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Institutional Changes and Rising Wage
Inequality: Is There a Linkage?

Nicole M. Fortin and Thomas Lemieux

T he pervasive increase in wage dispersion of the 1980s is one of the most
studied aspects of the U.S. labor market (Levy and Murnane, 1992). The
dramatic expansion in wage differentials between more and less educated

workers has attracted particular attention, but wage differentials between younger
and older workers and wage dispersion among workers with the same levels of
experience and education have also expanded during this period.

Though these facts are largely unchallenged, the sources of the changes are still a
matter of debate. We will explore the impact of three of the most important insti-
tutional changes of the 1980s—the decline in the real value of the min-
imum wage, the decline in unionization rate and the movement of economic
deregulation—on rising wage inequality in the United States.1 We will argue that about
a third of the increase in male and female wage inequality during the 1980s can be
traced to these institutional changes. More specifically, we find that deunionization had
a significant effect on the rise in inequality for men but no effect for women. The
institutional factor that really matters for women is the minimum wage. When men and
women are considered together, institutions have an even larger impact on inequality

1 Though we view these three factors as the most important sources of institutional changes, other insti-
tutional changes may have worked in opposite directions. For example, tax rates on high incomes de-
clined during this period. Standard analysis of tax incidence predicts that before-tax wages of high-wage
workers should decrease, thus reducing wage inequality (before taxes).

• Nicole M. Fortin and Thomas Lemieux are Associate Professors of Economics, Université

de Montréal, and Research Associates, Centre Interuniversitaire de Recherche en Analyse de

Organisations, both in Montreal, Quebec, Canada. Lemieux is also Faculty Research Fellow,

National Bureau of Economic Research, Cambridge, Massachusetts. Their e-mail addresses

are fortin@plgcn.umontreal.ca and lemieuxt@plgcn.umontreal.ca, respectively.



76 Journal of Economic Perspectives

for the labor force as a whole. We also find the direct impact of economic deregulation
on rising wage inequality to be comparatively small.

This focus on institutional forces differs from explanations that are based on
supply and demand factors. In the simple supply and demand model, the wage
differential between workers with a high school education and those with a college
education can expand either because of an increase in the demand for college
graduates relative to high school graduates or because of a decrease in their relative
supply. However, the fraction of the workforce holding a college degree—the rel-
ative supply—increased during the 1980s. Thus, in this framework, the only plau-
sible explanation for the rise in educational wage differentials is that the rise in the
relative demand for college graduates outstripped the rise in supply. Indeed, most
analyses of the causes of rising wage inequality have implicated demand factors as
the prominent source of change. The jury is still out on what exactly is the driving
force behind these demand changes. The evidence of skill-biased technical change
associated with the computer revolution is mounting (Krueger, 1993; Berman,
Bound and Griliches, 1994). There also is a surge of research and debate on the
potential role of expanding international trade nicely summarized in a symposium
in the Summer 1995 issue of this journal (Freeman, 1995; Richardson, 1995; Wood,
1995).

However, demand-based explanations cannot easily account for certain empir-
ical puzzles. For example, the U.S. experience of rapidly rising wage inequality was
relatively unique. Except for the United Kingdom, no other country has seen as
great a degree of rising wage inequality; some countries such as France and Ger-
many saw almost no change in the distribution of wages during the 1980s. Since
the labor markets of most industrialized countries were exposed to similar tech-
nological and trade shocks, the experience of the United States requires a more
comprehensive explanation. The different sets of institutions in which countries
operate can be part of that explanation, since labor market institutions can mitigate
the impact of supply and demand changes on the structure of wages (Freeman and
Katz, 1996; Freeman, 1996a).2 For example, demand shocks have a more direct
impact in the United States, where market forces have an immediate and powerful
effect on wages, than in Germany, where wages are generally set through a collective
bargaining process.

Even if the structure of institutions can go a long way in explaining why dif-
ferent labor markets respond differently to the same set of shocks, an existing in-
stitutional structure cannot explain by itself the growth in wage inequality in a
particular country. However, institutional changes can become a source of rising
inequality. Thus, this paper will discuss the role of institutional changes in the rise
in wage inequality during the 1980s.

