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Abstract: The United States witnessed two interesting distinctions. Labor union rates fell sharply m the 1980s
while income mequality has been increasing since the 1980s. Understanding the underlying causes contributing
to the marked increase in income inequality in TJ.8. is an important research and policy question. To analyze
these phenomena, the paper employed state-level panel data on 48 states from 1988-2003 to estimate the impact
of labor unions on U.S. states’ income inequality. The results from using various econometrics models
suggested that U.S. states’ labor uniomzation rates defined as percent of employed workers covered by a
collective bargaining agreement had negative and statistically significant effects on 1J.S. States’ income
inequality measure. The findings indicated that increased labor unions played a significant role in making

mcome distribution more equal.
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INTRODUCTION

The riging in income inequality has gamered a vast
amount of attention from scholars as well as from
policymakers as 1inequality has
developed and developing countries over the past two
decades. Systematic investigations on the determinants
of income inequality suggested several factors that were
found to be related to income nequality m the literature.
At the begirming, most studies investigated the inpact of
international trade in which the results implied increases
i international trade accompanied by rising in
income inequality in most developing countries
(Goldberg and Pavemk, 2007) for a swrvey of
country-specific evidence). While nations gradually
became more financially integrated, concern over the
umpact of foreign direct mvestment on income inequality
attracted considerable attention from scholars as well as
policy makers. However, the empirical evidence
vielded no consensus on the results (Choi, 2006;
Driffield and Taylor, 2000, Feenstra and Hanson, 1997,
Jensen and Rosas, 2007; Taylor and Driffield, 2005). The
role of technology on income inequality became under
intense scrutiny as industries and firms that emphasized
more on research and development tended to employ
relatively more high-skilled workers and spend a relatively
larger share of their payrolls on the technology
(Autor et al, 1998; Bartel and Sicherman, 1999,
Berndt and Morrison, 1993, Berman ef al., 1994).

The United States witnessed two interesting
distinctions. Labor union rates fell sharply in the 1980s

increased m both

while income nequality has been mcreasing since the
1980s (Frank, 2009). Understanding the underlying causes
contributing to the marked increasing in income inequality
in .8, is an important research and policy question
(Farber, 2005, Freeman, 1980, Johnson, 1975;
Western and Rosenfeld, 2011). Reducing income
inequality is not only a fundamental goal of long-term
economic development but a means to achieving the other
development goals relating to poverty reduction as well.
As emphasized m Western and Rosenfeld (2011), research
on labor unions and inequality emphasized on two main
effects. First, labor umon mcreased wages among
less-educated and blue-collar workers. Therefore, unions
helped reduce educational and occupational mequality.
Second, collective bargaining power of labor unions
helped standardize wages within firms and industries.
Hence, umons mitigated the mequality of wages among
union members with similar characteristics. All together,
these effects of unions implied the decline in union was
associated with the increase in wage inequality.

The objective of this study was to reexamine the
relationship between these two factors usmng novel and
new data set. Building on this previous study, this study
revisited the role of labor unions in affecting income
mnequality of U.S. states using panel data on 48 states
from 1988-2003. The study aimed to contribute to the
literature along several new dimensions. First
cross-country comparisons of inequality were generally
plagued by problems of poor reliability and inconsistent
methodology. Goldberg and Pavenik (2007) provided a
nice discussion on problem often encountered in
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cross-country comparisons of inequality. To cast light on
this central issue, this study exploited newly available
data on income inequality that produced greater
methodological consistency in mequality measurements.
The primary innovation of this data was to use TRS
income tax filing data to construct a comprehensive
state-level panel of annual income inequality measures.

