffeat characteristics gppear in different time periods are incorporated into kernd density estimation
sothat countafadtuas can be constructed.  With these counterfactuas, one can andyze, for example, what
thewage distribution would have looked like in 1994 if education remained unchanged during the 1980s,
andthaefore assess the relative importance of various factors in explaining the observed changes in wage
outcomes.

With this focused within-industry andlyss, we can better understand wage determinants, ad
thaeforelabor cost pressures, in the grocery industry. Moreover, by examining a specific industry we are
better positioned to assess the role of technology, especidly increasesin the use of scanners, and other
operaiond changes such as increased store hours. Technologica and operationa change have been hotly
debated in the aggregate research literature on wage inequdity, but can only be understood by within-
industry analyses.

Changing Grocery Operations

Caoinung trends dating to the early 1900s, supermarketsin the last 20 years have become larger,

morediverse, open longer, and more likely to be part of a chain operation.® Using data from the industry

tradepubdication Progressive Grocer merged with a Current Population Survey (CPS) sample of Grocery

2 The aggregate research also studies changes in international trade and the broad industi
strudure. Focusing on retail food excludes both of these dimensions from consideration which potentialy
dlows a better evauation of the remaining factors.

3 Supermarkets consistently represent about 75 percent of retail grocery sales.
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Storesenpl oyees (see below), Table 1 documents these trends for 1984-94.# The increasing dominance
of dain soresisillugrated in column 1 of Table 1 in which the fraction chain remains stable at around 66
percent for 1984-87, but then increases to nearly 75 percent in 1994 (see dso Mayo, 1993).

Columns 2-7 of Table 1 present various measures of store Size — and each indicates steady and
ggnificant growth in thistime period. Average tota store area increases 45 percent from 23,829 square
feet to 34,735, the number of items stocked (SKUS) increases 84 percent, the average number o
checkouts increases 27 percent, average real weekly transactions increase 34 percent, and the average
number of full- and part-time employees increase 59 and 71 percent. As stores have grown larger, they
have also become more diverse by offering more prepared foods and adding bakeries, sdad bars,
pharmacies, video rentals, and other food and non-food items (see Progressive Grocer, various i SSues,
Walsh, 1993; Weaver, 1998).

Anather important operationa change in the grocery industry isincreased store hours. As shown
incolumn 8 of Table 1, the average of median store hours per week has increased from 95 hoursto 125.
Inaddition, the fraction open on Sunday (column 9 of Table 1) has continued to increase while the fraction

open 24 hours doubled between 1984 and 1994 (see dso Mayo, 1993).

4 Table 1 is restricted to 1984-94 due to data availability. More specifically, the analy:

subsequent sections requires within-year variability and for 1984-91 and 1994, the Progressive Grocer
Annual Report (gppearing in the April issue), and especidly the chart “ Store Operations — by region,”
reportsoperating measures for chains and independents for six regions. The chain and independent figures
arewdghted using the fraction chain (by sales) by dtate to get weighted, state-specific operating measures
andaemagedwith the CPS sample of Grocery Stores employees. The six regions are the following CPS
regans New BEngand and Middle Atlantic; East North Centra; West North Centra; South Atlantic; South
Centrd; and Mountain and Pecific. Chains are defined as firms operating 11 or more stores.

3



Itiscommonto ascribe these changes to changing consumer demographics and behavior (Kinsey,
199%; Kinsey et d., 1996; Weaver, 1998). However, it isimportant not to overlook the drive to reduce
labor cogts. From the development of the first self-service market in 1916 to the introduction of sdif-
service meet counters in the late 1930s to redesigned checkout counters in the 1970s, the history of the
grocery industry is marked by a number of labor-saving innovations (Mayo, 1993). Probably the most
vigble and dramétic innovation over the last 20 years has been the adoption of scanning technology.

Scaasread Universal Product Code (UPC) symbols and automaticaly record the price of each
item (s well as providing important information for ordering and promotions) so that the cashier does not
havetomanualy enter the price into the cash register. An early study estimated that this technology could
save more than five percent of operating costs primarily viaincreased cashier productivity and accuracy
(seeBloom, 1972). While scanning technology dates to the early 1970s, column 11 of Table 1 indicates
theadoption became widespread in the late 1980s and early 1990s. In fact, between 1984 and 1994, the
fraction of stores using scanners nearly tripled from around 30 percent to about 90 percent and it has
continued to grow since then. Point of sde devices, including scanners, is the largest category o
information technology expenditure in grocery stores (Moody, 1997).

In sum, the grocery indudtry is a dynamic industry which has witnessed significant operational
changes the last 20 years. In particular, the importance of chain stores continue to increase, store Sze (in
terms of physicd sze, items stocked, transactions, or employees) continues to grow, stores are staying
open longer, and there has been a dramétic increase in the use of scanning technology. It isagaing this

backdrop that we investigate wage outcomes.



Grocery Stores Wage Trends, 1979-98

Thepimary data source for this study is the Current Population Survey (CPS) which isamonthly
survey of approximately 60,000 households that includes |abor market information representative of the
U.S noningiitutional population aged 16 and older (see U.S. Department of Labor, 1992). From the CPS
Amud Earings Files (the outgoing rotation groups), we sdect individuas employed in SIC 601 (Grocery
Stores). For comparison, we aso congruct asmilar sample for Manufacturing.

Tale2 prestsannua red wage trends for Grocery Stores employees in the CPS between 1979
ad1998°> Column 1 contains the average hourly real wage which declines from $10.16 in 1979 to $8.02
iN1990-91 and $7.98 in 1997 before rebounding to $8.42 in 1998. For comparison, the real value of the
minmumwegeisrearly identica to the Grocery Stores 10th percentile (column 4) up to 1987 and is about
10-20 centsless than the 10th percentile after 1987.° Each of the percentiles follows the same downward
tredasthememnrea wage. In other words, the entire real wage distribution in Grocery Stores has shifted
downwards since 1979.

Grgphicaly, this result can be seen for 1984 to 1994 in the top pand of Figure 1. The dashed line

istheesimated density of the log red wage distribution in 1984 and the solid line isthe dendity for 1994.’

> Employment in the Grocery Stores industry is shown in column 15 of Table 2. This industry
employed over 3.1 million workersin 1998 — nearly a 50 percent increase from 1979. U.S. aggregate
employmant inareesad by 35 percent in this time period while aggregate Retail Trade employment increased
by 39 percent. Manufacturing employment decreased by over 6 percent.