We focus on the 1980s because this period experienced both the most rapid

2 Differences in supply have also been suggested as part of the explanation. Note that institutional factors
like government subsidies to higher education may be a driving force behind the changes in supply.
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institutional changes and the most dramatic rise in wage inequality of the recent
past. Throughout the 1960s and 1970s, the relative minimum wage hovered be-
tween 42 and 54 percent of average hourly wages in manufacturing. In the 1980s,
it fell from 43 percent of average manufacturing wages in 1981 to 31 percent in
early 1990, but remained relatively stable during the 1990s.3

The unionization rate declined slowly during the 1960s and 1970s, from
29 percent in 1960 to 25 percent in 1979 (Troy and Sheflin, 1985). It then fell
precipitously during the 1980s, losing almost 1 percentage point each year from
1979 to 1985 (DiNardo, Fortin and Lemieux, 1996). By contrast, the unionization
rate remained relatively unchanged during the 1990s. It only fell from 16 percent
in 1990 to 15 percent in 1995 (Hirsch and Macpherson, 1996). Similarly, the most
important deregulatory changes occurred between 1978 and 1982. These trends in
institutional forces closely mirror the evidence that the most dramatic changes in
wage inequality occurred during the 1980s. By contrast, wage inequality declined
during the 1970s and has only increased slightly during the 1990s (Mishel, Bern-
stein and Schmitt, 1996, Table 3.17) .4

It is always dangerous to attribute to institutions, or to other factors, what-
ever residual cannot be otherwise explained. To avoid such pitfalls, we will focus
on quantifiable measures of institutional forces and exclude factors such as cul-
tural or social norms that may play an important role in wage determination,
but are difficult to quantify. This focus on quantifiable measures of institutional
forces has its advantages but also its limitations. For example, institutional
changes may simply be endogenous responses to more fundamental changes in
supply and demand conditions. Also, institutional changes that have a sizable
impact on wages may have adverse employment effects that should be taken into
account. Though these are issues of concern, we will argue that they do not
change the basic nature of our conclusions. More specifically, we will show that
our findings on the effect of institutions on the structure of wages are corrob-
orated by other studies that have looked at situations where institutions changed
exogenously. Furthermore, we will argue that most studies find small effects of
institutions on employment.

Another related criticism of our institutional approach is that it ignores poten-
tial spillover effects. For example, a higher minimum wage may also increase the
wages of workers earning slightly more than the minimum. Similarly, unions are

3 The relative value of the minimum wage fell precipitously during the 1980s because inflation eroded
its nominal value that remained fixed at $3.35 from January 1981 to March 1990. The minimum wage
was raised to $3.80 in April 1990 and to $4.25 in April 1991, which represented 35 percent and
38 percent of average hourly wages in manufacturing, respectively. By 1995, it was back to 35 percent.
4 Between 1973 and 1979, wage inequality measured by the ratio of the 90th percentile to the
10th percentile of the wage distribution (the 90/10 differential) increased by 2 percentage points for
men but declined by 14 percentage points for women. Inequality then increased by 11 percentage points
for men and 35 percentage points for women between 1979 and 1989. The increase continued but was
more modest for men (5 percentage points) and especially women (2 percentage points) between 1989
and 1995.
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widely thought to influence wages in the nonunion sector. H. Gregg Lewis, who
pioneered the empirical analysis of union wage effects, recognized this inherent
limitation (Lewis, 1986). We also acknowledge these problems but note that ac-
counting for such effects would probably strengthen our results.5

Why Should Institutions Matter?

Before considering the evidence, we will first define what we mean by "insti-
tutions" and ask why they should matter in the determination of wages.

Legislative Interventions in the Labor Market
A first class of institutions consist of direct government legislations on the

workings of the labor market. In terms of the distribution of wages, the most im-
portant interventions of this sort in the U.S. economy are the Fair Labor Standards
Laws, which enact the minimum wage and overtime premia, and the Fair Employ-
ment Practices Laws, which prohibit discrimination in employment. Other antidis-
criminatory legislation, such as comparable worth legislation, may have been par-
ticularly important for women.

The minimum wage sets an explicit floor on the wage distribution. By acting
as a backstop for the bottom end of the wage distribution, it tends to reduce wage
dispersion.6 The magnitude of the effect of the minimum wage depends on its level
relative to other wages and on the number of workers affected. By contrast, the
incidence of overtime premia on the wage distribution is more ambiguous. If work-
ers who work longer hours earn more than average and if straight-time wages are
not offset, overtime premia will increase the level of wage inequality.

