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Understanding Increasing and
Decreasing Wage Inequality

Andrew B. Bernard and J. Bradford Jensen

7.1 Introduction

Consider two very similar economies (A and B) in 1970, sharing almost
all the same markets for inputs and tradables. Economy A has a somewhat
higher income per capita, an unemployment rate several points higher,
and, most importantly, substantially lower wage inequality. Now move for-
ward 20 years to 1990 and reconsider the same economies. The income
gap has narrowed, but has not been eliminated, and the unemployment
gap has remained, although both have higher levels. However, the paths
of income inequality have been quite different. The formerly more unequal
economy (B) has actually experienced a reduction of inequality over the
period, while the initially low inequality economy (A) has seen such a large
increase that their relative positions have been reversed.

This story does not fit the usual image of the evolution of income in-
equality during the 1970s and 1980s. A more common impression is that
the increase has occurred throughout the U.S. economy and even through-
out the industrialized world. This apparently common experience has ac-
tually frustrated empirical work into the sources of the overall increase in
inequality as researchers have found few industries and few countries
where the demand for less-skilled workers has increased.

Andrew B. Bernard is associate professor of business administration at the Amos Tuck
School of Business at Dartmouth College and a faculty research fellow of the National Bureau
of Economic Research. J. Bradford Jensen is director of the Center for Economic Studies at
the U.S. Bureau of the Census and adjunct associate professor at the University of Maryland.

The authors are grateful to conference participants, especially Lee Branstetter, and semt-
nar participants at the NBER Summer Institute and Yale University for helpful comments.
The authors thank Mark Hooker for the government procurement data and Barry Hirsch
for the unionization data. All errors are the authors’.
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Fig. 7.1 Changes in the distributions of log wages (centered moving average over
5 percentiles)

The rise in wage inequality in the United States during the 1980s has
been well documented (Levy and Murnane 1992). Figure 7.1 shows the
change in log wages in 1980 and 1990 relative to 1970 for male workers
from the 5th to the 95th percentiles in the distribution.! From 1970 to
1980, wage earners below the 53rd percentile lost ground relative to those
above them. The largest relative declines occurred in the 15th to 40th per-
centiles, while the largest relative gains occurred in the 75th to 90th per-
centile range. In the 1980s, relative wages declined for the bottom two-
thirds of the distribution, while rising sharply for the top wage earners.
The relative wage movements remain very similar, even after controlling
for observable characteristics such as education, race, location, and expe-
rience, as shown in figure 7.2.2 The bottom half of the distribution de-
clines, in relative terms, between 1970 and 1980, while fully 80 percent of
the distribution suffered falling relative wages from 1980 to 1990.

These striking changes in relative wages have generated a large literature
by way of explanation. Indeed, the search for culprits has now extended

1. The sample is described in section 7.2. The figure shows the relative wage change for a
particular point in the wage distribution, not for an individual worker. The geometric means
have been removed for all years. The change in the geometric mean was negative in the 1970s
and positive in the 1980s.

2. Figure 7.2 plots the distribution of residuals from the regressions in table 7.3.
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Fig. 7.2 Changes in the distribution of residual wages

worldwide and a growing body of papers has attributed rising unemploy-
ment in continental Europe to the same forces that are generating rising
inequality in the United States and the United Kingdom (e.g., see Berman,
Bound, and Machin 1997).?

Is it true that wage inequality increases have occurred throughout the
industrialized world? Are there actually economies that experienced de-
clines in wage inequality during this period? In this paper we argue that
the rise in wage inequality has been far from uniform among a set of econo-
mies that are thought to have many more similarities than differences. In
particular, examples of economies with declining inequality from 1970 to
1990 are close at hand: Virginia (—7.0 percent), North Dakota (—5.9 per-
cent), North Carolina (—4.0 percent), Hawaii (—4.0 percent), Georgia
(—3.9 percent), Mississippi (—2.8 percent), and South Carolina (—1.3 per-
cent). Economies with dramatically rising inequality over the same period
include Oregon (24.5 percent), Wyoming (23.2 percent), Michigan (21.9
percent), New York (20.8 percent), and Pennsylvania (20.5 percent).*

3. These authors point to inequality increases in some less-developed countries as further
evidence of the worldwide aspect of this phenomenon.

4. The inequality measure is the 90-10 difference in log real wages after controlling for
education, experience, race, and other characteristics. The numbers are the changes in the
90-10 difference from 1970 to 1990.

95



230 Andrew B. Bernard and J. Bradford Jensen

We argue that any theory of the rise in income inequality in the United
States as a whole should also be capable of explaining the wide variety of
outcomes across individual states. In this paper we revisit the debate over
the sources of the increase in wage inequality in the United States by fo-
cusing on the evolution of inequality in different labor markets. Prior re-
scarch on inequality has almost always assumed that workers can be
pooled across regions in an attempt to identify sources of the increase in
relative demand for skilled workers.® A key element in our analysis is the
extent of integration of U.S. labor markets. If shocks to regions are trans-
mitted quickly throughout the economy, then regional labor markets will
provide little additional information in the search for the causes of increas-
ing wage inequality. However, if shocks to regional labor demand (and
supply) are only slowly transmitted to the rest of the economy, then we can
use them to identify important sources of the increases in wage inequality.

The large literature on wage inequality has identified a set of potential
culprits. These typically include (roughly in order of prominence in the
literature) skill-biased technological change (Bound and Johnson 1992;
Katz and Murphy 1992; Berman, Bound, and Griliches 1994), interna-
tional trade (Borjas and Ramey 1994, 1995; Wood 1995), immigration (To-
pel 1993), and labor market institutions such as unions and minimum
wage changes (DiNardo, Fortin, and Lemieux 1996; Fortin and Lemicux
1997). One difficulty that previous researchers have encountered is the ap-
parently ubiquitous rise in inequality both within and between groups of
workers and industries. This has led to a general consensus among re-
searchers that changing demand across industries, with the possible excep-
tion of international trade, has not played a significant role in the rise in
wage differentials.® Examples of these conclusions appear frequently in
the literature on wage inequality:

It is clear that not very much of the wage changes of the 1980’ can be
explained . . . by changes in the industrial wage structure or in the inci-
dence of unionism. It is necessary to focus . .. on changes in relative
competitive wage levels. (Bound and Johnson 1992, 380)

Measured changes in the allocation of labor demand between sectors
... can account for a large minority of the secular demand shifts in

5. Bound and Holzer (1996) also use the PUMS from the Decennial Census to examine
the importance of regional shocks on college/high school and black/white wage differentials.
They find important effects from local demand shocks as well as supply effects from migra-
tion at the top end of the wage distribution. Additional work using regional data to examine
inequality include Topel (1993) and Borjas and Ramey (1995). The former uses broad re-
gional measures to discuss the impact of immigration on wages. The latter uses wage data
on metropolitan areas to assess the effect of foreign competition on the returns to education.

6. Based on anecdotal evidence (questioning economists at conferences), we have found
widespread, if not universal, agreement with the proposition that cross-industry effects are
not a significant source of increased inequality. However, it is hard to get individual research-
ers to identify the citations that are the basis for this opinion.



Understanding Increasing and Decreasing Wage Inequality 231

favor of groups with rising relative wages. . . . The majority of the re-
quired demand shifts in favor of more-educated workers and females
reflect difficult to measure changes in within-sector relative labor de-
mand. (Katz and Murphy 1992, 76)

... we find that less than one-third of the shift of employment from
production to non-production workers can be accounted for by
“between-industry” shifts. . . . (Berman, Bound, and Griliches 1994,
368)

In their survey article, Levy and Murnane conclude emphatically: “How-
ever, the plight of young, less educated males cannot be viewed primarily
as a consequence of deindustrialization. Declines in the relative demand
for less educated workers occurred within industries—most dramatically
within manufacturing where semiskilled jobs declined at a much faster
rate than overall manufacturing employment” (1992, 1372).

Subsequent research has often started from the assumption that
industry-level changes in demand are at best small contributors to the
overall rise in inequality. However, almost all of the previous work on the
inequality rise has focused on the longitudinal aspects of any given data
set and ignored variations across geographic units.

Why have economists concluded that changing industry mix, and in
particular the loss of manufacturing jobs, was not a major factor in the
inequality rise? Research on the rise in inequality has been quite careful
about creating appropriate groups by worker characteristics (industry, oc-
cupation, education, experience, race, and sex) with the notable exception
of location. Katz and Murphy (1992), in their highly influential paper on
the topic, divide workers into 12 industries, three occupations, and eight
gender-education groups. All these, however, make no distinction for the
location of the individual—an appropriate assumption if wages and em-
ployment are determined by national integrated labor markets.

In this paper, we construct measures of inequality for each state in the
United States. While the identification of individual states with separate
labor markets is not ideal,” the extent to which individual states experience
distinct shocks to the labor market will allow us to identify the importance
of those shocks in the widening of the income distribution. One caveat con-
cerns aggregate shocks that do not differ across states. Krugman (1995)
and Berman, Bound, and Machin (1997) argue that skill-biased technolog-
ical change has been pervasive, both within countries and across coun-
tries. In our approach, we will miss aggregate shocks that move the wage
distribution homogeneously across states.

We concentrate on a set of guiding questions. Does the level of wage

7. Identifying Connecticut as a distinct labor market from those in New York, Massachu-
setts, or Rhode Island is not correct. This distinction is perhaps still preferable to assuming
that the market for labor in Connecticut is integrated with Georgia, Arizona, and so on.
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dispersion vary across regions? Are increases in inequality uniform across
states? Are increases in inequality proportional to initial inequality? Does
this heterogeneity across regions allow us to identify the sources of rising
inequality?