Second, analyzing data on U.S. states helped
alleviate the heterogeneity and data comparability
problems often encountered in cross-country studies as
a panel of U.3. states was more homogenous than most a
panel of cross-countries data. As emphasized by
Frank (2009), the greater homogeneity of state-level data
helped mitigate the difficulty in adequately capturing
structural differences across mnternational panels of earlier
studies such as Forbes (2000) and Barro and Lee (2001).
Finally, this paper examined the impact of unions on
income inequality by utilizing a comprehensive panel data
which was relatively large in both cross-sections and
time-series observations whereas the existing literature
thus far has generally relied on few data sets that lacked
of both coverage.

MATERIALS AND METHODS

Statistical analysis: To assess the effects of unions on
U.S. states’ mcome 1nequality, the study employed the
following two-way fixed effects model which allows for
the correlation between unobserved effects and each
explanatory variable (Wooldridge, 2006):

Y, = BytP umions, +eontrol factors, o +y +timed
trendt+e, I=1,..., 48, t= 1988, 1989..., 2003 (1)

where, y (U.S. state’s income inequality) is subscripted
with 1 (U.S. state) and t (year). The model mncluded series
of dummy variables capturing both unobserved time
invariant state-specific component, «, and year-specific
component, ¥, In addition, the model also included time
trend to control trend effect. The data covered 48 states
observed for the period 1988-2003.

Equation 1 was estimated by using Ordinary Least
Squared Method (OLS). The parameter of interest is J,
which measures the umpact of labor umons on mcome
inequality. The hypothesis test on B, was based on the
statistical significance at 10 and 5% levels. Under a strict
exogeneity assumption on the explanatory variables, the
fixed effects estimator 13 unbiased: Roughly, the
idiosyncratic error v, should be uncorrelated with each
explanatory variable across all time periods. The fixed
effects estumator allows for arbitrary correlation between
¢; and the explanatory variables in any time period. The

other assumptions needed for a straight OLS analysis to
be valid are that the errors g, are homoskedastic and
serially uncorrelated (across t).

Data: For the dependent variable, Gini coefficient as
measure of 1.5, states” income inequality was obtained
from (Frank, 2009). This mcome inequality measure was
derived from tax data reported m Statistics of Income
published by the Internal Revenue Service (IRS). The
independent variable of interest was 1J.5. states’ labor
unionization rates defined as percent of employed workers
who are covered by a collective bargaining agreement
obtained from unionstats.com database constructed by
Hirsch and Macpherson (2003). Several control factors
which were considered to affect income nequality in the
literature were included in the model. For example, per
capita GSP (Gross State Product) and the squared of per
capita GSP were obtained and calculated using data from
Bureau of Economic Analysis (BEA). Data on U.S. states’
international trade openness (Trade) defined as state
export in percent of GSP and inward FDI-related
employment intensity (FDI) which is the number of
employees in foreign affiliates as percentage of state-level
total employment were obtammed from Statistical Abstract
of the United States (various issues).

For technology capital stock, the Perpetual Tnventory
Method was applied to data on state-level new research
and development expenditure (as share of GSP) obtained
from Science and Engineering Indicators (various issues).
Research and development expenditure included Research
and development performed by federal agencies,
business, universities, other nonprofit organizations and
state agencies. The data on state-level research and
development for years 1988, 1990, 1992, 1994, 1996, 2001
and 2003 are not available. To circumvent the problem, the
state-level mean values as the proxy for missing data were
used. Education measured by the proportion of the
population with at least a collage degree were obtained
from Frank (2009). Unemployment rates (%) for each state
were obtamned through U.S. Bureau of Labor Statistics.
Financial development variables measured by share of
Finance and Tnsurance (FIN) in US states in percent of
GSP and net loans and leases (Loan) of Federal Deposit
Insurance Corporation (FDIC)-1insured commercial banks,
balances at year end, in percent of GSP were obtained
from BEA and FDIC.