®|t is not uncommon to find subminimum wage observations (Card and Krueger, 1995) dueto a
combination of noncompliance and imperfect coverage.

"These dendities are calculated using kerndl density estimation (eguation 1 described below) with
a Gaussian kernel, a bandwidth of 0.05, and 200 evauation points.
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Thetwovatica lines represent the 1984 and 1994 vaues of thelog red minimum wage. At nearly every
point, the 1994 ditribution is to the left of the 1984 digtribution.

Thesameis not true for Manufacturing (see the lower pand of Figure 1). Relaive to the Grocery
Stores indugtry digtributions, the Manufacturing wage digtribution is more symmetrica and not anchored
by the minimum wage. Moreover, note that the 1994 didtribution is wider than the 1984 one: the upper
tall hasincreased as has the lower.

Stendard summary measures of wage inequality such as the sandard deviation and Gini coefficient
edhotheresultsin Figure 1. In Manufacturing, there has been a clear increase in wage inequdity (eg., the
Gini coefficient increases from 0.257 to 0.302 between 1979 and 1998) whereas the trend in Grocery
Stores is not transparent. Between 1984 and 1994, there is a dight increase in Grocery Stores wage
inequdity, but the trend between 1979 and 1998 does not show a consistent increase (see columns 2-3
of Table 2). Thisis an important result in that not al industries have experienced the same wage trends
which underscores the importance of industry-specific andyses.

Comsuattly, the centra focus of the present study isto andyze Grocery Stores wage distribution
changesbaween 1984 and 1994 as presented in Figure 1. One aspect of retail employment that receives
a lot of attention in the popular press is part-time work. Column 7 of Table 1 shows that part-time
emdoymatinthisindustry has been reatively stable over the last 20 years and has perhaps even declined.
Compaisondf these figures with Northrup and Storholm (1967, Figure 3-2) suggests that the rise in part-
time work in the Grocery Stores industry in fact occurred during the 1950s and early 1960s (but see

Hughes (1999) for a specific counterexample).



Two other factors recelving much attention in aggregate analyses are education and unionization
(eg, uhn, 1999; DiNardo and Lemieux, 1997). While average years of education in Manufacturing, for
exarge, increased by more than one year between 1979 and 1998, column 10 of Table 2 illustrates that
theincreesein average educationd atainment in the Grocery Storesindustry has been much more modest.
M oreove, thereum to educetion, as measured by the OL S regression coefficient in alog wage regression,
hesramanedfary constant at around 0.035 (column 11). In Manufacturing, the OL S returns to education
coeffident in 1979 is 0.056 and in 1998 is 0.094. These casua comparisons suggest that changes in
educationd atainment are not as important in the Grocery Stores industry as in other indudtries for
understanding changing wage outcomes.

Thetredinunionization (columns 12-13) suggest adifferent, dbat preiminary, concluson. Union
dengity in Grocery Stores declines substantialy from 33 percent down to 24 percent between 1983 and
1998. Atthe same time, the union wage premium, as measured by the OL S regresson coefficient in alog
ware regression, aso decreases quite Sgnificantly. Relative to 1983, there are rdlatively fewer unionized
employessand their wage premium is much amdler. This suggests that unionization might be an important
factor in understanding changing wage outcomes.

Sincethefoausof the andysis will be a comparison of 1984 and 1994, Table 3 presents additiona
summary satistics for the CPS Grocery Stores industry sample for these two years. The question of
interest isto what extent can the demographic changes captured in Table 3, the declining red vaue of the
minimum wage, and the operationa changes described in the preceding section explain the observed
changes in the Grocery Stores wage distribution between 1984 and 1994 (as presented in Table 2 and

Figure 1).



Empirical M ethodology
The foundation of the empirical methodology is nonparametric kernd dengity estimation. More

specificaly, the Rosenblatt-Parzen estimate of the dengity function a apoint X is

F(x) = n—lha1 K(X'hx‘) ®

wheaehistre bandwidth, X,,...,X,, are observations, and K(C) isakernd function (see Silverman, 1986).
Thekernd function is Smply aweighting function so thet, for example, observations closer to the point of
interest x are weighted more heavily than observations farther away from x. For graphicd display, the
dengty function estimate is caculated for a number of equally-spaced evaduation points. Inthe andyss
below, the observations of interest areindividuals log red wages and we use a Gaussian kernd function
with 200evduetion points and a bandwidth of 0.05. Note that a sgnificant advantage of this methodol ogy
is that we can examine the entire wage distribution in contrast to standard summary measures of wage
inequality such asthe Gini coefficient or sandard deviation.

Toamdyzethe importance of changesin unionization, minimum wages, and other factorsin causng
chengesinrdail food industry wage distributions, we utilize the semi-parametric methodology of DiNardo,

Fortin, and Lemieux (1996). The centerpiece is the congtruction of a counterfactua density estimate
i 1 On X' Xl
00 Ta Y @K @
i=1

where R(C) is a reweighting function based on individua attributes z. For example, to construct the

counterfactual dengity for 1994 if characteristics remained as they were in 1984, R(C) re-weights the



indvicdlel 1994 wage observations to reflect the 1984 distribution of individual characterigtics.® Egtimates
of various functions R(z) can be constructed from logit models. To decompose changes in the wage
digtribution between two points in time, the reweighting is done sequentidly for different factors.

The firg dimenson consdered is the minimum wage. It is assumed that there are no saillover
effects of the minimum wage to those earning more than the actud and counterfactud minimum wage, the
shape of the dengty of wages beow the minimum wage depends only on the red vaue of the minimum
wage, and there are no employment effects of minimum wage changes.® With these assumptions, the
counterfactua dengity for 1994 wage observations if the 1984 minimum wage rate prevalled can ke
cadtructed by replacing the portion of the 1994 wage ditribution thet is below the 1984 minimum wage
level with the analogous portion from the actud 1984 distribution (re-scaed so that the sum of the tota
dengty isone).

More specificdly, the counterfactua is constructed via equation (2) using the appropriate re-
weighting function R(C):

_ P(t; =94z, w, <my,) P(t =84)
) P(t, = 84z,w, <mg,) . P(t = 94)

Y (z) 3)

where () denatesprabability, t; is a dating variable for obsarvation i, and w; < mg, indicates that individua

I'sred wegeis less than the redl minimum wage in 1984. To congtruct R (C), the conditiona  probabilities

8 A traditional Oaxaca decomposition answers the question “what would the average wage have
benin1994 using the 1984 characterigtics” The counterfactud densities generdize thisideato the entire
wage digtribution.

