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Changes in Income Inequality
across the U.S.
Over the past four decades, overall income in-
equality has increased in the U.S. One particlarly
striking feature of the data is that the income
gap has widened most between the top and the
middle of the distribution, while it has remained
relatively stable between the middle and the bot-
tom. The causal forces behind the increase in in-
equality have been a topic of much debate among
the public, the media, and policymakers (see, for
example,Yellen 2006), as well as a rich field of
research for economists.

Underlying these inequality trends are considerable
differences across regions.Relating these differences
to regional characteristics could help identify the
sources of national growth in inequality; yet, sur-
prisingly little research has done so.One exception,
though now somewhat dated, is Topel (1994), who
looked at the nine major regions of the U.S. and
explored how the cross-regional variation in the
demand for and supply of skilled labor, immigra-
tion, female labor force participation, and techni-
cal change can explain the regional variation in
the growth of income inequality.

In this Economic Letter, we follow in that spirit,
examining income trends at the county level be-
tween 1990 and 2000. Basing our analysis on
leading theories of the growing gap between the
top and middle of the distribution as well as the
stable gap between the middle and the bottom,
we explore whether county differences in skill
levels, immigration levels, and vulnerability to
offshoring—that is, relocating domestic opera-
tions overseas—appear to be associated with
these trends. Our results do lend tentative support
to these theories.

National trends in income inequality
Figure 1 shows the national trends in inequality
in the top and bottom halves of the distribution
from 1967 to 2005, according to U.S. Census
Bureau data on household income. Household
income is primarily wages and salaries, but it also
includes income from self employment, interest,
dividends, rentals, retirement, and certain govern-

ment transfers.Top-half inequality refers to the
95/50 interpercentile ratio (that is, the ratio of the
95th percentile to the 50th percentile of the income
distribution) and bottom-half inequality refers to
the 50/20 interpercentile ratio.We chose these
ratios (as opposed to, say, 90/10 and 50/10) since
these data are available at the county level, which
is our unit of analysis.As the figure illustrates, while
bottom-half inequality has remained relatively
stable over the last 40 years, top-half inequality
has followed a fairly steady upward trend. Specifically,
in 1967, the 95th percentile of household income
was 2.6 times higher than the 50th percentile, and
by 2005, it was 3.6 times higher.

Potential factors in the evolution
of recent inequality trends
Economists have pointed to three particularly
important drivers of the recent trends in income
inequality: offshoring and immigration, both of
which are related to globalization trends, and
technological advances that favor skilled workers
(often referred to as “skill-biased technological
change” or SBTC). Offshoring could help explain
the stagnation of wages at the middle of the in-
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Source: U.S. Census Bureau. Gray bar indicates the decade for which we
have county-level data.
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come distribution, while immigration could push
down wages at the bottom. SBTC could help
account for the surge in income at the top of
the distribution.

Offshoring refers to the shift in the production of
goods and services from the U.S. to other countries.
Recently, the sector most affected by offshoring
has been manufacturing. Since the manufacturing
sector traditionally has been a major employer of
middle-income workers, the growth in offshoring
may explain the reduced demand for such workers
in U.S. labor markets and the consequent depress-
ing effect on their wages.Thus, offshoring may
account for the widening of the 95/50 gap and
the narrowing of the 50/20 gap, all else equal.

Though immigration is integrally linked to global-
ization trends, in that it represents global mobility
of labor rather than of capital and final goods, it
is nevertheless distinct from offshoring because it
disproportionately brings low-skill workers into
the U.S. instead of moving jobs abroad.As immi-
gration increases the relative supply of low-skill
workers, the income of individuals at the 20th per-
centile declines, and the 50/20 ratio increases, all
else equal.Thus, immigration has been viewed by
some as contributing to the growth in overall in-
come inequality and as being a countervailing force
offsetting factors that are working to compress
the bottom half of the income distribution (such
as SBTC and globalization).The immigration
hypothesis offers no clear prediction regarding
top-half inequality.

Autor, Katz, and Kearney (2006) propose the
SBTC hypothesis to explain the trend in both
the 95/50 and 50/20 ratios.This hypothesis starts
with the premise that information technology
(IT) goods are particularly useful for doing the
sorts of routine tasks that were traditionally per-
formed by middle-income (medium-skill) occupa-
tions, such as bookkeeping or assembly-line work.
At the same time, IT tends to complement the
productivity of abstract-task (high-skill) workers,
such as financial advisors.Thus, the decline in the
price of IT goods has led employers to use IT
capital instead of medium-skill workers, while it
has increased demand for high-skill workers; it has
had relatively little effect, however, on the demand
for low-skill workers, such as truck drivers or
janitors.The shift in relative skill demands, in
turn, causes increased polarization of wages; that
is, all things equal, it tends to widen the 95/50
gap and narrow the 50/20 gap.