Similarly, the impact of fair employment practices laws on the wage distribution
depends on the groups of workers affected. If the targeted groups were low-wage
workers, these laws would reduce the level of wage inequality in the labor market
by moving the affected workers up the distribution. But since only a fraction of low-
wage workers actually benefit from these programs, their impact on wage inequality
is ambiguous. For example, comparable worth practices have been shown to widen
the differential between high-wage and low-wage women, because high-wage women
are more likely to benefit from these legislations (Smith, 1988). On the other hand,
these types of legislative interventions may have contributed to the dramatic closing
of the male-female wage gap during the 1980s. Because institutions can affect men

5 For example, Freeman (1996a) argues that the effect of deunionization on wage inequality would be
larger if spillover effects were taken into account. Mishel, Bernstein and Schmitt (1996) reach a similar
conclusion in the case of the minimum wage.
6 There are some circumstances under which a higher minimum wage could increase wage inequality
among workers. This would happen if the wage distribution was strongly skewed to the right and the
minimum wage simply truncated the wage distribution. These circumstances are unlikely to hold since
there is a clear spike at the minimum wage and the wage distribution is approximately log-normal, as
shown in Figure 1.
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and women so differently, it is common in this literature to consider their experi-
ences separately.7 In what follows, we will report results for men and women con-
sidered both separately and together.

Of all legislative interventions in the labor market, the wage floor set by the
federal minimum wage is the one that changed most dramatically during the 1980s.
The real value of the minimum wage decreased by more than 30 percent during
the 1980s, from a high of $2.90 in 1979 to a low of $2.01 (in 1979 dollars) in 1989.
The proportion of workers at or below the minimum wage in the Current Popu-
lation Survey (CPS) fell from 12 percent in 1979 to 4 percent in 1988.8 In other
words, the minimum wage fell relative to wages in the overall economy and lost
most of its "bite." We will examine in more detail the effect of these changes in
the minimum wage but will ignore the effect of other legislative interventions, like
overtime premia and fair employment practice laws, that did not change as much
during the 1980s.

Collective Bargaining and Unionization
The extent of collective bargaining in a country is another important institu-

tional factor in the determination of wages. It has been well established using a
variety of data sets and estimation methods that U.S. workers covered by collective
bargaining agreements earn significantly higher wages than workers in the uncov-
ered sector (for example, Lewis, 1986). Until recently, however, the impact of col-
lective bargaining on overall wage dispersion has been a subject of more contro-
versy. Labor market observers have long noted that establishments in which unions
bargain with employers tend to have a more compressed wage structure than com-
parable nonunion establishments. This is hardly surprising, since wage-setting prac-
tices are typically more standardized in unionized establishments, and the reduction
of wage disparities is often a stated objective of labor unions. At first blush, it is thus
tempting to conclude that an increase in collective bargaining coverage would nec-
essarily reduce wage inequality.

Yet even if unions tend to decrease wage inequality among workers covered by
collective agreements, they may still increase overall inequality by creating a wage
disparity between covered and uncovered workers. The equalizing effect of unions
may thus be attenuated or even reversed by this offsetting effect. The precise mag-
nitude of the effect depends on the relative wage level of union workers and on
the size of the union wage gap. If union members were highly paid workers who
would earn high wages even in the absence of unionization, the extra rents they
capture with unionization would increase overall wage dispersion in the economy.

7 The question of whether inequality should by studied separately by gender requires a detailed analysis
of the interaction between the wage distributions of men and women, an approach that has been ex-
plored by Fortin and Lemieux (1996a,b).
8 These figures are computed as a weighted percentage of all workers earning up to 10 cents above the
minimum wage; in other words, this range reached up to $3.00 in 1979 and up to $3.45 in 1988. The
weights used are the Current Population Survey weights multiplied by the number of hours worked a
week, to avoid overrepresenting part-time workers.



80 Journal of Economic Perspectives

Because of these two potentially offsetting effects, the impact of unionization on
overall wage dispersion can only be resolved empirically.

Several empirical studies show that among U.S. males, the first effect dominates
the second and that unions substantially reduce wage inequality in the labor market
(Freeman, 1980). However, this is not the case among females, since unionization
among women is concentrated in the public sector, which tends to employ relatively
skilled women. This tends to offset the equalizing effect of unions.9

The American rate of unionization declined precipitously during the 1980s.
Current Population Survey data indicate that between 1979 and 1988 it fell from
24 percent to 17 percent among all workers and from 31 percent to 21 percent
among men. This decline is even more striking when one focuses solely on the U.S.
private sector. This notable change surely suggests the possibility that the decline
in unionization has played a role in increasing wage inequality.