° See DiNardo, Fortin, and Lemieux (1996) for a discussion of these assumptions and evidence
that they are conservative.



inequetion (3) are generated from alogit model for dl of the observations below the 1984 minimum wage
usng year as the dependent variable and various demographic attributes z; (see Table 3) as independent
variables®

Second, congder the effect of declining union dengty. To examine the extent to which this
inditutional change is reated to changes in the distribution of wages, it isingructive to compare the actud
1984 didribution and the 1994 digtribution that would have been observed if unionization remained
unchanged. In other words, we want to construct a counterfactual wage density using the 1994 wage
Sructure with 1984 unionization rates.

In terms of equation (2), the counterfactua dendity can be created by using the appropriate re-
weighting function R(C): for union workers, R (C) = P(union in 1984 | z) / P(union in 1994 | z) and for
nonunion workers, R (C) = P(nonunion in 1984 | z) / P(nonunion in 1994 | z). These conditional
probabilities are estimated by a logit modd for union status using various atributes as independert
variables. Note that if union density, and therefore the probability of being unionized, does not change
between 1984 and 1994, then R ,(C)=1. In contrast, if union dengity declines between 1984 and 1994, then
R.(C) reweights 1994 unionized individuals more heavily than in the observed 1994 digtribution and re-
weights 1994 nonunion individuas less to smulate the 1984 ratio of unionized to nonunion individuas.

Thethirdfactor we consider in sequence after minimum wages and unionization is part-time work.

Asdemondrated above, part-time work is quite common in retail food and is an important feeture the labor

19 Note that nonparametric kernd estimation in equation (2) is therefore being combined with a
parametric logit mode to generate the appropriate counterfactua weights R(C). The overdl estimation
method is thus semi-parametric.
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market to andyze in the context of changing wage digtributions. Methodologicdly, the technique isthe
same asfor union satus. estimate alogit mode for part-time status, caculate vaues for the part-time re-
weghting function R ,(C) from predicted probabilities from alogit model, and create the counterfactua for
1994.

Firdly, thereareahost of other attributes that may change between 1984 and 1994 and which may
influence the nature of the observed wage digtributions in retall food. For example, education, age,
ethnicity, the occupationa structure, and industry-specific operating features are changing during the time
period. But again, the thought experiment isthe same: what would the 1994 wage distribution look like
if these underlying characteristics were as they werein 19842 To create this counterfactua density, the

obsarvations in the kernd dendity estimator are re-weighted:

_ P(t, =84|z) P(t = 94)
Y (z)= P(t. =94|z) P(t = 84)

(4)

For thesedtributes the re-weighting values are calculated from alogit model for year (1984 or 1994) using
the group of attributes (plus union and part-time status) as the independent variables. Thus, in this fourth
step, we consder the importance of various attributes jointly as a group in contrast to the previous three
cases in which the minimum wage, union status, and part-time employment were considered as individud
steps.

Finally, note carefully that this procedure is sequentid and that the re-weighting functions are
cumulative. Thus, to congtruct the counterfactua wage density for union status, the minimum wage and

union status re-weighting functions are both used. For the fina step analyzing other attributes, R (C),
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R,(C), R0), and R () are al used. Again, interested readers are referred to DiNardo, Fortin, and
Lemiax (1996) for additiond details and to DiNardo and Lemieux (1997) for another example using this
methodology.

Wead 0 extend this methodology in two digtinct ways. One, the union densty counterfactud re-
weaghtsabsavations to replicate the 1984 union dengty, but implicitly uses the 1994 union wage premium.
As illustrated in the previous section, the union wage premium is declining over time so asmple re-
weghing may udarestimate the true importance of unionization in explaining wage changes. Thus, we aso
add a counterfactud after the union dengity reweighting in which the actua 1994 log red wages for
unicnzedindividuas are replaced by predicted log real wages based on their 1994 characteristics and the
estimated union wage premium from 1984.

Two, there-weighted counterfactuds created by the DiNardo, Lemieux, and Fortin (1996) semi-
paamdric methodology provide point estimates of different points of the wage distributions, but there are
no standard errors. We cdculate standard errors using a bootstrap procedure in which we repeet the
creation of the counterfactuas 1,000 times by sampling with replacement from the CPS sample. This
procedure yields 1,000 estimates of each gatidtic, for example the mean wage for the minimum wage
counterfactua, from which the standard deviation of each statistic is calculated.

Wage Distribution Changes, 1984-94

To andyze the change in the Grocery Stores industry wage distribution between 1984 and 1994
asillgraed in Figure 1, we want to congtruct a counterfactua density based on the observed 1994 wage
ouoomes under the assumption that the minimum wage, union density, and other factors are a their 1984

vaues (equation 2). The red vaue of the federa minimum wage declined by over 11 percent between

12



19834 and 1994 and thefirst counterfactua density constructed smulates the 1994 wage digtribution without
thisdedine (holding unionization and other attributes at their 1994 vaues). The upper-left graph in Figure
2 presents the actua 1994 wage digtribution for Grocery Stores and the counterfactual distribution using
the 1984 minimum wage. By comparing this graph with Figure 1, it should be apparent that the re-
weaghting destribed above effectively replaces the actud 1994 digtribution with the 1984 digtribution below
the 1984 minimum wage, but the 1994 digtribution above the 1984 minimum wage is unaffected.

The results presented in column 3 of Table 4 indicate that the declining redl vaue of the minimum
wagehed little to do with the decline in the mean red wage, but very much to do with the increased wage
digpagonin thisindustry. First, consider the first row which presents the mean log red wage. The actud
meanin 1984 is 2.056 and in 1994 is 1.968. If the change in the minimum wage explains much of this
derease in the average wage, then the average of the counterfactud density should be close to the 1984
actua mean. However, column 3 (Pand A) illudtrates thet thisis not the case: the counterfactud mean is
1.973 which implies that the average wage in 1994 would be quite similar to the 1994 observed mean if
thered vaue of the minimum wage remained at its 1984 level. As presented in Pand B, the mean wage
dedinesby 0.088 log points between 1984 and 1994; if the minimum wage had remained unchanged, the
results indicate that the mean wage decline would have been 0.005. In other words, the minimum wage

decline only explains 5.682 percent of the actud mean wage dedline.