Some suggestive evidence
We explore the potential of each of these three
factors to explain the differential trends in top-half
and bottom-half income inequality using data for
the roughly 3,000 counties in the contiguous U.S.
We focus on household income percentiles for
1989 and 1999 from the U.S. Census Bureau
(based on the 1990 and 2000 Decennial Censuses;
data for others years were not available).The geo-
graphic variation in inequality growth can be
crucial to separately identifying the factors associ-
ated with the growth in top-half inequality and
the relative stagnation in bottom-half inequality.
We find that the growth of inequality varied widely
among these counties. For the top half of the in-
come distribution, the percentage change in income
inequality between 1989 and 1999 ranged from
–50% to 79%,with a mean of 2.7%; for the bottom
half, changes ranged from –37% to 44%, with a
mean of –3.0%.

We conducted a simple, multivariate regression
analysis to assess the contribution of each factor
to the change between 1989 and 1999 in the top
and bottom halves. For offshoring, we look at the
association between inequality growth and man-
ufacturing’s share of county employment in the
initial year (1989), which may indicate a county’s
initial “vulnerability” to offshoring. For immigra-
tion, we use a county’s initial (1989) noncitizens’
share of the 18-and-over population as an indicator
of its “openness” or “susceptibility” to subsequent
immigration, both legal and illegal, since previous
research has shown that immigrants tend to settle
in areas with high proportions of legal (and overall)
immigrants. (Using the foreign-born population
share gives nearly identical results.) For SBTC, the
effect on widening the gap in the top half while
narrowing it in the bottom half should be more
pronounced in counties where high-skill labor is
relatively more important. It has been shown that
a reasonably good predictor of a local area’s SBTC
is its initial (1989) education level, taken as the
share of the county’s population with college ed-
ucation (see Doms and Lewis 2005).

Figure 2 displays our estimates for each factor.The
numbers are coefficients, which represent the con-
tribution (in percentage points) to the 1989–1999
growth rate of the 95/50 (or the 50/20) ratio as-
sociated with a 1 percentage point increase in a
factor. Beginning with the SBTC explanation, we
find that a county with a 1 percentage point higher
college share than average (specifically, 16% instead
of 15%) in 1989 would be expected to have seen



a 0.53 percentage point higher increase in its 95/50
ratio over the subsequent decade (that is, instead
of the average increase of 2.7%, top-half inequal-
ity would grow by 3.2%). For the bottom half of
the distribution, the average county’s ratio expe-
rienced a decline of –3.0% from 1989–1999, so
the 0.11 coefficient can be interpreted as saying
that, compared to the average county, a county
with a 1 percentage point higher college share in
1989 would be expected to have experienced a
0.11 percentage point slower decline in the 50/20
ratio over the subsequent decade (that is, a decline
of –2.89% instead of –3.0%).

Our results then show that, consistent with the
SBTC hypothesis, education share has a large posi-
tive and statistically significant association with
top-half inequality. However, the coefficient on the
50/20 ratio contradicts the SBTC prediction, as it
also is positive and significant, even though much
smaller.The reason could be that, while the col-
lege share of the population is a good proxy for
the type of computerization that complements
high-skill labor, it may not be a good proxy for
the type of computerization that substitutes for
medium-skill workers.

Turning to the role of offshoring, our results are
consistent with the hypothesis that offshoring
pushed down the wages of middle-income work-
ers (who tend to be disproportionately employed
in manufacturing).We find that the initial manu-
facturing share is positively associated with the

change in the 95/50 ratio and negatively associated
with the change in the 50/20 ratio (both are sta-
tistically significant).

For immigration, we find that the 1989 noncitizen
share has a positive association with bottom-half
inequality changes over the subsequent decade; the
association for upper half inequality is not statis-
tically significant.These results are consistent with
the immigration hypothesis, which predicts that
the income of those at the lower end of the in-
come distribution will be pushed down, increasing
bottom-half inequality while offering no predic-
tions for top-half inequality.