The plan for the paper is quite simple. We start by assessing the assump-
tion that regional labor markets are not well integrated, at least in the
short or medium term. Then, we provide evidence on the large variation
in inequality of both returns to observable characteristics such as educa-
tion and residual wage inequality (unobservable characteristics) across
states at any point in time. We then document the variation in the changes
of state residual wage inequality from 1970-90 and attempt to associate
these movements with common explanations for the inequality rise.

7.2 Evidence on the Integration of U.S. Labor Markets

A key assumption we will maintain in searching for causes of the rise
in wage inequality is that labor markets in the United States are integrated
only in the long run. There is little recent research on the extent of the
integration of labor markets across regions in the United States. Blanchard
and Katz (1992) consider the consequences of state-specific shocks on the
paths of unemployment, wages, and migration over various time horizons.
While their conclusions support the argument that labor markets are in-
tegrated in the long run (beyond 10 years), there are substantial distur-
bances to local labor markets in the short and medium term. Blanchard
and Katz find that the effects of an employment shock on the unemploy-
ment rate peak at 2 years and are completely dissipated after 6 years.
Wages show a more persistent response with the maximal decline oc-
curring 6 years after a negative employment shock and some effects linger-
ing for more than 10 years.

We provide two additional pieces of evidence on the integration of re-
gional labor markets. First, we calculate the returns to different levels of
education in each state. Strongly integrated state labor markets should not
display large, persistent differentials in education returns. Next, we esti-
mate the relative impact of regional and industry employment shocks to
plant-level wages. If integration fails in the near term, we hypothesize that
regional employment shocks should have a stronger and more immediate
impact on wages than industry shocks.

7.2.1 Persistence of Education Premia

For our state-level analyses, the data on wages come from the Public
Use Micro Samples (PUMS) from the Decennial Censuses of 1970, 1980,
and 1990. The samples of the population available for those years are 1
percent, 5 percent, and 5 percent, respectively. We restrict our attention to



Understanding Increasing and Decreasing Wage Inequality 233

the real weekly wages of nonimmigrant adult males, ages 18—65 inclusive,
employed 14 weeks or more during the year and not self-employed. We use
a simple wage regression, estimated separately for each state for each year.?

(1) InWW = f(g(experience), race, education, weeks worked, location),

where g (+) is a quartic in experience and there are two dummy variables
for race (black and Hispanic) and four for education (no high school de-
gree, some college, college degree, advanced degree [6+ years of tertiary
education]). The location variable is a dummy for residents outside a stan-
dard metropolitan statistical area (SMSA).

The education premia are percentage differences from the wages of a
male worker with a high school degree in the same state and are reported
in table 7.1. The premia show substantial heterogeneity across states. In
1970, workers with a college degree, on average, earned 55 percent more
than high school graduates in South Dakota, but only 28 percent more in
Utah. The mean state wage premium for a college degree in 1970 was 43
percent and the standard deviation across states was 5.9 percent. Similarly,
in 1970, the negative effect of not finishing high school ranged from —11
percent in Nevada to —34 percent in Tennessee.

In 1990, education premia continued to show substantial dispersion
across states. The wage premium for a college degree ranged from 27 per-
cent in Wyoming to 52 percent in Texas. The mean and standard deviation
across states were 43 percent and 6.2 percent, respectively. The range of
premia across states was substantial for all levels of education for all years,
suggesting that, at any time, regional labor markets support very different
relative returns to education.

The existence of different education premia in any year might be ex-
plained by temporary shocks to the regional labor markets. However, the
premia are also quite persistent over time. Correlations across decades
typically range from 0.5 to 0.8. Except for the “some college™ category,
all the education premia show significant positive correlations over time.
Figures 7.3 and 7.4 show the “advanced degree” and “no high school de-
gree” premia. This evidence suggests that even during 10- or 20-year inter-
vals, labor markets in different states do not adjust to equate the returns
to education.'?

8. Our specification of the log wage regression follows that often employed in the literature
on inequality (see Juhn, Murphy, and Pierce 1993; Gottschalk 1997).

9. The single exception is “some college,” where the correlation was 0.04 between 1970
and 1980. This result is driven largely by Wyoming and Alaska.

10. One objection to this interpretation is that the variation in state education premia
merely reflects the quality of education provided in the state, which is itself persistent over
time.



Table 7.1

Education Premia by State (%)

Advanced Degree

No High School Diploma Some College College Degree (6+ years)
State 1990 1980 1970 1990 1980 1970 1990 1980 1970 1990 1980 1970
AK —20.5 —18.9 -27.2 10.5 17.2 9.4 359 375 39.2 51.4 47.7 50.2
AL -27.2 —28.5 -217.7 9.0 59 11.7 48.7 376 48.9 60.4 46.6 55.1
AR —23.5 —26.0 —28.8 10.2 9.2 12.7 46.4 38.9 48.4 58.8 394 56.5
AZ —22.2 -254 —18.2 12.7 52 9.8 48.7 322 37.8 67.7 414 374
CA —28.1 —234 —16.7 12.3 8.3 12.9 453 345 41.6 66.7 44.7 49.9
Cco -20.5 -19.7 -19.7 10.0 7.3 10.0 46.4 36.0 38.4 65.6 41.2 47.0
CT -213 -20.2 —16.5 9.9 8.4 13.2 482 44.5 522 65.2 558 56.3
DC —18.2 =215 —24.1 8.9 7.2 8.2 542 49.7 422 82.7 71.8 59.3
DE —233 -21.8 —22.6 9.8 6.2 11.1 473 45.7 492 64.3 54.3 72.9
FL —21.4 —20.6 ~19.7 13.6 8.5 12.1 50.1 38.3 442 67.3 50.3 554
GA -25.8 -29.1 =275 13.9 9.5 14.1 50.0 40.9 435 61.0 46.8 47.5
HI -20.7 -20.8 —24.7 8.8 8.6 16.7 38.9 38.9 47.4 579 51.7 64.2
1A —25.7 —18.1 -17.7 7.6 8.3 6.6 383 314 414 53.8 31.7 342
ID —24.2 -19.1 -15.6 34 4.5 16.8 33.6 26.8 36.8 51.9 34.1 53.6
IL -21.8 -20.7 —20.0 11.0 7.1 9.1 46.8 31.6 40.1 62.6 36.5 46.0
IN —24.6 -23.7 -21.0 9.8 6.0 10.8 439 31.1 42.1 55.7 29.6 344
KS -234 —194 —18.3 7.4 7.6 13.3 434 34.7 472 59.3 354 42.6
KY —27.8 =275 ~29.3 10.6 6.8 4.8 46.9 32.6 40.7 58.0 34.0 38.8
LA —28.7 -27.1 —224 54 7.4 10.4 39.7 335 424 51.5 33.0 449
MA =229 -22.6 -21.8 9.1 8.7 10.8 44.0 39.1 449 59.8 S1.1 52.1
MD -222 —23.8 —26.7 10.9 6.9 9.5 474 40.9 454 64.1 54.4 59.1
ME -222 —20.2 -20.4 7.9 9.2 13.0 38.4 34.4 47.0 50.7 429 62.1
MI —19.7 —184 -17.4 12.4 9.2 6.8 43.5 31.9 36.7 58.5 378 35.1
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Fig. 7.3 Persistence of advanced degree premium

7.2.2 State and Industry Employment Shocks

We use plant-level data from the manufacturing sector to explore
whether industry or regional employment shocks have a greater impact on
wages. We make use of the plant-level data from the Annual Surveys of
Manufactures (ASM) from 1972 to 1987, which cover wages and employ-
ment and include approximately 50,000 plants each year. We estimate an
equation of the form
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Fig. 7.4 Persistence of no high school degree premium

(2) Alnw,_, = d + A(L)AInN,

ispt

+ B(L)AInN,  + ¢

L€ 5,1 €5t ispt >

where A In w,, is the percentage change in wages at plant p in (two-digit)
industry 7 in state s from time ( — 1) to ; A InN,__, is the change in
employment in the industry outside the state; A InN_, , is the change in

employment in the state outside the industry; d, is a vector of time dum-
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mies; and €, captures all other shocks to the plant. We include nine an-
nual lags of the employment changes to allow for slow adjustment of
wages. The dependent variable is the percentage change in the average real
wage per worker at the plant less the average change across all plants. For
each plant, the state employment shocks are constructed as the percentage
change in employment in the state outside the two-digit-level industry of
the plant. Similarly the industry shock is the percentage change in employ-
ment in the same two-digit-level industry outside the state. Both types of
employment shocks are adjusted to be mean 0 in given year.

In using this specification, we are making the assumption that shocks
to individual plants are small relative to the labor market as a whole. In
addition, we are assuming that annual changes in the wage are driven ex-
clusively by shocks to labor demand. If, as we suspect, labor-demand shocks
to the region regardless of industry are relatively more important than
nationwide industry labor-demand shocks, we should expect to see larger
coefficients on recent lags of the state employment changes, and lower,
delayed responses to industry employment changes.

The results for the regression are presented in table 7.2 and the cumula-
tive effect of a | percent negative employment change is shown in figure
7.5. The response path for the two types of wage shocks is quite different
and in accord with the prediction that regional labor markets clear much
more quickly than national labor markets. Wages immediately fall more
than twice as much in response to a state employment shock than an in-
dustry shock. The wage response to a 1 percent decrease in state employ-
ment peaks at 0.21 percent after 3 years before gradually diminishing. In-
dustry shocks are fully felt only after 8 years. The response of plant wages
confirms our hypothesis that labor markets clear only locally in the short
run and that shocks are transmitted nationally only after long delays."