11 The decompositionsin Panel B can be interpreted like traditional Oaxaca decompositions: the
adud meendadinebaween 1984 and 1994 is 0.088. Using 1984 minimum wage characteristics (weights)
and 1994 returns (wages), the declineis estimated to be 0.005. Adding dl of the effects (columns 3-6)
yiddsanedimeted increase, relative to 1984, of 0.029 for the 1994 mean wage using 1984 weights. Thus,
the unexplained change is -0.088 - 0.029 = -0.117 for the mean wage. The thought experiment for the
other rowsisthe same.
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However, changing the minimum wage back to its 1984 vaue explains 16 percent of the increase
inthegandard deviation and over hdf of the change in the Gini coefficient. While not respongble for much
of threavaragewage decline between 1984 and 1994 in Grocery Stores, the decline in the red vaue of the
minmum wage appears sgnificant for explaining some of the increase in wage disperson. Moreover, the
changesover timein different parts of the wage distribution evident in Figure 1 cannot be explained by the
samefactor: the minimum wage change explains 95 percent of the change in the 10th percentile, but none
of the change in the other percentiles.

Finally, while quite informative, none of these measures can capture changes in the entire
distribution. Thus, consder the Kullback and Lelbler (1951) measure of the distance between two

digributions f, and f,:

L)

J= g f,w)- f(w)]in F )

Q)

By this measure, the total difference between the 1984 and 1994 wage distributions for Grocery Stores
is0.262. The difference between the counterfactud 1994 dengty with the 1984 minimum wage and the
acdud 1934 dendity is0.162. Thus, the minimum wage counterfactua accounts for 62 percent of the total
difference between the 1984 and 1994 wage distributions. However, asindicated in Figure 2 and Table
4, this explanatory power is confined to the lower part of the wage distribution.

Next, condder the hypothetical situation in which the 1994 wage structure is combined with the
1984 minimum wage and the 1984 union dengty. The smoothed kernel densty estimate of this

countafactud is presented in the upper-right graph of Figure 2 and the numerical measures are presented
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in column 4 of Table 4.2 The graphica differences are dight, however the numerica results are useful.
Note carefully that the decompositions reported in Pand B of Table 4 (and subsequent tables) arethe
magnd contributions of the factors of interest. Thus, correcting for the decline in union dendity increases
the average wage to 1.989 and accounts for 18 percent of the decline in the average red wage. The
chenge in unionization is dso avery ggnificant factor in explaining the change in the median red wage and
explans a portion of the decrease in the 75th and 90th percentiles. According to the Kullback-Leibler
sitidic, theunion density change explains five percent of the overal difference between the 1984 and 1994
wage digributions.

Theseresults dso imply that if union density had remained a 1984 levels, wage inequdity actudly
would have increased more than it actudly did. In essence, kegping union dengity constant would have
prevated an erosion in the upper part of the wage distribution, but wage inequdity would have increased
because as the minimum wage falls, the lower part of the wage digtribution is aso faling.

As indicated in Table 4, part-time employment does not have explanatory power relevant to
changes in the Grocery Stores wage digtribution, with the exception of the Sandard deviation. Part-time
isomitted from the graphical presentation in Figure 2 because no changes are visble. Thus, consder the
final step of the reweighting procedure which is to re-weight on the basis of observed demographic,
oooypationdl, ad geographical atributes® The results are presented in column 6 of Table 4 and in Figure

2. Essntidly, the addition of these atributes to the counterfactud causes the distribution to move in the

12 |n the figures, “before” indicates the counterfactua density before accounting for the relevant
factor and “ after” denotes the counterfactua density including the relevant factor.

BMaregpadficdly, “other attributes’ includes the variables in Table 3 plus age squared and region
effects.
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“wrong dredion’ —i.e., the counterfactua distribution moves farther away from the actud 1984 distribution
rather than closer to it. The Kullback-Lebler statistic increases by 15 percent and each percentile is
predicted to decrease further rather than increasing towards the higher, actua 1984 percentiles. These
results imply that the increase in average education, age, frequency of supervisors, and the like between
1984 and 1994 prevented real wages, across the entire digtribution, from declining even more than they
are observed to have falen.*

To obtain an indication of the variability associated with these point estimates, we employ a
bootstrap procedure with 1,000 replications. The estimated standard errors generdly lessthan 0.01 for
the means and 10th and 25th percentile values and between 0.01 and 0.02 for the remaining percentiles.
Thus, the 10th percentile minimum wage counterfactud change would be satigticdly sgnificant aswould
the median union densty counterfactua and many of the other atributes counterfactuds.  Other
cauntafedud s differences, such as the mean wage change for the minimum wage counterfactud, are smdll
relative to the estimated standard error.

For the Kullback-Leibler Satistics, the estimated standard errors are 0.029 for the 1984-1994
ovedl dfference and close to 0.022 for the counterfactua differences. Consequently, the minimum wage
K ulback-Leibler difference can be interpreted as satisticdly significant while the union density difference
may Smply be due to sampling error. Inthefina anadyss, however, the computation of standard errors

does not change the conclusions of Table 4.

14 While this esimation srategy is order-specific, the results do not appear to be driven by the
ordering of the seps. For example, omitting the minimum wage step and reversing the order of the union
dengity and part-time counterfactuas do not change the results.
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It is a0 indructive to compare these results to aggregate Manufacturing to reinforce the inter-
industry differences apparent in Figure 1. Repesting the semi-parametric congiruction of counterfactuas
far Manufacturing yields results Sgnificantly different from the Grocery Storesindudtry. In Manufacturing,
themnimum wage change is essentialy irrelevant whereas union status accounts for 30-40 percent of the
changeinthe 10th, 25th, and 50th percentile changes. However, dl of the factors together do not account
for alarge fraction of the Kullback-Lebler difference.

The Union Wage Premium

Inthe DiNardo, Fortin, Lemieux (1996) methodology, individuals are re-weighted based on their
characterigtics to mimic the relative weaghts of the earlier year. Aswas shown in Table 4, the declinein
union dengty in the Grocery Stores industry accounts for 15-40 percent of the decline in the 50th, 75th,
and 90th percentiles and only five percent of the entire wage distribution discrepancy. However, these
resitsmay uderstate the overdl effect of changes in unionization because the union wage premium is held
condant at its 1994 level (asin a Oaxaca decomposition). In other words, the results in Table 4 account
for thefedt thet there are rlatively fewer union membersin 1994 than in 1984, but they do not account for
the fact that the union wage premium has declined from 0.331 to 0.256 (see Table 2).