Government as a Producer and Regulator
Aside from a direct role in labor market regulation, governments may also

have an indirect effect on the distribution of wages through their involvement, as
producers and regulators, in the product market. For instance, the structure of
wages is more compressed in the public than in the private sector, and wage in-
equality increased much less in the public than in the private sector in the 1980s
(Katz and Krueger, 1991). But because public sector employment did not change
much during the 1980s—it went from 16 percent of the labor force in 1979 to
17 percent in 1988—it could hardly have contributed much to the change in wage
inequality.

Government regulation of industry may also have indirect effects on the dis-
tribution of wages. The wave of economic deregulation of the late 1970s and 1980s
is another significant institutional change that could account for some of the rise
in wage inequality. It has been argued that economic regulation in the product
market often generates "rents" in the regulated industries (Peltzman, 1989) and
that some of these rents are captured by workers. Theories of regulation then sug-
gest that deregulation should reduce the rents accruing to well-organized groups
(producers and labor) and thus reduce earnings among workers in the previously
regulated industry. However, as in the case of unions, the effect of deregulation on
wage inequality also depends on the earlier wage level of these workers and on how
the rents were distributed among them. The expected impact of deregulation on
employment was less clear. Because regulation often forced firms to service un-
profitable markets and to engage in excessive service competition, it tended to
increase employment beyond efficiency levels. Whether the output expansion that

9 Among Canadian females, the wage disparity effect of unions is large enough to offset the wage com-
pression effect (Lemieux, 1993). The similarities in the pattern and effect of unionization for U.S. and
Canadian females (Lemieux, 1993) suggest that unions have little effect on wage dispersion among U.S.
females. No study has yet looked explicitly at this issue for the United States.
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was expected to follow from the deregulated lower output prices would increase
employment beyond the prederegulation level then became an empirical question.

In the late 1970s and early 1980s, the United States deregulated transportation,
communications, financial and energy industries, as shown in Table 1. This wave
of deregulation has been described as one of the most important economic policy
experiments of our time (Winston, 1993). Table 1 shows that employment declined
substantially in some deregulated industries, such as railroads, while it increased
substantially in others, such as brokerage. However, employment in the major de-
regulated industries remained more or less stable at around 10 percent of the work-
force. This relatively small proportion will be an element to explain why we find a
comparatively small impact of deregulation on the increase in overall wage
inequality.

Because deregulated industries were among the most highly unionized, the
labor market impact of deregulation depended in part on how union membership
and union bargaining power withstood the deregulatory wave. However, the decline
in unionization rates among deregulated industries, shown in Table 1, was no worse
than in other industries, with the exception of trucking and telecommunications,
where unionization did fall substantially. In the following analysis, we will focus on
the effect of deregulation within both the union and the nonunion sectors.

Evidence on the Role of Institutional Changes

The impact of institutional or market forces is typically concentrated in specific
parts of the wage distribution. For instance, the minimum wage affects the bottom
end of the wage distribution, but not the upper end. Similarly, unionization and
economic regulation should only matter in the parts of the distribution where a
significant fraction of workers are affected by these institutional factors.

Figure 1 shows the distribution of the logarithm of wages in 1979 and 1988.
Hourly wages (in 1979 dollars) is being measured on the horizontal axis; the density
of (hourly) wages is being measured on the vertical axis. Panels a and b show the
distribution for men and women separately, while panel c considers them to-
gether.10 They are based on hourly wage data from the CPS. The samples consist
of all workers ages 16 to 65. All observations are weighted by the number of weekly
hours of work to reflect better the contribution of each worker to the labor market;
notice that this methodology reduces the importance of the minimum wage since
a large fraction minimum wage earners are part-time workers. We focus on the
years 1979 and 1988 because they encompass the period during which the most
dramatic institutional changes took place.11

10 The graphs in Figure 1 are smoothed histograms that integrate to one, so that the area below the
graph at the left of any wage level represents the proportion of workers earning less than that wage. See
DiNardo, Fortin and Lemieux (1996) for more details on these kernel-smoothing methods.
11 There are also data considerations behind this specific choice of years. The outgoing rotation group
files were not available before 1979; after 1988, there is a problem with allocated wages.
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Table 1
Reform Initiatives and Unionization Rates in Major Deregulated Industries