In this section, we have assembled evidence that state labor markets are
not well integrated in the short or medium term. The persistence of re-
gional employment shocks on relative wages, the magnitude and persis-
tence of the state education premia, and the relative importance of re-
gional rather than industry shocks to employment on local wages all lead
us to conclude that shocks to state labor markets will have important
effects on the level and distribution of wages.

7.3 Returns to Observable Characteristics

The literature on rising wage inequality has identified several distinct
trends in the data. As noted by numerous authors, the overall increase in
wage dispersion consists of at least two distinct phenomena. One is the
increase in returns to observable worker characteristics such as experience

11. We have also run the plant-wage regressions including shock to the own-industry state.
The results do not change.
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Table 7.2 Response of Plant Wages to Employment Shocks

Dependent Variable:
Change in Plant Average Wages
(t — 1to 9) (%)

Coeflicient t-statistic P
State employment change
t 0.0714 4.72 0.0001
t—1 —0.0063 —0.39 0.6981
t—2 0.0528 3.47 0.0005
t—3 0.0926 6.82 0.0001
t—4 —0.0674 —4.58 0.0001
t—5 0.0101 0.67 0.5023
t—6 —0.0818 —5.39 0.0001
t—17 0.0483 3.25 0.0012
t—38 —0.0665 —4.00 0.0001
t—9 —0.0245 -1.32 0.187
Industry employment change

t 0.0272 3.49 0.0005
t—1 —0.0066 —0.80 0.4222
t—2 0.0121 1.44 0.149

t—3 0.0159 2.06 0.0397
t—4 0.0325 3.45 0.0006
t—5 0.0195 2.13 0.0329
t—6 0.0250 2.43 0.0152
t—17 0.0399 4.01 0.0001
t—8 0.0259 2.56 0.0104
t—9 —0.0232 -1.65 0.0998

Notes: State employment change is the percentage change in employment in the state exclud-
ing the industry. Industry employment change is the percentage change in employment in
the industry outside the state. All changes are normalized to be mean 0 in every year.

and education. The second is the dramatic rise in within-group inequality,
called returns to skill. In the rest of this paper, we concentrate almost ex-
clusively on the increase in the returns to unobserved skill and leave aside
the issue of the increasing returns to education. Since, by definition, skill
is not directly observable, we follow others in the labor literature (see Juhn,
Murphy, and Pierce 1993; Gottschalk 1997) and calculate the returns to
skill as the residual from a standard wage regression.

We again estimate the wage regression separately for the 3 census years,
pooling the data across states, but allowing for variation in state mean
wages.'? The wage regression is of the form given in equation (1) and the
results are given in table 7.3.13

12. This might seem odd after our discussion of the magnitude of state education premia.
However, none of the results on residual wage inequality are sensitive to whether we estimate
individual state regressions or a pooled national regression.

13. Allowing for interaction terms between the experience function and other variables
did not change the results on residual inequality.
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Fig. 7.5 Response of plant wages to regional and industry employment shocks
(cumulative effect of a 1 percent decline in employment)

The well-known pattern of returns to observable characteristics 1s evi-
dent in these regressions. In 1970, relative to high school graduates, men
without high school diplomas earned almost 22 percent less, while college-
degree holders earned almost 44 percent more. Men with some college
earned a more modest wage premium of 11 percent, while individuals who
acquired additional tertiary education gained on average an extra 5 per-
cent above college-degree holders. Observables explain 31 percent of the
overall variation in log wages in 1970.'4

In general, the 1980 results confirm prior research and show a modest
decline in the premium for tertiary education relative to high school-
diploma holders, as well as a slight worsening of the relative position of
men without high school diplomas. By 1990, however, the returns to edu-
cation had changed significantly. The wages for men without a high school
diploma had decreased further, while the returns to a college degree rose
over 10 percent, and the returns for further tertiary education had jumped
almost 20 percent. In 1990 observable characteristics explained 40 percent
of overall wage variation, a sizable increase from both 1970 and 1980.

14. Throughout this paper, we restrict our discussion to the education variables among
observable characteristics.
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Table 7.3 Wage Regressions (log real weekly wages)
Variable 1970 1980 1990
Intercept —0.157%** —5.70e-6 —4.70e-6
(26.00) (0.013) (0.012)
Black —0.325%** —0.262%** —0.206***
(98.55) (167.20) (138.81)
Hisp —0.227%** ~0.205%** —0.161***
(33.48) (107.66) (118.45)
Exp 0.161*+** 0.142%** 0.155%**
(176.70) (348.86) (357.82)
Exp2 —8.28e-3*** —7.39e-3*** —7.72e-3**+*
(107.90) (201.65) (207.81)
Exp3 1.83e-4%¥* —1.72e-4*** —1.74e-4***
(77.67) (145.04) (149.34)
Exp4 —1.49¢-6*** —1.50e-6*** —1.50e-6***
(62.98) (119.73) (122.52)
Nohsd —0.218%** —0.231%** —0.248%**
91.61) (189.26) (205.27)
Somecoll 0.109*** 0.078*** 0.112%**
(38.28) (68.47) (113.67)
BA 0.436%** 0.359%** 0.463%**
(122.51) (253.57) (383.99)
Advdeg 0.485%** 0.438%** 0.631%**
(103.75) (249.52) (411.41)
Weekwrk 3.27e-3%** 5.95¢-3%** 10.09e-3%**
(26.28) (118.27) (223.23)
Nonmetro —0.101*** —0.090*** ~0.108%**
(43.15) (75.07) (101.24)
N 406,536 2,094,208 2,223,036
R? 0.31 0.30 0.40

Note: State dummies included. Numbers in parentheses are r-statistics.
***Significant at the 1 percent level.

7.4 Residual Wage Inequality: The Nation

While the regressions in table 7.3 show part of the story of the increase
in inequality, the bulk of the variation in wages remains unexplained by
observable worker characteristics. Increasing returns to education explain
only part of the overall increase in wage inequality. From the regressions,
we calculate the distribution of the wage residual and consider the changes
in the distribution over the period. We consider three measures of the re-
sidual distribution of log weekly wages, the 90-10 wage differential, the 90-
50 wage differential, and the 50-10 wage differential.

The first half of table 7.4 reports the levels and changes in those measures
for the 3 years and two intervals from the pooled national regression. Given
the large literature on the increase in within-group inequality, it is not sur-
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Table 7.4 Changes in Residual Wage Inequality
1970 1980 1990
Pooled National Regressions
90-10 ratio 1.164 1.209 1.282
Change 0.045 0.073
90-50 ratio 0.512 0.535 0.582
Change 0.023 0.047
50-10 ratio 0.652 0.675 0.701
Change 0.023 0.026
Separate State Regressions
90-10 ratio 1.151 1.202 1.275
Change 0.051 0.073
90-50 ratio 0.507 0.531 0.579
Change 0.024 0.048
50-10 ratio 0.643 0.671 0.697
Change 0.028 0.026

prising that we also find a large increase in residual wage inequality as
measured by the 90-10 differential in the 1970s (4.5 percent), and espe-
cially in the 1980s (7.3 percent).’s Changes in the 1970s are split evenly
between increases at the top and bottom, while during the 1980s increases
in inequality at the top half of the distribution were twice as large as those
in the bottom half.

In the second half of table 7.4, we compute our three residual inequality
measures after allowing all the returns to observable characteristics to
vary across states. This specification lets us see how much of the increase
in inequality is due to state-specific changes in the returns to age, educa-
tion, and so on. Allowing the returns to individual characteristics to vary
across states does reduce residual wage inequality for the country as a
whole. However, the magnitude of the reduction is quite small and the
changes over time are unaffected. For the remainder of the paper, we con-
sider only the distribution from the pooled regression.

7.5 Residual Wage Inequality: The States

Thus far we have confirmed the rise in returns to education over time
as well as the increase in residual inequality at the national level during
both the 1970s and the 1980s. However, in section 7.2, we argued that
while regional labor markets are integrated over long horizons, they dis-
play substantial evidence of segregation in the short and medium run. To
use the information on individual states, we construct measures of the
90-10 differential for every state (plus the District of Columbia) in each of

15. These increases are somewhat smaller than those reported elsewhere (e.g., Katz and
Murphy 1992). This difference is most likely due to the fact that we allow the coefficients on
individual characteristics to vary over time.
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our 3 years (see table 7.5). While the national 90-10 differential was 1.164
in 1970, the same measure for the states ranged from 1.013 in Connecticut
to 1.188 in Oklahoma (the median state) to 1.369 in Louisiana and a phe-
nomenal 1.634 in Alaska. The average state 90-10 difference was 1.195
with a cross-state standard deviation of 11.4 percent.

The figures for 1980 and 1990 show similar heterogeneity across states.
In 1980, residual inequality ranged from 1.086 in New Hampshire to 1.215
in Utah (median) to 1.603 in Alaska. The state mean had increased to
1.222 with a drop in the standard deviation to 9.1 percent. Ten years later,
the average 90-10 differential had increased dramatically to 1.274 and the
dispersion remained relatively unchanged (8.3 percent). As with the edu-
cation premia, the returns to unobserved skill varied widely across states
in every year.