Consequently, Table 5 presents the counterfactual decompositions for Grocery Stores for 1984
to 1994 adding an additiond step after the union dengity adjustment. This additiond step adjudts for the
chengngunonwegepremium by replacing the 1994 wages of unionized workers with their predicted wage

if the 1984 unionwege gap persisted. If characteristics remained unchanged, this adjustment would amount
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toirflating the 1994 wage of unionized workers by 0.331-0.256 = 0.075; in redity, regresson andyssis
used to account for changing characteristics.*®

The results reported in column 5 indicate that the dedlining union wage premium is an important
determinant of Grocery Stores wage changesin thisperiod. Over 61 percent of the mean wage change
and40 percent or more of the changesin the upper haf of the distribution are accounted for by adjusting
theunionwage gap. The wage didtribution in 1994 is dso predicted to have greater inequality if the union
wage premium had remained at its 1984 levd.

TheKulbeck-Labler datidtic indicates that the changing union premium explains none of the overdl
discrepancy between 1984 and 1994. The counterfactud kernel dendty estimates presented in Figure 4
illusrate why: the partid adjustment around the 75th percentile and the over-adjustment around the 90th
percentile are effectively canceling each other out when adding up the change in the overdl discrepancy.

Grocery Stores Industry Operating Changes

Asdesribed above and detailed in Table 1, the Grocery Stores industry has undergone significant
changesinopaaionsin 1984 to 1994. The preceding andys's documents the relationships between wage
outcomes labor market indtitutions, and demographics, but it so important to investigate the effect of these
opaaingdanges Consequently, we can use the Progressive Grocer datafrom Table 1 and incorporate

various operating measures in the creation of counterfactuals.’®

5 More specificdly, we estimate two standard log wage regressions using the variables in Table
3: one for unionized individuas in 1984 and one for those in 1994. Predicted wages for unionized
indvidLeisin 1994 are generated from each regression and the 1984-1994 difference is used to adjust the
actua 1994 wages of unionized workers.

16 We also used the Census of Retail Trade to construct state-level measures of sales p
enployee, and the growth in sdles and employees for Grocery Stores, and smilar growth rates for Retall
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Table 6 reports the results of repeeting the above andys's adding the fraction chain measure
(cdumn1d Table 1) to the other attributes group (which il includes the variables from Table 3). Recdl
fromTable 4 that the addition of the other attributes group shifted the counterfactud farther to the left —if
demographic characterigtics had remained at their 1984 levels, red wages aong the entire wage
didribuion, would have falen even more than they actudly did. Theindusion of the fraction chain variable
(column 6 of Table 6) yields the same results, but even stronger. For example, the counterfactual mean
log red wege declined by 0.05 after adjusting for demographic variablesin Table 4 and declines by 0.077
after adjugting for demographic variables and the fraction chain in Table 6. In Table 4, the totd
disogpancy (the Kullback-Leibler statistic) increases by 0.04 wheressiit increases by 0.08 in Table 6. If
theimpartancedt chain stores did not increase between 1984 and 1994, real wage levels would have been
lower in 1994 than they actually were — across the entire distribution.

Unfortunately, a closer examination of the trends for the other measures in Table 1 reveds a
signficat prademfor empiricd andyss. More specificaly, theincreasein dl of these measures from 1984
to 19 isodradic thet there isinsufficient varigbility within each time period to distinguish these messures
from atime trend. For example, consder column 11. In 1984, 33.32 percent of chain stores reported
ugng scanners. By 1994, the andogous figure was over 91 percent. Moreover, the slandard deviations
reved thelack of within-year variability. The highest fraction in 1984 is 46 percent and the lowest fraction

in 1994 is 76 percent. Thus, in alogit modd to congtruct the re-weighting probabilities, the scanner use

Trade in generd. The Census of Retail Trade occurred in 1982 and 1992 so we use the 1982 data for
1984 and the 1992 data for 1994. As additional indicators of labor market competition, we aso
condructed the state-average log red wage for Retail Trade excluding retail food from the CPS for 1984
and 1994. Including these measures as additiond attributes did not change the results reported above.
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variable perfectly predicts year. Therefore, scanner technology cannot be identified separately from
evaything e se that is changing on an aggregate bas's between 1984 and 1994. The change in technology
adopionisoged that it makes thistype of anayssimpossble. The same can be said for dl of the other
measures in Table 6 except fraction chain.

Compresangthe time period to 1987 and 1994 creates sufficient overlap for the three store hours
variables (columns 8-10). The results are Smilar to those presented in Table 6: adding other attributes
induding store hours yields a decline in predicted red wage outcomes ranging from a 0.005 (log points)
dedine at the 10th percentile to a 0.118 decline at the 90th percentile. Results for measures of store size
are dmilar. If sore hours and Sze had remained & their lower 1987 vaues, real wage outcomes would
have fdlen even more than they did — across the entire distribution. While lacking direct evidence asto
whet inderlies this result, an intuitive explanation is labor market competition. As stores, and presumably
other retail operations aswell, increase their store hours and size, demand for labor increases and so do
wage rates.

Theincrease in scanner adoption has been s0 quick and uniform that the time period needsto be
compressed to two-year intervas to obtain sufficient overlap for andyss. However, the quditative
condusosaethesame as for the other operating measures. Cresating counterfactuals for 1984 and 1986,
if anner use had remained at its lower 1984 level, red wages would have declined even more by 1986.
Repetingthe andlysis for 1992 and 1994 yields the same results. Again, the predicted wage decline from
holding scanner use congtant, or the implied real wage increase from increased scanner adoption, s

cons stent across the entire wage didtribution.
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Conclusion

Whilethereheslbean much research on changing wage inequdity on a broad, across-industry basis,
thispgper conducts a focused examination on the U.S. Grocery Stores industry between 1984 and 1994.
Applying the semi-parametric methodology of DiNardo, Fortin, and Lemieux (1996) to retail food, we
deconpose changes in the wage didributions into four factors: the minimum wage, unionization, part-time
work, and other attributes (especidly demographic, occupationa, and operating characteristics).

The results imply that |abor market indtitutions are the most important determinants of real wage
chaengesin the Grocery Stores industry. The changing red vaue of the minimum wage explains amgority
of threoverd| discrepancy between the 1984 and 1994 wage distributions and aso explains 95 percent of
thedecline in the 10th percentile. The decline in union dendty coupled with the decline in the union wage
premium explain much of the changes above the 25th percentile.