The panels in Figure 1 show that the real value of the federal minimum
wage, represented by the vertical line, has a dramatic impact on the distribu-
tion of wages. The effect is particularly striking for women. In 1979, the dis-
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Figure 1
Distributions of Hourly Wages in Constant 1979 Dollars
(logarithmic scale used on the horizontal axis)

tribution of female wages is so compressed at the minimum wage that it
represents the mode of the distribution. By 1988, however, the minimum
wage lost nearly all its "bite," and only a handful of low-wage workers are
still affected by this institutional factor. Though the graphical evidence is
less dramatic for men, it still suggests that the minimum wage played a
significant role in the collapse of the bottom end of the wage distribu-
tion. When men and women are considered together, the graphs show that the
largest change in the wage distribution took place around the value of the
minimum wage. Clearly, the decline in the real value of the minimum wage
must be part of any attempt to explain increases in wage inequality during the
1980s.

Until recently, much of the literature on wage inequality had either not con-
sidered the role of the minimum wage or concluded that it was unimportant.12

Given the obvious importance of changes in the minimum wage on the distribution
of female wages illustrated in Figure 1, one must wonder why this explanation had

12 One exception is Blackburn, Bloom and Freeman (1992), who find that the decline in the real value
of the minimum had a significant impact on some specific wage differentials, like the high school/
dropout differential for black females.
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not been explored in more detail. Part of the answer is that the inequality literature
has generally concentrated on the rise in the college/high school wage differential
for men working full-time. Since only a very small fraction of male high school or
college graduates working full-time earn the minimum wage, it plays essentially no
role in changes in the college/high school wage differential for full-time male
workers.

But this answer raises another question: why was there so much focus on wage
differentials for full-time men and so little focus on the entire distribution of wages
for the whole (full-time and part-time) female workforce? One reason is that be-
cause the female labor force participation rate has been rising, analyses of the
changing female wage distribution are more likely to be afflicted by selection biases.
A second reason involves data limitations; before 1976, the CPS data allows for only
crude measures of hours worked, so many studies focused only the subsample of
workers classified as full-time, often full-year. Rather than ignoring part-timers, here
we give more weight to workers who supply longer hours to the market.

Finally, the focus on the college/high school wage differentials is consistent
with labor market theories because such differentials are well suited for a supply
and demand analysis, since the price and the quantity of each education class of
labor is readily quantifiable. By contrast, the minimum wage has only an indirect
effect on these wage differentials, since it depends on the fraction of affected work-
ers in each group and by how much it raises the wage of these affected workers.
Thus, it is not surprising that studies of wage inequality that concentrated on the
analysis of standard wage differentials did not find a sizable minimum wage effect.

The overall wage distributions for men and women presented in Figure 1 reap-
pear as the dotted lines in the panels of Figure 2. Then, each panel of Figure 2
shows a decomposition of the wage distribution into a distribution among union
workers and a distribution among nonunion workers. The two distributions are
scaled by the fraction of the workforce that is unionized and nonunionized, re-
spectively, so that they sum up to the overall distribution shown by the dotted line.
These graphs illustrate several points about the wage distribution.

They illustrate the well-known fact that the distribution of wages is more com-
pressed among unionized than nonunionized men, as is clear from the two left-
hand panels in Figure 2. Union workers also tend to be concentrated in the upper
middle of the wage distribution. Thus, a decline in unionization can produce a
widening wage distribution as workers "move" from a sector where wages are more
compressed (union sector) to a sector where they are less compressed (nonunion
sector), and it can also reduce the concentration of workers in the upper middle
of the wage distribution (declining middle), where most union workers are located.
Though the magnitude of the impact of deunionization on wage dispersion among
men is not obvious from the left-hand panels of Figure 2, it surely appears plausible
that deunionization has contributed to the decline of the middle of the wage
distribution.

By contrast, deunionization can at best have a small impact on changes in the
female wage distribution, as illustrated by the right-hand panels of Figure 2. Only
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Figure 2
Distributions of Hourly Wages from the Union and Nonunion Sectors
(logarithmic scale and 1979 dollars used on horizontal axis)

a small fraction of the female workforce is unionized (15 percent compared to
31 percent for men in 1979). A theme is becoming clear: the minimum wage has
a much stronger impact on inequality of wages for women, while unionization has
a stronger impact on inequality of wages for men.

The impact of deregulation, like deunionization, is primarily on the distribu-
tion of men's wages, while the effect of deregulation on the distribution of female
wages is rather marginal. In fact, the effects of deregulation and deunionization
turn out to be intermingled.