7.5.1 Increasing and Decreasing Inequality

The variation in the levels of inequality across states dwarfs the changes
in national inequality over time. In any of the 3 years, a large number of
states have 90-10 differentials substantially above or below the national
average. In addition, states follow very different paths over time both in
terms of levels and rankings. Georgia starts with the 9th highest level of
inequality in 1970, but by 1990 Georgia ranks 32nd and inequality has
fallen almost 4 percent in the state. In contrast, New York moves 25 places
from 15th lowest to 12th highest with an increase of more than 20 percent
in the 90-10 differential. In fact, the changes in state wage inequality show
at least as much heterogeneity as the levels themselves.

While there is no doubt that residual inequality was rising at the na-
tional level during the 1970s, 18 states actually experienced a decline in
inequality during the decade (see table 7.6). At the other extreme, 6 states
had inequality increases at twice the national rate. Even during the 1980s,
a time of dramatically increasing inequality for the country as a whole
(7.3 percent), 2 states saw inequality decrease, and 7 others had increases
of less than 3 percent. In fact, 36 states had slower inequality increases
than the nation. For the entire 20-year period, while the national 90-10
residual increased over 11 percent, 7 states had net declines in inequality.
The locations of states with the highest and lowest inequality changes can
be seen clearly in figure 7.6. In both decades, states with larger black circles,
representing those with the largest rises in inequality, are geographically
clustered around the Great Lakes. On the other hand, the states with the
lowest inequality rises, or decreases, are more likely to be in the Southeast.

Increases in inequality are correlated in the 1970s and 1980s. States with
higher-than-average inequality increases in the first decade were more
likely to also have above-average increases in the 1980s (see fig. 7.7), but
they explain only 27 percent of the overall variation in state inequality
growth in the 1980s.



Table 7.5

Wage Inequality 90-10 Differentials

State 1970 State 1980 State 1990
CT 1.01310 NH 1.08611 NH 1.12899
PA 1.02655 R1 1.11204 R1 1.15529
wi 1.04326 CT 1.11629 VT 1.15984
ME 1.04486 PA 1.12144 CT 1.16751
OH 1.05025 OH 1.12743 MD 1.16879
IN 1.05591 wi 1.13308 DE 1.17011
NJ 1.06629 ME 1.13324 VA 1.18657
MA 1.06794 VT 1.13559 NC 1.18868
MI 1.07588 NJ 1.13705 ME 1.19048
OR 1.08399 MA 1.13778 MA 1.19698
IL 1.09182 NC 1.14656 wi 1.212
MN 1.09303 MN 1.15227 SC 1.21238
NH 1.10414 MD 1.15645 IA 1.22263
RI 1.12168 1A 1.16078 NE 1.22336
NY 1.12348 SC 1.162 NJ 1.22705
MD 1.12970 IL 1.16625 PA 1.2311
vT 1.13820 NE 1.16896 OH 1.23172
wY 1.14331 IN 1.17185 SD 1.23475
uUT 1.14368 VA 1.17399 KS 1.23572
WA 1.14643 KS 1.17642 GA 1.2473
ID 1.15516 DE 1.18211 WA 1.24785
KS 1.16597 M1 1.19022 IN 1.25021
1A 1.16600 NY 1.20196 AR 1.25295
DE 1.16842 ID 1.20926 MN 1.25504
AR 1.18471 WA 1.21082 ID 1.25917
OK 1.18845 UT 1.21519 TN 1.26158
CO 1.21090 AR 1.22184 AL 1.26277
NE 1.21220 TN 1.22387 HI 1.26464
MO 1.21952 MO 1.2261 ND 1.28276
SC 1.22551 GA 1.23226 IL 1.28486
NC 1.22848 HI 1.2403 M1 1.29513
wv 1.22918 OR 1.24477 CO 1.2965
SD 1.23490 OK 1.24943 UT 1.29686
CA 1.23703 CO 1.25027 MO 1.31029
TN 1.25293 ND 1.25173 OK 1.31197
VA 1.25664 AL 1.2536 MS 1.32043
AL 1.26142 FL 1.27309 KY 1.32224
AZ 1.26375 X 1.28065 FL 1.32839
MT 1.26999 wVv 1.28073 OR 1.32906
X 1.27554 CA 1.28309 NY 1.33142
FL 1.28121 KY 1.2869 DC 1.33349
DC 1.28421 MT 1.29133 X 1.34339
GA 1.28618 NV 1.29379 NM 1.35397
NM 1.30236 AZ 1.31669 CA 1.35524
HI 1.30438 NM 1.31818 AZ 1.35716
KY 1.30978 wY 1.32922 NV 1.36228
NV 1.33925 MS 1.32971 wY 1.37519
ND 1.34187 LA 1.37362 wv 1.38325
MS 1.34829 DC 1.37483 MT 1.38571
LA 1.36953 AK 1.60314 LA 1.39944
AK 1.63356 SD — AK 1.60416

Note: Residuals from national-level regressions.



Table 7.6 Changes in Wage Inequality 90-10 Differentials

State 1970-80 State 1980-90 State 1970-90
ND —0.09014 DE —0.012 VA -0.07007
VA -0.08265 MS —0.00928 ND —0.05911
NC —-0.08192 AL 0.00917 NC —0.0398

HI -0.06409 MD 0.01234 HI —0.03974
Sc -0.06351 VA 0.01258 GA —0.03888
GA —0.05391 GA 0.01504 MS —0.02785
NV —0.04547 vT 0.02425 SC —0.01313
NE —0.04324 HI 0.02435 AL 0.00136
N —0.02906 LA 0.02582 DE 0.0017

KY —0.02288 ND 0.03103 ™ 0.00865
MS —0.01857 AR 0.03111 NE 0.01116
NH —0.01803 KY 0.03534 KY 0.01246
RI —0.00963 NM 0.03579 VT 0.02164
FL —0.00812 WA 0.03704 NV 0.02303
AL —0.00781 TN 0.03771 NH 0.02484
IA —0.00522 AZ 0.04047 LA 0.02991
VT -0.00261 NC 0.04212 RI 0.03361
LA 0.00409 NH 0.04288 MD 0.03908
TX 0.00512 RI 0.04325 FL 0.04718
MO 0.00657 wYy 0.04596 NM 0.05161
KS 0.01045 CcO 0.04623 IA 0.05663
DE 0.0137 ID 0.04992 X 0.06786
NM 0.01582 sC 0.05038 AR 0.06824
MT 0.02134 CcT 0.05122 KS 0.06975
MD 0.02674 NE 0.0544 CO 0.0856

AR 0.03713 FL 0.0553 MO 0.09076
CcO 0.03937 ME 0.05724 AZ 0.09342
CA 0.04607 MA 0.0592 WA 0.10143
'A% 0.05156 KS 0.0593 ID 0.10402
AZ 0.05295 IA 0.06185 MT 0.11572
ID 0.0541 OK 0.06254 CA 0.11822
MN 0.05924 TX 0.06274 OK 0.12351
OK 0.06098 NV 0.06849 MA 0.12903
WA 0.06439 CA 0.07215 ME 0.14562
MA 0.06984 IN 0.07837 UT 0.15318
NJ 0.07076 WI 0.07892 wv 0.15407
uT 0.07151 UT 0.08167 CT 0.1544

IL 0.07443 MO 0.08419 NJ 0.16076
OH 0.07718 OR 0.08429 MN 0.16202
NY 0.07848 NJ 0.09 WI 0.16874
ME 0.08838 MT 0.09438 OH 0.18147
Wl 0.08982 WV 0.10251 IL 0.19304
PA 0.09489 MN 0.10278 IN 0.1943

CcT 0.10318 OH 0.10429 PA 0.20455
MI 0.11434 MI 0.10491 NY 0.20794
IN 0.11593 PA 0.10966 MI 0.21925
OR 0.16078 IL 0.11861 wY 0.23188
wY 0.18592 NY 0.12946 OR 0.24507
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Fig. 7.6 Changes in inequality

Note: Actual dot sizes vary continuously. The legend provides three reference points.
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Fig. 7.7 Persistence in inequality changes

7.5.2 The Extreme States and Their Importance

Table 7.6 reports the state changes in wage inequality sorted by perfor-
mance during each decade. The 12 extreme states, 6 with big increases and
6 with declines or small increases, are in boldface. The differences between
the two groups are striking. The six with the biggest increases in the 1980s
(New York, Illinois, Pennsylvania, Michigan, Ohio, and Minnesota) are
all large industrialized states that suffered disproportionately from the re-
cession in the beginning of the decade and lost a large number of manu-
facturing jobs. The six best performers (Delaware, Mississippi, Alabama,
Maryland, Virginia, and Georgia) are mostly southern states that ex-
panded manufacturing employment during the decade.

While there is little doubt that states experienced very different changes
in residual inequality, it does not immediately follow that this heterogene-
ity was important for the national increase. To quantify the importance of
the individual states, we calculate the 90-10 differential with and without
the groups of states that had the biggest and smallest changes. Table 7.7
reports the 90-10 differentials for all states together and two groups of 44
(one without the top 6 and one without the bottom 6).