Changesinrdaling and operating characterigtics are dso important. In particular, the results imply
that if sore Sze and hours, the fraction chain, and the use of scanning technology had remained at their
lower 1984 levds, the red wage decline in this industry would have been even greater than the eight
peaoat dadine witnessed. Moreover, while the magnitudes vary, this decline would have been greater for
the entire wage didribution.

The results for 1984 to 1994 reinforce the value of employing a methodology in which the entire
wageddribuionisandyzed. For example, the change in the red vaue of the minimum wage has sgnificant
power in explaining observed wage changes between 1984 and 1994, but only for portions of the wage
digribution bel ow the 25th percentile. Moreover, unionization changes are significant, but only above the

25th pacatile The differences between the Grocery Stores industry and Manufacturing aso demondrate
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that the wage outcomes in different indudtries have undergone sgnificantly different changes. This
underscores the need for industry-specific research.

An anticipated benefit of within-industry analyses is the ability to better measure, and therefore
evauate, technology and operationd changes which are difficult, if not impossble, to measure on an
agyaHe iner-industry basis. However, in many cases the pace of technologica and operationa change,
at lesst assmeesred by summary measures, is 0 quick that andysisis difficult. For example, the utilization
of scanning technology was so quick and uniform that it cannot be digtinguished from atime trend when
consdering more than afew years a atime. Neverthdess, without focused intrarindustry research, the
nature of employment outcomes will never be truly understood.

Hndly, much of the wage inequdity literature has focused on skill-biased technologica change.
TheGrocery Storesindustry results are not consstent with an important role of skill-biased technological
change. Change of this sort increases the gap between the upper and lower portions of the wage
distribution. Unlike Manufacturing, the entire Grocery Stores wage distribution has shifted down.
Moreover, there has not been an increase in the returns to education. Changes in scanner use and other
retailing changes being driven by new technologies (eg., store Size can increase because of ordering
efficdencies with new technologies) are making lower paid, unskilled workers more productive (Mayo,
1993; Walsh, 1993) and wages are increasing across the entire ditribution. Skill-biased technologica

change does not gppear significant for this industry.
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Table 1
Supermarket Operating Trends: Means and Standard Deviations of Regional Measures

Percent Total Weekly Median Percent Percent Percent
Chain Store Area SKUs Checkouts Transactions  Full-time Part-time  Hours Open  Open on Open 24 Using
by Sales (sq. feet) (number) (number) (1994 %) Employees Employees per Week Sunday Hours Scanners
Year @ ) 3) “) &) (6) ) ) ©) a0 dan
1984 66.77 23829 11077 6.90 9329 20.90 32.24 95.05 90.27 15.48 33.32
(14.15) (2019) (755) (0.53) (729) (1.39) (7.30) (3.54) (2.66) (4.06) (7.93)
1985 66.65 24150 13181 6.95 9779 21.65 3491 98.34 92.49 16.72 40.86
(13.94) (1982) (1145) (0.57) (843) (1.78) (8.35) (3.28) (2.21) (5.23) (8.42)
1986 66.79 24653 13706 7.03 9979 23.18 36.78 100.91 94.14 19.74 47.21
(13.81) (2092) (796) (0.54) (580 (1.14) (8.05) (3.99) (2.08) (4.68) (7.95)
1987 66.76 26925 15351 7.24 10345 24.39 41.19 106.05 95.29 28.09 57.04
(14.13) (3648) (1320) (0.54) (767) (2.16) (6.58) (4.72) (2.22) (7.76) (13.66)
1988 67.68 28315 17369 7.61 11245 27.16 45.69 110.80 95.52 31.11 66.34
(13.81) (2612) (1776) 0.57) (992) (2.3 (7.90) (11.36) (1.58) (8.46) (9.70)
1989 67.71 27859 17617 7.55 11022 27.50 45.68 112.68 95.48 29.50 66.69
(13.36) (2824) (1657) 0.48) 27 (2.80) (7.16) (11.54) (1.91) (8.17) (11.09)
1990 69.75 28525 16851 7.62 10988 28.30 43.95 110.33 96.67 27.70 73.72
(13.34) (2855) (988) (0.46) 927) 1.97) (6.07) (11.39) (1.29) (9.07) (9.72)
1991 71.10 30031 18621 8.01 11785 29.99 49.74 113.70 97.05 30.40 79.55
(13.17) (2466) (818) 0.51) (1070) (2.00) (10.26) (10.51) (0.90) (6.16) (6.46)
1992 71.01 31410 19195 8.22 11988 31.02 51.42 117.65 97.08 30.92 83.51
(12.65) (2483) (714) (0.50) (996) (2.49) (9.80) (12.85) (0.89) (7.51) (5.53)
1993 72.35 32941 19790 8.49 12248 31.95 53.41 121.04 97.20 31.22 87.30
(13.11) (2669) (742) (0.56) (1019) (3.16) (9.59) (15.59) (0.93) (8.75) (4.44)
1994 74.19 34735 20427 8.77 12517 33.29 55.29 125.35 97.32 31.96 91.54
(12.69) (2760) (811) (0.58) (1006) (4.13) (9.52) (19.07) (1.04) (10.34) (3.32)

Source: Authors’ calculations from Progressive Grocer (various issues) and the Current Population Survey (CPS).

Notes: Columns 2-11 were calculated as weighted averages of reported values for Chains and Independents. All values are weighted by CPS earnings weights.
For column 1, the values before 1987 were estimated using the national trend and for 1991 using linear interpolation. For columns 2-11, the values for 1992
and 1993 were imputed using linear interpolation.