Conclusion
This analysis of the 1990s suggests that offshoring,
immigration, and SBTC all likely played impor-
tant roles in the divergent trends of top-half and
bottom-half income inequality in the U.S. over the
past four decades. However, the statistical associa-
tions we have uncovered are not necessarily causal,
and there are other possible factors we did not
explore, such as the increase in the female labor
force participation rate and the increase in capital
income, including dividends, capital gains, and in-
terest income, relative to labor income.Nonetheless,
this preliminary analysis suggests that further re-
search exploring the geographic patterns in the
evolution of top-half and bottom-half inequality
could be fruitful in identifying the separate con-
tributions of each of these factors.

Daniel Wilson
Economist

Tali Regev
Economist

References
Autor, David H., Lawrence F. Katz, and Melissa S.

Kearney. 2006.“The Polarization of the U.S. Labor
Market.”American Economic Review 96(2), pp. 189–194.

Doms, Mark, and Ethan Lewis. 2005.“The Diffusion
of Personal Computers across the U.S.” FRBSF
Economic Letter 2005-37 (December 23).
http://www.frbsf.org/publications/economics/
letter/2005/el2005-37.html

Topel, Robert H. 1994.“Regional Labor Markets and
the Determinants of Wage Inequality.” American
Economic Review 84(2), pp. 17–22.

Yellen, Janet. 2006. “Economic Inequality in the
United States.” FRBSF Economic Letter 2006-33-34
(December 1). http://www.frbsf.org/publications/
economics/letter/2006/el2006-33-34.html

FRBSF Economic Letter 3 Number 2007-28 September 21, 2007

growth and 1990 characteristics

0.53

0.14

0.59

0.06
0.11

-0.03

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

College share Manufacturing
share

Noncitizen share
(18+)

95/50 50/20

Figure 2
Cross-county correlations of 1990-2000 inequality
growth and 1990 characteristics



PRESORTED
STANDARD MAIL
U.S. POSTAGE

PAID
PERMIT NO. 752
San Francisco, Calif.

Printed on recycled paper
with soybean inks

ECONOMIC RESEARCH

FEDERAL RESERVE BANK
OF SAN FRANCISCO
P.O. Box 7702
San Francisco, CA 94120

Address Service Requested

Index to Recent Issues of FRBSF Economic Letter

DATE NUMBER TITLE AUTHOR

3/9 07-06 Update on China:A Monetary Policymaker’s Report Yellen
3/16 07-07 Prospects for China’s Corporate Bond Market Hale
3/30 07-08 The U.S. Productivity Acceleration and the Current Account Deficit Valderrama
4/6 07-09 Will Fast Productivity Growth Persist? Fernald/Thipphavong/Trehan
4/13 07-10 Do Monetary Aggregates Help Forecast Inflation? Hale/Jordà
5/4 07-11 U.S. Supervisory Standards for Operational Risk Management Lopez
5/25 07-12 Monetary Policy,Transparency, and Credibility: Conference Summary Dennis/Williams
6/1 07-13 Anxious Workers Valletta
6/8 07-14 House Prices and Subprime Mortgage Delinquencies Doms/Furlong/Krainer
6/15 07-15 On Forecasting Future Monetary Policy Kwan
6/22 07-16 Credit Unions, Conversions, and Capital Wilcox
6/29 07-17 The Narrowing of the Male-Female Wage Gap Doms/Lewis
7/6 07-18 The Costs andValue of New MedicalTechnologies: Symposium Summary Valletta
7/13 07-19-20 The U.S. Economy and Monetary Policy Yellen
7/20 07-21 What We Do and Don’t Know about the Term Premium Swanson
7/27 07-22 Regional Economic Conditions and Community Bank Performance Furlong/Krainer
8/3 07-23 Trends in Bay Area IT Employment Hsueh
8/10 07-24 Are Global Prices Converging or Diverging? Glick
8/31 07-25 Changing Productivity Trends Trehan
9/14 07-26-27 Recent Financial Developments and the U.S. Economic Outlook Yellen

Opinions expressed in the Economic Letter do not necessarily reflect the views of the management of the Federal Reserve Bank
of San Francisco or of the Board of Governors of the Federal Reserve System.This publication is edited by Judith Goff, with
the assistance of Anita Todd. Permission to reprint portions of articles or whole articles must be obtained in writing. Permission
to photocopy is unrestricted. Please send editorial comments and requests for subscriptions, back copies, address changes, and
reprint permission to: Public Information Department, Federal Reserve Bank of San Francisco, P.O. Box 7702, San Francisco, CA
94120, phone (415) 974-2163, fax (415) 974-3341, e-mail sf.pubs@sf.frb.org. The Economic Letter and other publications
and information are available on our website, http://www.frbsf.org.