Excluding the 6 states with the lowest growth in wage inequality, the
overall increase for the United States would have been 19.6 percent higher
during the 1970s and 9.6 percent higher in the 1980s. The states that had
the largest increases in wage inequality during the 1980s had an even larger
effect on the aggregate measure. Inequality increases would have been 36
percent lower in the 1970s and 23 percent lower in the 1980s without the
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Table 7.7 Impact of States with Largest and Smallest Inequality Increases
1970 1980 1990
90-10 Difference (levels)
All states 1.164 [.210 [.282
Excluding six smallest [.154 1.209 1.289
Excluding six largest 1.204 1.228 1.285
90-10 Difference (changes)
All states 0.046 0.073
Excluding six smallest 0.055 0.080
Excluding six largest 0.025 0.056
Table 7.8 Mean Reversion in State Residual Wage Inequality
Dependent Variables
Inequality Change, Inequality Change,
1970-80 1980-90
Intercept 0.536 0.241
(6.406) (2.928)
Initial inequality —0.428 —0.154
(—6.083) (—2.272)
R? 0.429 0.080
N 49 49

Note: Numbers in parentheses are ¢-statistics.

increases in these 6 states. These results suggest that the heterogeneity in
state outcomes was an important determinant of national inequality.

7.5.3 Mean Reversion

It is possible that the heterogeneity in state outcomes merely represents
a mean reversion to a common level of inequality. Regressing the change in
inequality on the initial level, we find that in the 1970s states with higher-
than-average initial levels of inequality showed decreases, or smaller in-
creases, while low-inequality states tended to experience more rapid in-
creases (see table 7.8). States with 10 percent higher initial levels in 1970
had, on average, a 4.3 percent lower rise in inequality over the following
decade. Initial levels explain over 40 percent of the variation in state per-
formance.'®

In contrast, in the 1980s initial levels explain only 8 percent of the subse-
quent movement in inequality across states. The relationship between ini-
tial wage differentials and subsequent changes was still negative, but on

16. When additional variables are added to the specification, the coefficient on lagged
levels is no longer negative for either decade.



Understanding Increasing and Decreasing Wage Inequality 249

average a 10 percent higher initial wage differential in 1980 was associated
with only a 1.5 percent lower increase over the following decade. We can
conclude that the variation in state performance in the 1980s was not
simply a result of mean reversion in inequality.

7.6 The Explanations

The preceding sections show that shocks to regional labor markets per-
sist over the short and medium run and that states had vastly different
outcomes in terms of wage inequality during the 1970s and 1980s. In this
section, we reconsider existing explanations of the rise in wage inequality
using state-level data. As mentioned at the outset, the dominant explana-
tions for the national inequality increase center on the use of skill-biased
technology, changes in product demand due to international trade, supply
shifts due to immigration, and shifts in labor market institutions. We con-
struct state-level variables to proxy for each of the explanations.

7.6.1 Skill-Biased Technological Change

One problem with the hypothesis that skill-biased technological change
has been the source of the rise in overall wage inequality is the lack of direct
evidence. Krueger (1993) argues that the use of computers is associated with
a wage premium, but DiNardo and Pischke (1997) offer a compelling ar-
gument that computers themselves have not changed the wage structure.
Since we do not have direct measures of technology either by state or for
individual workers, we follow Berman, Bound, and Griliches (1994) and
Bernard and Jensen (1997) in using measures of the capital stock as a
proxy for inputs that are complements to skills. A further limitation of
these measures is that they are only available for the manufacturing sector
from the ASM and Census of Manufactures, and as a result may not capture
technology upgrading in other sectors.!” With these caveats, the hypothesis
of skill-biased technological change implies a positive relationship be-
tween increases in capital per worker and inequality within the state.

We consider two measures of skill-biased technology for each state, the
log levels of machine and equipment stocks per worker in the manufactur-
ing sector in the state (Machine) and the log level of computer investment
per worker in manufacturing in the state (Computer). The data are con-
structed from the preceding Census of Manufactures (i.e., the 1967 census
for 1970, the 1977 census for 1980, and the 1987 census for 1990).!8

17. In an alternative view of skill-biased technological change, Acemoglu (1998) models
the increase in skill-biased technology as an endogenous response to the supply of skills. If
he is correct, our measures of computers and machines will not correctly proxy for the
changes in skill-biased technology.

18. The computer investment data are not available for 1970.
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7.6.2 International Trade

Ideally we would be able to measure import and export prices for all
goods produced in a state. Instead we use state-level import and export ex-
change rates (Import and Export). To calculate the import exchange rate for
a state, we start by constructing industry import exchange rates for each
four-digit manufacturing industry. The industry import exchange rates are
given by the sum of real exchange rates indices (U.S. dollars/foreign cur-
rency)'® across countries weighted by that country’s average share in im-
ports in the industry over the preceding 3 years,

IMP,
3) EXCHIM, = ¥ *=——< . EXCH..
~ "IMP :

The state import exchange rate is the weighted sum of industry import
exchange rates with the weights given by the share of the industry in total
shipments from the state, averaged over the sample,

TVS,,
4 I, = ——== . EXCHIM..
@ ! Z‘ TVS '

The expected relationship between the state import exchange rate and in-
equality is negative. A strengthening dollar means cheaper imports in
goods that are produced in the state. If a state contains industries that
experience substantial import penetration, and imports are generally pro-
duced with less-skilled labor, then state-level inequality should rise.

The state export exchange rate is constructed in a comparable fashion:

EXP.
0) EXCHEX, = ¥ —“2+ . EXCH..
= EXP

The state export exchange rate is the weighted sum of industry export
exchange rates with the weights given by the share of the industry in total
exports from the state,*

EXP
6) X, = Z —* . EXCHEX,.
: : EXP

s

If exports are skill-intensive products, as found in Bernard and Jensen
(1995, 1997) we should expect to see a positive relationship between the
state export exchange rate and inequality.

The main difficulty with both exchange rate measures stems from the

19. The exchange rates are nominal exchange rates deflated by GDP deflators in foreign
currency per U.S. dollar normalized to be 100 in 1980.

20. Due to a lack of state industry export data in earlier years, we are forced to use weights
based on the 1987 census.
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inequality data itself. Since we only observe states in 3 years, our exchange
rate measures may not capture the effects of the dollar movements in the
first half of the 1980s.

7.6.3 Industry Composition

To capture changes in the composition of output at the state level, we
include a measure of durable manufacturing employment for the state.
Specifically we calculate the ratio of durable manufacturing employment
to total employment in the three census samples (Durable). The pictures
of the wage inequality changes in figure 7.6 suggest that manufacturing-
intensive states saw disproportionate rises in wage inequality. We expect
that changes in durable employment would be negatively correlated with
inequality changes.

Another measure of product demand is the level of government pro-
curement in the state. The measure is constructed from the government
procurement data of Hooker and Knetter (1997) and is given by the log
level of government procurement expenditures per capita (Procure). Since
the government contracts captured in the data tend to be for large skill-
intensive products, the expected relationship with inequality is positive.

7.6.4 Immigration

To evaluate the potential role for foreign immigration in depressing low-
skilled workers’ wages and thus increasing inequality, we include the ratio
of recent immigrants to the population (Irmmigrant). Immigrants are those
workers who immigrated to the state within the last 5 years of the prior
decade.?! The expected relationship of immigration and inequality is posi-
tive if the pool of immigrant labor is generally less-skilled than the existing
stock of native workers.?

7.6.5 Labor Market Institutions

Recent work by DiNardo, Fortin, and Lemieux (1996) and Fortin and
Lemicux (1997) has revived interest in labor market institutions as sources
of inequality increases. Lee (1999), using state-level data, argues that all
the increase in raw inequality can be attributed to changes in state mini-
mum wages. In particular, the decline in unionization rates and the fall in
the real minimum wage are offered as important explanations for the rise
in wage dispersion. We construct measures of unionization rates (Union)
for each state for the 3 years.” The data on unionization rates come from

21. For example, for the 1980-90 changes in inequality, the immigration measure is calcu-
lated as fraction of the state population who immigrated to the state in 1985-90.

22. Immigrants may have lower apparent skills in the data due to language problems or
discrimination even if their actual skill levels are higher than the native population’s.

23. Barry Hirsch generously provided files with the unionization data. For early years,
some states appear only in groups. We assigned the group unionization rate to the state for
those years. Since both sets of data start in 1973, we use the 1973 values for 1970.
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Kokkelenberg and Sockell (1985) and Hirsch and Macpherson (1993). The
minimum wage data come from Neumark and Wascher (1992). We use
the log of the real state minimum wage as our measure (Minwage).

7.6.6 Income Levels

To capture the possibility that heterogeneity in state inequality mea-
sures is being driven by variations in state income levels, we construct a
measure of state economic activity. For each state we calculate the differ-
ence between the median income and the national median income (Cycle).
In our estimation framework, including state fixed effects, we expect that
higher state incomes would be correlated with peaks in the state business
cycle and associated with lower levels of inequality.

7.7 Explaining State Inequality Changes

Ideally any explanation for the large rise in inequality during the 1980s
would be capable of explaining smaller increases in other periods. For our
estimation procedure, we choose to pool the data across decades instead
of estimating decade-by-decade regressions.?* We estimate the relationship
between our explanatory variables and state residual wage inequality, as
measured by the log 90-10 ratio, in levels, pooled across years with state
fixed effects.”

Table 7.9 contains univariate regressions of state inequality on each of
our explanatory variables in columns (1) through (10). Almost all the vari-
ables are significantly correlated with inequality changes and have the ex-
pected sign. The measure of durable employment share is negatively and
significantly correlated with changes in inequality across states (col. [1])
and can explain almost 30 percent of the variance over the 2 decades. A
1 percent change in the fraction of the sample employed in manufacturing
is associated with a 1.58 percent increase in the 90-10 ratio.