Figure 3 shows changes in the distribution of wages for male workers in
deregulated industries (as listed in Table 1) and for unionized and nonunion-
ized male workers in deregulated industries. Panel a of Figure 3 shows that the
distribution of hourly wages among men in deregulated industries changed
sharply from 1979 to 1988; the middle of the distribution declined. In fact, the
percentage of male workers in the upper middle of the distribution, with hourly
wages between $7.50 and $12.50 in 1979 dollars, fell from 52 percent to
38 percent in deregulated industries, whereas it fell only from 33 percent to
26 percent in other industries.

There is a noticeable similarity between the deregulated industries and the
unionized sector in both the shape of the wage distribution and the change in
that distribution that took place from 1979 to 1988. One explanation for this
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Figure 3

Distributions from Deregulated and Other Industries for Unionized and
Nonunionized Men
(logarithmic scale and 1979 dollars used on horizontal axis)

similarity is that deregulated industries were highly unionized with a 45 percent
unionization rate in 1979 vs. a 30 percent rate in other industries. But it would
be incorrect to argue that the deregulation and deunionization impacts are fully
overlapping. Consider again what we called the upper middle of the distribution,
with hourly wages between $7.50 and $12.50 in 1979 dollars. In the union sector,
the proportion of workers in the upper middle of the distribution fell from
69 percent in 1979 to 63 percent in 1988 in deregulated industries; in other
industries, it fell from 48 percent in 1979 to 46 percent in 1988. In the nonunion
sector, the proportion of workers in the upper middle of the distribution fell
from 38 percent in 1979 to 28 percent in 1988 in deregulated industries, whereas
it fell from 26 percent in 1979 to 21 percent in 1988 in other industries. These
figures suggest that even if union workers earned larger rents under regulation
than did nonunion workers, and thus had more to lose under deregulation,
some of the rents accruing to the regulated industries were also shared by non-
unionized workers.
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Measuring the Impact of Institutional Changes

In our view, the diagrams presented in the previous section make a prima facie
case that a falling real minimum wage, deunionization and deregulation have con-
tributed to greater wage inequality. For each of the three institutional changes
discussed here, this section describes some straightforward calculations that show
what the variance of the (log) wage distribution would have been in 1988, if each
of the three institutional changes had not happened. These calculations rely on the
following procedure. First, we decompose the distribution of wages into a distri-
bution among the "affected" or "covered" workers and into a distribution among
nonaffected workers, as illustrated in Figure 2 for the case of deunionization. We
then summarize the main features of this decomposition using three elements: the
fraction of workers "affected" by the institutional factor of interest; the mean level
of log wages among affected and nonaffected workers; and the dispersion of log
wages among affected and nonaffected workers. By reverting some of these mea-
sures to their 1979 level, we simulate what would have happened if the institutional
changes had not taken place.

These calculations should be considered only as a first approximation. They
assume that the three elements described above are sufficient to describe the
changes in distribution, and they ignore, among other problems, potential differ-
ences in how the characteristics of various groups of workers—say, union and
nonunion—evolved between 1979 and 1988. They also assume that these three
institutional changes are mutually exclusive, although they probably are not. How-
ever, as we will explain, the estimates based on these calculations are largely con-
sistent with more complicated studies done by us and by others.13

Effect of Changes in the Real Value of the Minimum Wage
We say that workers were "affected" by changes in the minimum wage if they

were earning the minimum wage ($3/hour) or less in 1979 or if they were earning

13 Some readers will find it helpful to think of the procedure here as a standard variance decomposition.
The variance of a population with two groups can be decomposed into a between- and a within-group
component. Here, the between-group variance reflects the wage gap between the sector affected by the
institution and the sector not so affected, while the within-group variance reflects the extent of wage
dispersion within these two sectors. The magnitude of both the between- and the within-group effect
also depends on the percentage of affected workers. This is illustrated in the equation

Variance = p(1 p) (WI WN)2 + pVI + (1 p)VN,

where p represents the proportion of affected workers, WI (WN) represent the average log wage in insti-
tutional (noninstitutional) sector, and VI (VN) represents the variance of log wages in the institutional
(noninstitutional) sector. The first term in the equation is the between-group variance, while the second
term is the within-group variance. Intuitively, the within-group variance pVI + (1 p) VN is a weighted
sum of the variance in the two sectors. Using the standard formula for the variance, the between-group
variance can be written as p(WI W)2 + (1 p) (WN W)2, where W, the overall mean, is equal to pWI