RESULTS AND DISCUSSION
Summary statistics were provided in Table 1. Table 2

reported the estimation results. In term of control
variables, the estimation of the model showed that
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Table 1: Summary statistics

Variable Year Mean 8D Min.  Max.
Gini coefTicient 1988-2003 0568 0.026 0.501 0.656
FDI 1988-2003 0.032 0013  0.007 0.103
Trade 1988-2003 0.056 0.035 0.001 0.251
Technology 1988-2003 53.88 50 2.68 28913
Per capita GSP 1988-2003 29400 5796 18173 55282

College (%)
Union (%)

1988-2003 14.54 3.36 6.86 2548
1988-2003 15.08 5.74 38 31.70
Finance and insurance 1988-2003 682  4.05 237 33
Net loans and leases 1988-2003 4035 4679 1.14  381.27
State unemployment (%) 1988-2003  5.19 145 2.3 11.3
Notes: Author's calculation

Table 2: Estimation results
Fixed effects model

Random effects model

Union -6.24B-044* -1.02E-04*
244 -1.78
FDI 5.66E-01** 4.27E-01**
5.57 546
Trade 1.97E-02 2.14E-02
0.83 0.97
Technology -1 TTE-05 -3.37E-05
-1.39 -1.37
Per capita GSP -1.05E-05%* -8.64E-06%*
-8.14 -7.36
Per capita GSP Sq. 1.55E-10%* 1.38E-10%*
8.35 7.26
College -5.98E-04* -2.18E-04
-1.87 -0.69
FIN 2.58E-04 -1.39E-04
0.5 -0.27
Loan 6.65E-07 -3.83E-06
0.05 -0.26
State unemp. 2.93E-04 6.67E-04*
0.73 1.65

!State, vear and trend effects are not reported. *and **and denote statistical
significance at the 10 %6 and 5% levels, respectively. t-statistics are reported
under the estimates. We employ the robust estimator of variance

FDI-related employment mtensity had positive and
statistically significant impacts on U.S. states’ income
inequality measure while regarding trade and technology,
estimates were not statistically significant. To be specific,
the results suggested that one percent mcrease in
FDI-related employment intensity was associated with an
increase in Gini coefficient by 0.566 holding others
constant. In term of the effects of economic development,
coefficient estimates of per capita GSP and per capita GSP
squared appear to be statistically significant with negative
and positive signs, respectively. The results appeared to
be m line with long-run positive relationship between
mequality and growth found by Frank (2009). The
estimation result also showed that education had negative
and statistically sigmificant impacts on U.S. states” income
mequality measure. To be specific, the results suggested
that one percent increase in proportion of the population
with at least a collage degree was associated with a
decrease in Gini coefficient by 0.000598 holding others
constant. As for financial development, the results found
no evidence of significant impact on 1.5, states’ income

inequality measure. The results also indicated that
unemployment had no significant effect on mcome
distribution. Tuming to the variable of interest, labor
unions, the estimation result showed that labor unions
had negative and statistically significant impacts on U.S.
states’ income mequality measure. To be specific, the
results suggested that one percent increase in labor umon
rate was associated with a decrease in Gini coefficient by
0.000624.

That being said it was mmportant to check the
sensitivity of the finding. To check the robustness of
findings, the random effects model was employed by
assuming that the unobserved effect, a, in Eq. 1 1s
uncorrelated  with  each  explanatory  variables
(Wooldndge, 2006). The results from using the random
effects model were also reported in Table 2. The findings
confirm the results found with the two-way fixed effects
model. Labor umons had negative and statistically
significant impacts on U.S. states’ income inequality
measure. To be specific, the results suggested that one
percent increase in labor union rate was associated with
a decrease in Gini coefficient by 0.000402.

CONCLUSION

This study presented empirical evidence on how
labor unions were related to income distribution in a panel
data set of US states from 1988-2003. The results from
using various econometrics models suggested that U.S.
states’ labor umonization rates defined as percent of
employed workers covered by a collective bargaming
agreement had negative and statistically significant
effects on U.S. States” income inequality measure. The
findings indicated that increased labor unions played a
significant role in making income distribution more equal.
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