Both measures of technology deepening, log capital per worker and
computer investment per worker, are positively correlated with inequality
across states. The capital-intensity measure by itself accounts for over 20
percent of the variation, while for the 1980s computer-investment changes
can explain over 40 percent of the total state heterogeneity.?

Deunionization is also strongly correlated with increasing inequality.
Decline in union membership rates can account for almost 30 percent of
the variation in the pooled estimation. The minimum wage measure does
the best of all the state-level measures. It is strongly negatively correlated
with increases in inequality and accounts for 45 percent of total variation.

24. In table 7.11 below, we also report estimates for changes during the 1980s.

25. Pooled estimation in first differences across the decades does not yield different conclu-
sions.

26. The computer measure is not available before 1980.



Table 7.9

Explaining Changes in State Residual Wage Inequality

Dependent Variable {log (state 90-10 ratio)]*

M) @ 3 @ %) (©) N ® ®) (10)

Durable
Machine
Computer
Import
Export
Union
Minwage
Immigrant
Procure

Cycle

RZ
N

—_ 1 _583***
(0.247)
0.098%**
(0.019)
0.03]%*+
(0.005)
0.354% %+
(0.088)
0.022
(0.104)
_0_007***
(0.001)
—0.162%++
(0.018)
2.274%%
(1.153)
_0_024***
(0.005)
—0.222%*
(0.107)

0.29 0.21 0.42° 0.14 0.00 0.29 0.45 0.04 0.18 0.04
149 149 99 149 149 149 149 149 149 149

Notes: All regressions were estimated using state fixed effects. South Dakota is missing from the population census for 1980 and Hawaii is missing in all years

from the Longitudinal Research Database. Standard errors are given in parentheses.
2Restduals from log wage regression.

®The computer numbers are not available for 1970.

**Significant at the 5 percent level.

*+*Significant at the 1 percent level.
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Increased immigration also shows up with a positive and significant co-
efficient, although its overall explanatory power is low. Similarly, our mea-
sure of aggregate state economic activity confirms that states moving from
business-cycle troughs to peaks have declines in inequality, although the
measure cannot explain much of the cross-state variation in the 2 decades.

Surprisingly, our measures of international trade do not perform well.
The import exchange rate has the wrong sign, the appreciation of the dollar
on an import basis leads to declines in inequality, and the export exchange
rate is not significant.?” The measure of government purchases per capita
is significant, but unexpectedly negatively correlated with inequality.

These univariate results suggest that a wide range of potential explana-
tions may play a role in the increase in inequality. Changes in minimum
wage, decreases in durable-manufacturing employment, decreases in union-
ization, and increases in capital per worker all have substantial explana-
tory power. However, one drawback of the specification in table 7.9 is
that we have neglected to control for time effects; that is, any unobserved
aggregate trending variable could be driving movements in both our left-
hand-side and right-hand-side variables. We would like to know how ro-
bust the univariates are in the presence of time trends.

Table 7.10 reports the same set of regressions with time dummies (i.e.,
separate time trends for each decade). The differences in the results are
quite substantial. Of the previously significant regressors, only durable
employment and the business-cycle measure remain statistically signifi-
cant. In addition, the coefficient on the export exchange rate switches to a
negative sign and becomes significant, suggesting that depreciations that
stimulate exports may reduce inequality.?® In other words, only changes in
durable employment and business cycles are correlated with differential
movements in inequality across states within decades. In particular, the
prior significance of the state minimum wage was due almost entirely to
its aggregate trend movements and not due to variation across states.

We consider a multivariate specification with all our potential explana-
tory variables in table 7.11. Columns (1) and (2) report pooled results for
both decades without and with time dummies, respectively, while columns
(3) and (4) report results just for the 1980s. In all specifications for both
time periods, the share of durable-manufacturing employment and the
state of the state business cycle enter significantly and with the expected
sign. Declines in durable-manufacturing employment are strongly associ-
ated with inequality increases, even allowing for the presence of alternative

27. We caution that this does not mean that international trade was unimportant for in-
equality increases. The decade-long span of our data may hide the role of trade. Preliminary
work looking at state-level foreign direct investment shows mixed results.

28. Bernard and Jensen (1997) find that exporters contribute to increases in wage differen-
tials between production and nonproduction workers. However, this may reflect changes in
education premia as opposed to changes in residual wage inequality.



Table 7.10

Explaining Changes in State Residual Wage Inequality (with year dummies)

Dependent Variable [log (state 90-10 ratio)]

(M @ 3 ) % (6) M ® 9 (10)

Durable
Machine
Computer
Import
Export

Union
Minwage

Immigrant
Procure

Cycle

R?
N

—1.047%%*
(0.007)
—0.033
(0.028)
—0.001
(0.007)
—-0.012
(0.140)
—0.311%*
(0.145)
-0.002
-0.142
(0.100)

-1.179

(1.03)

0.002
(9.012)
—0.209%**
(0.080)

0.55 0.45 0.67° 0.45 0.48 045 0.46 0.45 045 048
149 149 99 149 149 149 149 149 149 149

Notes: All regressions were estimated using state fixed effects and time dummies. South Dakota is missing from the population census for 1980 and Hawaii
is missing in all years from the Longitudinal Research Database. Standard errors are in parentheses.

aResiduals from log wage regression.

*The computer numbers are not available for 1970.
**Significant at the 5 percent level.

***Significant at the | percent level.
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Table 7.11 Explaining Changes in State Residual Wage Inequality

Dependent Variable [log (state 90-10 ratio)]®

() ) ©) @
Durable —1.175%** —1.217%** —0,803%** —0,698***
(0.224) (0.228) (0.238) (0.243)
Machine —0.001 —0.011 0.014 —0.009
(0.024) (0.025) (0.027) (0.030)
Import —0.011 -0.168 0.259* 0.326**
0.114) (0.139) (0.144) (0.148)
Export 0.039 —0.106 0.011 0.005
0.121) (0.140) (0.109) (0.108)
Union 0.000 0.000 0.001 0.003
(0.002) (0.002) (0.002) (0.002)
Minwage —0.139%** —0.087 —0.151%** —0.045
(0.031) (0.095) (0.042) (0.079)
Immigrant —0.198 —0.444 -0.338 —0.837
0.911) (0.932) (1.307) (1.322)
Procure —0.002 0.012 0.010 0.009
(0.009) (0.011) 0.011) 0.011)
Cycle —0.255%** —0.217%** —0.267** —0.312%**
(0.075) (0.079) (0.100) (0.103)
Time dummies Yes Yes
R? 0.64 0.65 0.81 0.82
N 149 149 99 99

Notes: All regressions were estimated using state fixed effects. South Dakota is missing from
the population census for 1980 and Hawaii is missing in all years from the Longitudinal
Research Database. Standard errors are in parentheses.

“Residuals from log wage regression.
*Significant at the 10 percent level.
**Significant at the 5 percent level.
***Significant at the 1 percent level.

explanatory variables. Similarly, state business-cycle expansions are asso-
ciated with declines in residual inequality, and recessions are times of in-
creasing inequality. The state minimum-wage measure is again significant
only in the specifications without time trends. Of the other explanatory
variables, measures of capital intensity, immigration, exchange rates, union-
ization, or government procurement, none is close to being significant,
except for the import exchange rate measure in the 1980s, which has the
wrong sign.

7.8 Inequality at the Top and Bottom

The preceding results focused on changes in the log 90-10 ratio of resid-
ual wages. In this section, we explore what differences, if any, result from
looking at changes in the top and bottom halves of the residual wage
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distribution. Table 7.12 reports specifications for the 90-50 and 50-10 in-
equality measures with and without time trends. All regressions are pooled
over both decades, estimated in levels with state fixed effects.

The results for the 90-50 ratio are in columns (1) and (2) of table 7.12.
Increases in inequality in the upper half of the residual wage distribu-
tion are significantly negatively correlated with the share of durable-
manufacturing employment, although the point estimates are less than
one-half those of the entire distribution. In the specification without time
trends, we also find significant effects of immigration and the two ex-
change rates. The exchange rates have the expected sign, a strengthening
dollar increases inequality through imports, but a weakening dollar in-
creases inequality through exports. Surprisingly, the minimum-wage mea-

Table 7.12 Explaining Changes in State Residual Wage Inequality
Dependent Variables*
log (state 90-10 ratio) log (state 50-10 ratio)
0] )] 3 @
Durable —0.370%** —0.341%** —0.805%** —0.875%**
(0.101) (0.103) (0.185) (0.189)
Machine —-0.004 —0.011 0.003 0.00
(0.011) (0.011) (0.020) (0.021)
Import —0.085* -0.112* 0.074 —0.056
(0.051) (0.063) (0.094) 0.115)
Export 0.127** 0.085 —0.088 -0.192
(0.055) (0.063) 0.099) 0.116)
Union —0.000 —0.000 0.001 —0.000
(0.001) (0.001) (0.001) (0.001)
Minwage —0.112%** —0.032 0.026 —0.055
(0.014) (0.043) 0.026) (0.078)
Immigrant 1.261%** 1.041** —1.459* —1.485*
(0.412) (0.421) (0.754) 0.771)
Procure 0.001 0.004 —0.002 0.008
(0.005) (0.005) (0.007) (0.009)
Cycle -0.017 —0.022 —0.238%** —0.194***
(0.034) 0.036) (0.062) 0.065)
Time dummies Yes Yes
R? 0.79 0.80 0.39 0.42
N 149 149 149 149

Notes: All regressions were estimated using state fixed effects. South Dakota is missing from
the population census for 1980 and Hawaii is missing in all years from the Longitudinal
Research Database. Standard errors are in parentheses.