+ (1 p) WN. With a little algebra, the between-group variance can be rewritten as p(1 p) (WI WN)2.
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that same wage level ($4.75/hour in 1988 dollars) or less in 1988.14 To simulate
what the distribution of wages in 1988 would have looked like if the higher 1979
minimum wage had prevailed, we replace the bottom part of the 1988 distribution
of wages, the left tail below $4.75, by the actual left tail of distribution of wages in
1979. A first cut approximation to that cut-and-paste procedure simply replaces the
mean and the variance of log wages among affected workers in 1988 by the mean
and variance of log wages of the group of workers earning less than $3/hour in
1979. We then calculate the simulated variance of log wages with a formula that
gives us the variance of the distribution for all workers when that distribution can
be decomposed among the two groups.15

Table 2 reports the percentage of the total change in variances that can be
explained by each of the three institutional changes. Note that from 1979 to
1988, the variance of log wages increased by 0.079 (34 percent) and 0.092 (56
percent) among men and women, respectively. It increased by 0.065 (27 per-
cent) when men and women are considered together. The first row of the table
shows that if the real value of the minimum wage in 1979 had prevailed in 1988,
the variance of male log wages would have increased by 24.2 percent less than
it actually did. The effect is larger for women; we attribute to the decline in the
minimum wage 32.1 percent of the increase in the variance of female log wages.
Interestingly, the effect is even larger, explaining 39.3 percent of the rise in the
variance of log wages, when men and women are considered together. The rea-
son is that the distribution for all workers changed less than the separate distri-
butions for men and women; the minimum wage thus accounts for a higher
percentage of a smaller change.

These effects for men and women are only slightly larger than those found
by DiNardo, Fortin and Lemieux (1996) using a more sophisticated approach
that controls for several other sources of changes in the wage distribution of
workers at or below the minimum wage.16 Other researchers have also given a
prominent role to the erosion of the real value of the minimum wage in changes
in the wage distribution. For example, Card and Krueger (1995) conclude that
20 to 30 percent of the rise in wage dispersion during the 1980s could be attrib-
uted to the decline in the real value of the minimum wage. Looking at the
90/10 wage differential, Mishel, Bernstein and Schmitt (1996) report even
larger effects.

14 We use $3 as a threshold to include workers that may have earned the minimum wage of $2.90 in
1979, but rounded off their answer to $3 in the CPS. The percentage of workers affected by the minimum
wage in 1979 was 8 percent among men and 19 percent among women; in 1988, the percentage of
workers earnings $4.75 or less was 11 percent among men and 20 percent among women.
15 In terms of the equation in note 13, the simulated variance is thus obtained by replacing WI and VI,
the mean and variance among affected workers, by their 1979 values.
16 DiNardo, Fortin and Lemieux (1996) perform similar counterfactuals, but they also use a reweighting
method to take account of possible changes in the characteristics of workers (age, education, and so
on). These changes are not very important, which explains why their results are very similar to the one
reported here.
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Table 2
Percentage of the Change in the Variance of Log Wages Explained by
Institutional Changes

Effect of Deunionization
To compute the effect of deunionization on the variance of wages, we replace

the 1988 unionization rate by its higher 1979 level. In terms of the bottom left-hand
panels of Figure 2, this means upscaling the distribution of union workers, whose
proportion increases from 21 percent to 31 percent for men, while keeping other
aspects of the distributions the same. It further means that in our calculations, the
fraction of affected workers increases while the mean and variance of union and
nonunion log wages remain at their 1988 level.

Altering the level of unionization in this way has two opposing effects on wage
dispersion. Since the variance of log wages in the union sector is smaller than in
the nonunion sector, a higher proportion of unionized workers puts more weight
on the low-variance sector and reduces the overall variance of log wages. On the
other hand, increasing the proportion of unionized workers raises the variance
between union and nonunion workers, which tends to increase the overall variance
of log wages.17 In the case of men, the former effect dominates the latter. The
second row of Table 2 indicates that the variance of log wages would have increased
by 21.3 percent less if the rate of unionization had remained at its 1979 level. In
the case of women, however, the two effects cancel out, and deunionization explains
essentially nothing in the rise in wage inequality.

Interestingly, Card (1992) and Freeman (1993) also find that deunionization

17 This holds true as long as the unionization rate remains below 50 percent, which is always the case in
U.S. data. In terms of the variance equation in note 13, it can be thought of as increasing the between-
group variance given in the first term.