Table 2
Annual Wage and Employment Trends in Grocery Stores, 1979-98

Real Wages (1994 dollars) Fraction
Standard  Gini Percentiles Part- Education Unionization Sample Employment

Mean Deviation Coeff. 10th 25th 50th 75th 90th Time  Years Return Rate  Return Size (000s)
Year ©) ) 3) ) ) ©) ) ) ®) (10) dn 12 d3) 4) (15)
1979  10.16 5.03 0.26 592 6.13 8.17 1328 17.02 0.40 11.82  0.035 n/a n/a 3,547 2,114
1980 9.66 4.84 0.26 5.58 5.85 7.66 1277 16.19 0.42 11.80  0.031 n/a n/a 4,332 2,210
1981 9.16 4.55 0.26 5.43 571 7.34 12.10  15.86 0.44 11.87  0.029 n/a n/a 4,161 2,235
1982 9.25 4.63 0.27 5.15 553 7.45 1229 1598 0.42 1196  0.035 n/a n/a 3,944 2,314
1983 9.20 4.79 0.27 4.99 5.36 7.44 1235 16.33 0.43 12.02 0.032 0.33 0.311 4,018 2,376
1984 8.81 4.67 0.28 4.78 5.15 6.91 1149  15.85 0.45 1203  0.036 0.30 0.331 3,906 2,472
1985 8.59 4.65 0.28 4.62 5.03 6.89 1091 1531 0.43 11.96 0.029 0.29 0.310 3,916 2,459
1986 8.61 4.63 0.28 4.55 5.07 6.76 1127  15.55 0.42 12.03  0.031 0.27 0.318 4,137 2,621
1987 8.41 5.02 0.29 4.39 4.89 6.52 10.60  15.65 0.44 12.00  0.033 0.27 0.281 4,243 2,663
1988 8.29 5.34 0.29 4.32 5.01 6.27 1023 15.04 0.42 1198 0.032 0.27 0.254 4,078 2,708
1989 8.22 4.70 0.28 423 4.95 6.52 1025 1435 0.42 12.00 0.036 0.25 0.244 4,268 2,861
1990 8.02 4.51 0.27 4.37 4.88 6.35 9.85 14.18 0.41 1198  0.041 0.25 0.264 4,487 2,891
1991 8.02 4.39 0.26 4.63 4.99 6.53 9.80 14.15 0.44 12.02  0.037 0.27 0.224 4,425 2,877
1992 8.12 4.32 0.27 4.54 5.02 6.34 10.04 14.39 0.43 12.34  0.027 0.27 0.228 4,495 2,947
1993 8.22 4.61 0.27 4.45 5.13 6.41 1026  14.39 0.43 12.38  0.035 0.25 0.248 4,468 3,034
1994 8.14 5.02 0.29 4.28 5.00 6.25 10.00  14.40 0.40 12.33  0.037 0.26 0.256 3,959 3,071
1995 8.31 6.53 0.30 422 4.86 6.34 9.94 14.59 0.38 1228  0.032 0.26 0.216 3,881 3,018
1996 8.19 5.29 0.29 4.25 4.88 6.48 9.45 14.31 0.38 12.36  0.042 0.24 0.188 3,446 3,074
1997 7.98 4.37 0.27 4.62 5.08 6.46 9.48 13.85 0.37 1229 0.034 0.24 0.165 3,497 3,153
1998 8.42 5.24 0.28 4.68 532 6.59 9.82 14.32 0.37 1225  0.035 0.24 0.138 3,537 3,133

Source: Current Population Survey.

Notes: Columns 1-14 are from the CPS Outgoing Rotation Groups and column 15 is from Employment and Earnings (various issues).
Columns 11 and 13 are OLS coefficients from log wage regressions controlling for union, education, age and its square, female, married, nonwhite, part-time,
occupation, and region.



Table 3
CPS Grocery Store Employees, 1984 and 1994:
Means and Standard Deviations

Variable 1984 1994
Log Real Wage 2.056 1.968
(1994 dollars) (0.475) (0.481)
Age 30.213 32.454
(12.913) (13.349)
Completed Education (years) 12.025 12.333
(1.732) (1.889)
Female 0.475 0.500
Non-White 0.095 0.139
Married 0.473 0.441
Part-Time (< 35 hours per week) 0.448 0.402
Covered by a Union Contract 0.304 0.257

Major Occupations

Supervisor 0.151 0.174
Cashier 0.362 0.313
Butcher 0.049 0.042
Bagger 0.234 0.217
Sample Size 3,906 3,959

Source: Current Population Survey Outgoing Rotation Groups.
Summary statistics are weighted using CPS earnings weights.



Table 4

Decomposing Changes in the log Real Wage Distribution:

Grocery Stores, 1984 - 94

A. Actual and Counterfactual Values

Counterfactuals
(1994 with 1984 weights)
Actual Minimum Part- Other
1984 1994 Wage Union Time Attributes
log real wage ¢8) 2) 3) @) S) (6)

Mean 2.056 1.968 1.973 1.989 1.989 1.939
Standard Deviation 0.475 0.481 0.480 0.482 0.483 0.476

Gini Coefficient 0.116 0.123 0.119 0.120 0.120 0.118

10th Percentile 1.564 1.453 1.559 1.559 1.559 1.549

25th Percentile 1.639 1.609 1.609 1.609 1.609 1.584

50th Percentile 1.932 1.833 1.833 1.872 1.872 1.792

75th Percentile 2.442 2.303 2.303 2.325 2.327 2.262

90th Percentile 2.763 2.667 2.667 2.684 2.688 2.646

B. Decompositions
Actual Effect of
Change  Unexplained Minimum Part- Other
1984 to 94 Change Wage Union Time Attributes
@ ) 3 “4) &) ©)

Mean -0.088 -0.117 -0.005 -0.016 0.000 0.050
132.955 5.682 18.182 0.000 -56.818

Standard Deviation 0.600 0.100 0.100 -0.200 -0.100 0.700
(x100) 16.667 16.667 -33.333 -16.667 116.667

Gini Coefficent 0.007 0.002 0.004 -0.001 0.000 0.002
28.571 57.143 -14.286 0.000 28.571

10th Percentile -0.111 -0.015 -0.106 0.000 0.000 0.010
13.514 95.495 0.000 0.000 -9.009

25th Percentile -0.030 -0.055 0.000 0.000 0.000 0.025
183.333 0.000 0.000 0.000 -83.333

50th Percentile -0.099 -0.140 0.000 -0.039 0.000 0.080
141.414 0.000 39.394 0.000 -80.808

75th Percentile -0.139 -0.180 0.000 -0.022 -0.002 0.065
129.496 0.000 15.827 1.439 -46.763

90th Percentile -0.096 -0.117 0.000 -0.017 -0.004 0.042
121.875 0.000 17.708 4.167 -43.750

Kullback-Leibler 0.262 0.127 0.162 0.013 0.000 -0.040
48.473 61.832 4.962 0.000 -15.267

Notes: Other attributes include those listed in Table 3 plus region effects.

In Panel B, the effect of each factor is the amount of the 1984 and 1994 difference explained
by replacing the 1994 distribution with a counterfactual. The second entry in each cell is the

percent explained. The unexplained difference is that not explained by the factors.