2Residuals from log wage regression.
*Significant at the 10 percent level.
**Significant at the 5 percent level.
***Significant at the 1 percent level.
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sure enters with the expected sign and significantly. We suspect this result
is, again, due to decade trends, as most, if not all, economic theories would
suggest that changes in the minimum wage should not affect this part of
the wage distribution. The state of the business cycle, while significant for
changes in the 90-10 differential, does not affect dispersion at the top of
the distribution.

Looking at the results for the 50-10 ratio in columns (3) and (4) we find
some surprising differences. Overall, our set of variables explains less
of the cross-state inequality movements in this part of the distribution.
Durable-manufacturing employment, as always, is negative and strongly
significant with a much larger coefficient. However, increases in inequality
at the bottom of the skill distribution are not significantly correlated with
either the measure of technology, the exchange rate measures, or changes in
state minimum wages. In addition, the coefficient on immigration has the
opposite sign from what we might expect and is marginally significant. The
business-cycle measure is now strongly significant with the expected sign.

Taken as a group, these results confirm the importance of durable-
manufacturing employment in accounting for inequality changes through
the skill distribution. They also highlight the relative importance of busi-
ness cycles on wage movements in the bottom half of the distribution. The
results for state minimum wages largely confirm our earlier findings and
suggest that minimum-wage changes are not driving large increases in in-
equality.

7.9 Conclusion

In this paper, we argue that the previous research on wage inequality in
the United States has largely overlooked an important source of informa-
tion, the heterogeneity of inequality movements across regions.?? We sus-
pect this oversight stems from an assumption that individuals participate
in a single national labor market. If there is one nationwide market setting
wages, then there is no reason to look at regional data to understand
sources of the rise in wage inequality. If, however, regional labor markets
experience idiosyncratic shocks that are only slowly transmitted to other
areas, then we can potentially learn about the sources of inequality from
the experiences of different regions.

We find that the assumption of a single national labor market fails in
the data. Blanchard and Katz (1992) show persistent effects of state em-
ployment shocks. In addition, we find that education premia show large,
persistent differences across states, suggesting that flows of workers and

29. As mentioned earlier, important exceptions are Bound and Holzer (1996), Borjas and
Ramey (1994, 1995), and Topel (1993).
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firms are not sufficient to eliminate wage differentials. Finally, we show
that regional employment shocks have large effects on plant-level wages.*

The story that emerges from most of the prior literature on wage in-
equality in the United States is one of a remarkably consistent increase
during the 1970s and 1980s across and within groups (industries, educa-
tion categories, etc.). The state-level data provide a very different view.
Measures of state inequality show a remarkable variety of levels and
changes over time. In any given year, numerous states have levels of in-
equality far from the national average in both directions. More impor-
tantly, the relative positions of the states change sharply from decade to
decade. Numerous states with above-average inequality in 1970 end up
being relatively equal 20 years later, and some states even improve their
absolute positions over the period.

This variety of outcomes at the state level provides a natural environ-
ment for reexamining the existing theories for the overall inequality rise.
To evaluate existing theories of the rise in inequality, we construct state-
level measures of industrial composition, skill-biased technology, interna-
tional trade shocks, and labor market institutions.

Among our results, one fact is clear. The decline in the share of durable-
manufacturing employment is negatively correlated with inequality in-
creases in all our specifications, over all periods, and for every segment
of the residual wage distribution. By itself, the share of durable-manu-
facturing employment can account for 30 to 55 percent of the state changes
in wage inequality and is especially important for movements in the bot-
tom half of the wage distribution.

The most surprising failure in our state regressions are our measures of
international trade and weighted state import and export exchange rate
indices, which are not significant and usually are the wrong sign. On the
other hand, while immigration is not important for changes in the 90-10
ratio, increased foreign immigration is positively correlated with inequality
increases in the upper half of the skill distribution, and negatively corre-
lated in the bottom half.

The evidence collected here is a useful starting point for reconsidering
possible explanations for the large increase in inequality in the 1980s, and
the smaller but significant increases in the returns to skill in the 1970s.
Unlike previous research on inequality increases, we find an important
role for the decline of manufacturing employment. These results suggest
the importance of understanding the sources of and variation in manufac-
turing employment declines. While international trade appears not to have
played a direct role in the inequality rise, its role in changing the com-

30. We encourage further research on the integration of regional labor markets, whether
it is increasing, and for which types of workers.
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position of production remains to be explored. On a more positive note,
the results also suggest that, to the extent that manufacturing employment
has stabilized, the increases in residual wage inequality should slow as well.
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Comment Lee G. Branstetter

Introduction

This interesting paper is the latest in a series of interesting papers gener-
ated by the productive collaboration of Andrew Bernard and Brad Jensen.
I found this to be a provocative and well-executed piece of research, and
I suspect that this paper may be one of the most important contributions
that will emerge in this volume. While, in keeping with the traditional re-
sponsibilities of a discussant, I will raise some questions about the authors’
approach and results in these comments, I should stress at the outset that
I like this paper very much. I should also issue a disclaimer: I am neither
a labor economist, nor an “expert” in the debate over the sources of in-
creases in U.S. income inequality. Therefore, the authors and the reader
should apply the appropriate discount factor to all that I am about to say.

The authors’ starting point is the observation that, while the inequality
of income distribution in the United States has widened substantially over
the last decade, the direct causes of this increase have eluded the collective
research efforts of some of the brightest minds working in economics. The
estimated effects of the usual suspects—international trade, deunioniza-

Lee G. Branstetter is assistant professor of economics and director of the East Asian
Studies Program at the University of California, Davis, and a faculty research fellow of the
National Bureau of Economic Research.
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tion, and minimum wage changes—can explain only a portion of this in-
crease. The rest is attributed to “skill-biased technological change,” but
this attribution has come about more through a process of elimination of
alternatives than on the basis of direct evidence.

Can economic analysis at the regional level help us disentangle the
causes of changes in the income distribution at the national level? The
promise of this idea is that there is considerable variation across states,
not only in levels of inequality and their potential determinants, but also
in the rates of change of these variables over time, which could be ex-
ploited to improve identification. Of course, there are also costs to this ap-
proach. One cost comes from the data: The authors have only three cross
sections of census data to work with, whereas, for instance, Katz and Mur-
phy (1992) had annual data from the 1960s through the 1980s, which al-
lowed them to look closely at the dynamics of labor market adjustment.
Here data availability precludes such an analysis of dynamics. More sub-
stantively, U.S. states are really not like miniature countries, nor is the
United States like a state within a larger supranational economy.! For this
and other reasons, extracting lessons for national policy from the experi-
ence of individual states may prove problematic.?

Nevertheless, a number of researchers have sought to understand
changes in the wage distribution by looking at regional economic develop-
ments, including Topel (1986, 1994), Bound and Holzer (1996), Borjas
and Ramey (1995), and others. These papers have tended to measure in-
equality by examining the returns to education. Bernard and Jensen make
a valuable contribution to this line of research by focusing on state-level
changes in residual wage inequality. This approach certainly has promise.
After all, international economists and growth specialists have learned
much through empirical work at the state and local levels. Such geographic
disaggregation may prove to be even more useful in economic analysis of
increasing income inequality.

Are States the Appropriate Unit of Analysis?

Given the potential advantages of geographically disaggregating the na-
tional economy, the first challenge we come up against is how to define

1. Products and capital move much more freely across state borders than across many
national borders, and the associated forces of factor-price convergence are likely to be orders
of magnitude stronger within than across countries. Even labor, relatively immobile though
it is, is much more mobile within the United States than it is across national borders. Finally,
as Paul Krugman (1996) and others have pointed out, for all of the talk of globalization, the
U.S. economy remains in many ways a closed system, since the vast majority of goods and
services consumed within its borders are also produced there. This is much less true of indi-
vidual states, even less true if the level of analysis is the MSA.

2. Bernard and Jensen argue that “any theory of the rise in income inequality in the United
States as a whole should also be capable of explaining the wide variety of outcomes across
individual states.” I think this might be asking a bit too much from any theory we are likely
to be able to construct, although I agree with their basic message.
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regional economies. Are states the appropriate units? To their credit, the
authors have obviously thought about this issue, and readily admit the
problems of using state data. I think this issue is important enough to
merit some additional comment here.

The obvious advantage of states is that much data is available at the
state level because states are important political units within the U.S. fed-
eral governmental structure. However, there can be considerable diversity
within as well as between states. I am not just talking about the obvious
differences between urban and rural labor markets (are labor market con-
ditions more similar between San Francisco and the Central Valley than
they are between San Francisco and Boston?). In their study of college
wage premia at the metropolitan statistical area (MSA) level, Borjas and
Ramey (1995) document nontrivial differences across different urban
areas within the same state! Moreover, the political boundaries between
states often do not correspond very well to the contours of regional econ-
omies. Casual empiricism suggests that California contains at least two
regional economies, northern California and southern California, with
different patterns of specialization in production and possibly different
business cycles. At the other extreme, casual empiricism can also identify
groups of states that are obviously highly integrated, such as the Tri-State
region surrounding metropolitan New York.

Different papers in this literature have taken different approaches to this
problem. Robert Topel has looked at agglomerations of states (regions),
while Bound and Holzer (1996) and Borjas and Ramey (1995) have looked
at MSAs. The fact that these papers have come to different conclusions
about the sources of changes in regional income inequality suggests the
answers one gets may be somewhat dependent on the level of aggregation
at which one conducts empirical analysis. All that being said, I must say
that states strike me as a completely logical place to begin.

Do State-Level Labor Markets Exist?

Taking the state as the appropriate unit of analysis, the authors note
that looking at state-level data only makes sense if the level of integration
across states is limited, at least in the short to medium term. The authors
offer three pieces of evidence concerning this claim. First, the authors cite
the well-known study by Blanchard and Katz (1992). This study indicates
that the migration of workers across state boundaries mediates shocks to
employment over horizons of 6-10 years. It seems to indicate that state-
level labor markets only exist in the medium run, rather than the long run.

To provide additional support for limited integration across states, the
authors show that returns to education differ substantially across states.
This is a striking piece of evidence. However, some care needs to be taken
in interpreting these numbers. What the coefficients on education actually
measure in these regressions are the statistical relationships between



264 Andrew B. Bernard and J. Bradford Jensen

schooling and income for a cross section of residents of a particular state
at a particular time. The wages of highly educated current residents are
measured relative to the less-educated current residents of that state. Of
course, many current residents were educated outside the state of current
residence.? Furthermore, this measure will probably be higher in states
with more unequal income distributions.

What these coefficients do not measure are the alternative real wages
that could be earned by a given individual with a given level of education
and quality, who is contemplating a move to a different state. Imagine an
MIT Ph.D. choosing among California, Michigan, and Texas—her deci-
sion will be influenced by where her wages are the highest, not where high
school dropouts have the lowest relative wages. Another way of thinking
about this question is to ask what we might expect a “perfectly integrated”
labor market to equalize. The answer is fairly complicated—the after-tax,
“cost-of-living” adjusted real wage for individuals with identical educa-
tion/skill levels (which is not necessarily well captured by “years of school-
ing”), adjusting for noneconomic amenities (California sunshine or the
indignity of being represented by certain politicians in Washington) that
are likely to differentially impact utility for different education groups, up
to the fixed cost of migrating across states. In other words, it is not clear
that even perfectly integrated national labor markets would equalize the
education premia that the authors measure. Nevertheless, I do believe that
the differences in these measured premia are so large that they are very
difficult to reconcile with any notion of a well-integrated national labor
market, even in the medium to long run.

For skeptics not convinced by these first two pieces of evidence, the
authors undertake some original empirical analysis using the ASM data
in defense of their proposition of limited interstate integration of labor
markets. They compute the relevant impact of industry and state employ-
ment shocks on average wages at the plant level, finding that plant-level
wages tend to respond more quickly and to a greater extent to state em-
ployment shocks (employment changes outside the two-digit industry of
the plant) than to industry shocks (nationwide employment in the same
two-digit industry outside the state). I would have thought that plants
adjust employment rather than wages, especially in the short term.* I also

3. These coefficients are also possibly affected by different levels of educational quality
across states, as the authors suggest, but they do not measure these levels of quality. In order
to do that, one would need information on where a person was educated as well as where
they currently lived. David Card and Alan Krueger (1992) present evidence on the returns
to education in different states—their evidence suggests that, at least historically, important
quality differentials have existed.

4. Given the way plant-level wages are computed, these measured wage changes could
reflect changes in the composition of employees rather than a change in the marginal wage
paid to a “representative worker.”
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harbor some reservations about these results due to the fact that many
industries are geographically concentrated. Krugman (1996) has suggested
that this concentration is evidence of agglomeration externalities. Regard-
less of the reason, the fact of geographic concentration of industries seems
fairly well established. I am therefore a bit surprised that the data seem to
have so little trouble differentiating between state employment shocks and
industry employment shocks. (It seems that a major downturn in the aero-
space industry should have some impact on the state of Washington,
just as the oil price declines of the mid-1980s induced a regional slump
in Texas and Oklahoma.) Nevertheless, I do not dispute the results-—yet
more evidence that there is but limited integration of local labor markets
in the short to medium run.

Residual Inequality at the State Level and Its Causes

Having offered evidence on limited labor-market integration, the au-
thors then construct measures of “residual inequality” (changes in the
log wage ratio of the 90th percentile and the 10th percentile of the wage
distribution, controlling for the effects of education and demographic fac-
tors) at the state level. These measures have changed over time in dramati-
cally different ways in different states. In fact, for me, the most striking
feature of the paper was the contrast between the declining residual in-
equality in some southern states (—7 percent for Virginia) versus explod-
ing inequality in some northern states in the old manufacturing belt (21.9
percent for Michigan and 20.8 percent for New York) and the West. A
whole research agenda could be built around exploring and explaining
these differences, which to my knowledge are documented for the first time
in this paper. I hope that the authors will proceed full speed ahead in this
direction, and I look forward to reading their future papers on this topic.

I have one concern about these numbers, however. Residual income in-
equality is only one component of the total increase in wage inequality
observed in the United States over the last 2 decades. We need to keep
this in mind in our subsequent discussion of the authors’ results.’ On a re-
lated note, I would like to point out that, as the authors freety admit, they
are not weighting by population in any sense. Their striking results may
be driven by big changes in small (less populous) states. Not that this is
not interesting, but the implications for the U.S. economy as a whole will
be different in this case. On the other hand, the authors present evidence
in section 7.5.2 that suggests the extreme states are collectively large
enough to have had some impact on overall national trends.

The variable that stands out as explaining the changes in residual wage

5. Virginia may have undergone a decline in the level of residual income inequality, but
according to the authors’ figure 7.3, its advanced degree premium—an alternative measure
of inequality—has been persistently high relative to other states.
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inequality across states is the (change in) percentage of the state labor
force employed in durable-goods manufacturing. Somewhat surprisingly,
measures of migration and international exposure seem to matter little,
but this measure of changes in the industry composition of employment
has very large and very robust effects on local income inequality. The po-
tential implications of this finding are hard to overstate. Careful research
at the national level has consistently failed to find any strong relationship
between changes in income inequality and changes in the pattern of labor
demand across industries.® In this paper, at the state level, the authors are
able to identify such a linkage in their data. The authors suggest that this
is evidence that changes in demand for labor across industries really do
have a powerful impact on inequality. They tell a story of manufacturing
relocation from the Midwest to the South that is consistent with the data.

An Alternative Explanation?

Does durable-goods manufacturing really move the wage distribution?
Perhaps so. I must admit to have been so brainwashed by the accumulated
evidence against industry composition being important that I am not eas-
ily persuaded. Let me suggest an alternative story, which is actually not
my own—rather, it i1s a restatement of Bound and Holzer’s (1996) story
based on their analysis of regional labor markets at the SMSA level and
the work of Topel (1986). It focuses on labor supply considerations, which
are, I think, somewhat in the background in this paper. I should say that
I myself do not put too much stock in this alternative scenario, but it is at
least worth thinking about.

Let us suppose that Blanchard and Katz (1992) are right—interstate
migration does act to smooth shocks. However, the propensity to migrate
is quite different for educated/skilled workers than for uneducated/un-
skilled workers; it is higher for the more-educated and better-skilled work-
ers. This has implications for the wage distribution following a shock to
the local economy, whether we measure this by the college wage premium
(picking up the returns to educational attainment) or residual wage in-
equality (picking up, at least in part, the returns to skill, broadly defined).
Wage adjustment will fall more heavily on the less-mobile workers. So,
less-skilled workers in the southern boomtowns have their wages bid up,
less-skilled workers in the North have their wages pushed down. Obvi-
ously, expectations about the duration of the shock affect the migration
response. But it is not too hard to tell a story of Midwest versus South in
which asymmetric responses to different overall demand shocks, rather

6. This failure is one important reason why the economics profession has been skeptical
about the popular linkage between the rise of manufactured goods imports and the declining
economic fortunes of the less educated and less skilled.
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than changes in industry composition, tell the story. And the convergence
of the southern regional economy toward national levels of income and
capital per worker, if nothing else, could drive these kinds of changes. How
do I explain the big effects of durable goods? I would have to argue that
it is picking up other factors. Durable goods is such a broad aggregate of
economic activity that the argument is not impossible to make, but it is
not easy either. Furthermore, this alternative explanation may not be con-
sistent with the facts. The authors have told me that a more inclusive mea-
sure of immigration from other states proved insignificant in earlier regres-
sions, which would certainly go against this story. Bound and Holzer
(1996) have found substantial effects from migration on the college wage
premium, using data at the MSA level, but this does not insure that migra-
tion would have similar effects on residual inequality at the state level.

Implications for the Increase in Inequality at the National Level

I would like to end this review with the same question I posed in the
introduction: Can an examination of changes in income inequality at the
regional level help us understand changes in the income distribution at the
national level? Here the authors’ findings are extremely provocative but,
perhaps, not quite conclusive. Nevertheless, as the authors of this paper
have measured it, a very large portion of the increase in residual inequality
can evidently be explained by changes in industrial structure, and that, in
itself, could turn much of what has been written about increasing income
inequality on its head.

In fact, the basic message and ultimate impact of this paper may go well
beyond the relatively narrow question I posed in my introduction. The
balance of the evidence presented in this paper strongly suggests that re-
gional labor markets are much less strongly integrated at the national level
than most of the economics profession had previously assumed, despite
high levels of interstate migration and more less or less perfectly free trade
of goods and services across state lines. At the very least, these findings
need to be further explored and explained. Their implications may inform
not only our understanding of changes in income inequality, but also our
understanding of the roles of distance and political borders in intra-
national as well as international trade, and the limits this may place on
the level of intranational economic integration and, even, the definition of
national economic policy. I look forward to the next paper by these au-
thors on this topic.
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