Table 5
Decomposing Changes in the log Real Wage Distribution Including the Union Wage Gap:
Grocery Stores, 1984 - 94

A. Actual and Counterfactual Values

Counterfactuals
(1994 with 1984 weights)
Actual Minimum  Union Union Part- Other
1984 1994 Wage Density Wage Gap Time  Attributes
log real wage @ @) 3 “ &) (9) @)

Mean 2.056 1.968 1.973 1.989 2.043 2.043 1.990

Standard Deviation 0.475 0.481 0.480 0.482 0.525 0.526 0.521
Gini Coefficient 0.116 0.123 0.119 0.120 0.130 0.131 0.130

10th Percentile 1.564 1.453 1.559 1.559 1.559 1.559 1.549

25th Percentile 1.639 1.609 1.609 1.609 1.609 1.609 1.593

50th Percentile 1.932 1.833 1.833 1.872 1.915 1.917 1.833

75th Percentile 2.442 2.303 2.303 2.325 2.420 2.420 2.351
90th Percentile 2.763 2.667 2.667 2.684 2.811 2.813 2.789

B. Decompositions
Actual Effect of
Change  Unexplained Minimum  Union Union Part- Other
1984 to 94 Change Wage Density Wage Gap  Time Attributes
) 2) 3) @ 3) (©) )

Mean -0.088 -0.013 -0.005 -0.016 -0.054 0.000 0.053
14.773 5.682 18.182 61.364 0.000 -60.227

Standard Deviation 0.600 5.100 0.100 -0.200 -4.300 -0.100 0.500
(x100) 850.000 16.667 -33.333  -716.667 -16.667 83.333

Gini Coefficent 0.007 0.015 0.004 -0.001 -0.010 -0.001 0.001
214.286 57.143 -14.286  -142.857 -14.286 14.286

10th Percentile -0.111 -0.005 -0.106 0.000 0.000 0.000 0.010
4.505 95.495 0.000 0.000 0.000 -9.009

25th Percentile -0.030 -0.030 0.000 0.000 0.000 0.000 0.016
100.000 0.000 0.000 0.000 0.000 -53.333

50th Percentile -0.099 -0.015 0.000 -0.039 -0.043 -0.002 0.084
15.152 0.000 39.394 43.434 2.020 -84.848

75th Percentile -0.139 -0.022 0.000 -0.022 -0.095 0.000 0.069
15.827 0.000 15.827 68.345 0.000 -49.640

90th Percentile -0.096 0.050 0.000 -0.017 -0.127 -0.002 0.024
-52.083 0.000 17.708 132.292 2.083 -25.000

Kullback-Leibler 0.262 0.090 0.162 0.013 -0.000 -0.003 -0.024
34.440 61.906 4.837 -0.186 -0.997 -9.295

Notes: Other attributes include those listed in Table 3 plus region effects.
In Panel B, the effect of each factor is the amount of the 1984 and 1994 difference explained
by replacing the 1994 distribution with a counterfactual. The second entry in each cell is the
percent explained. The unexplained difference is that not explained by the factors.



Table 6
Decomposing Changes in the log Real Wage Distribution:
Grocery Stores, 1984 - 94 including fraction chain

A. Actual and Counterfactual Values

Counterfactuals
(1994 with 1984 weights)
Actual Minimum Part- Other
1984 1994 Wage Union Time Attributes
log real wage (1) (2) 3 @) (5 (6)
Mean 2.056 1.968 1.972 1.991 1.992 1.915
Standard Deviation 0.475 0.481 0.481 0.482 0.483 0.467
Gini Coefficient 0.116 0.123 0.120 0.120 0.121 0.116
10th Percentile 1.564 1.453 1.549 1.559 1.559 1.539
25th Percentile 1.639 1.609 1.609 1.609 1.609 1.563
50th Percentile 1.932 1.833 1.833 1.872 1.872 1.792
75th Percentile 2.442 2.303 2.303 2.335 2.335 2.225
90th Percentile 2.763 2.667 2.667 2.686 2.690 2.590
B. Decompositions
Actual Effect of
Change  Unexplained Minimum Part- Other
1984 to 94 Change Wage Union Time Attributes
€9) 2) A3) @) 3) ©)
Mean -0.088 -0.141 -0.004 -0.019 -0.001 0.077
160.227 4.545 21.591 1.136 -87.500
Standard Deviation 0.600 -0.800 0.000 -0.100 -0.100 1.600
(x100) -133.333 0.000 -16.667 -16.667 266.667
Gini Coefficent 0.007 0.000 0.003 0.000 -0.001 0.005
0.000 42.857 0.000 -14.286 71.429
10th Percentile -0.111 -0.025 -0.096 -0.010 0.000 0.020
22.523 86.486 9.009 0.000 -18.018
25th Percentile -0.030 -0.076 0.000 0.000 0.000 0.046
253.333 0.000 0.000 0.000 -153.333
50th Percentile -0.099 -0.140 0.000 -0.039 0.000 0.080
141.414 0.000 39.394 0.000 -80.808
75th Percentile -0.139 -0.217 0.000 -0.032 0.000 0.110
156.115 0.000 23.022 0.000 -79.137
90th Percentile -0.096 -0.173 0.000 -0.019 -0.004 0.100
180.208 0.000 19.792 4,167 -104.167
Kullback-Leibler 0.262 0.170 0.157 0.014 0.001 -0.080
64.885 59.924 5.344 0.382 -30.534

Notes: Other attributes include those listed in Table 3 plus region effects and fraction chain.
In Panel B, the effect of each factor is the amount of the 1984 and 1994 difference explained
by replacing the 1994 distribution with a counterfactual. The second entry in each cell is the
percent explained. The unexplained difference is that not explained by the factors.



Industry Wage Distributions:
log real wage, 1984 and 1994

Grocery Stores

1984
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Note: Kernel density estimates using the Gaussian kernel with 200 evaluation points and
bandwidth = 0.05. The samples are from the CPS Qutgoing Rotation Groups. The dashed
vertical lines indicate the real value of the minimum wage for each year.

Figure 1



Counterfactual Distributions: Grocery Stores
log real wage, 1984-94 actual and adjusted
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Notes: Kernel density estimates using the Gaussian kernel with 200 evaluation points and
bandwidth = 0.05. The samples are from the CPS Outgoing Rotation Groups. A part-time
counterfactual is included in the estimation after unionization, but is not displayed in this
figure because no changes are visible.
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