90 Journal of Economic Perspectives

explains about a fifth of the increase in male wage inequality using different ranges
of years from the 1970s to the late 1980s (1973 to 1987 for Card, 1978 to 1988 for
Freeman).18 Using a more sophisticated method for the 1979–1988 period, Di-
Nardo, Fortin and Lemieux (1996) find an effect ranging from 14 percent to
20 percent on the standard deviation of wages.19 Thus, as in the case of the mini-
mum wage, the simple estimates given here are comparable to other results found
in the literature.

Effect of Economic Deregulation

It is difficult to separate the effect of deregulation from other changes that
might have occurred in these industries even if they had not been deregulated.
Thus, we need to make some strong assumptions on what would have happened to
the distribution of wages in deregulated industries in the absence of deregulation.
As a first cut, we assume that in the absence of deregulation, the mean and the
variance of log wages in deregulated industries would have changed at the same
rates as in other industries. The changes that are in excess of what happened in
other industries are attributed to deregulation. This leads to what is called a
"difference-in-differences" approach. That is, to estimate the effect of deregulation
on the mean and variance of log wages, we say that it is equal to the change in the
mean (variance) of log wages in deregulated industries from 1979 to 1988 minus
the change in the mean (variance) of log wages in other industries over that same
time period.20 Thus, we calculate what the variance of the log of 1988 wages would
have been in the absence of deregulation by assuming that changes in the mean
and variance of log wages for workers in those industries had only mirrored the
change in other industries, keeping the proportion of workers within deregulated
industries at its 1988 level. Suppose that Figure 2 had represented the distributions
of log wages in deregulated industries and in the other sectors instead of the union
and nonunion sectors. Since we revert the effect of deregulation, this would amount
to a right-hand move and a narrowing of the distribution of log wages in deregu-
lated industries in 1988 by amounts that correspond to the above excess changes.

18 The estimated effect of deunionization presented here is similar to those of Card and Freeman because

of two offsetting factors. On the one hand, the effect on the variance tends to decrease when fixed effect

methods are used. On the other hand, Card and Freeman focus on a group of older workers (ages 25–65

for Card, 24–64 for Freeman) for which unions have a larger effect. Note that Card (1992) and Freeman

(1993) correct for the fact that the union status of workers is determined endogenously by following the

same individual over time (fixed effect approach). Similarly, Lemieux (1997) follows the same person

on different jobs. These studies all find that unions have an effect on the mean of wages (10 to

15 percent) and on the variance.
19 DiNardo, Fortin and Lemieux (1996) consider various explanations sequentially. When the effect of

deunionization is analyzed after the effect of a falling minimum wage has been taken into account, the

result is smaller; when deunionization is considered before the minimum wage effect, the effect is larger.

This simply reflects the fact that these explanations are not mutually exclusive.
2 0 In terms of the variance decomposition equation in note 13, we simulate the variance that would have

prevailed in the absence of deregulation by subtracting (ΔWI ΔWN) from the 1988 value of mean of

log wages in deregulated industries WI. Similarly, we subtract (ΔVI ΔVN) from the variance VI.



Institutional Changes and Rising Wage Inequality: Is There a Linkage? 91

The final rows of Table 2 indicate how much of the growth in the variance of
log wages can be attributed to deregulation using various subsets of workers in
deregulated industries. When both unionized and nonunionized workers are con-
sidered, deregulation has a negligible effect on both men (2.6 percent) and women
(0.1 percent). The effect is more sizable, however, for unionized men (13.3 per-
cent) or for the male workforce earning significantly more than the 1979 minimum
wage (7.3 percent).

The reason for the sizable effect of deregulation for these two subgroups of
the male workforce can be understood by remembering the earlier patterns within
deregulated industries. Figure 3 showed that inequality increased faster among
unionized men in deregulated industries than among any other groups of males;
in fact, the variance of log wages increased by almost 50 percent among this group
of workers, compared to an increase of just 12 percent among union males in other
industries and 27 percent among nonunion males in both deregulated industries
and other industries. This is consistent with the view that unionized men in dereg-
ulated industries were the most directly affected by the shrinkage of the rents as-
sociated with deregulation.

It also makes intuitive sense that deregulation has more impact on inequality
when minimum wage earners are excluded from the analysis. There are significantly
fewer minimum wage earners in deregulated industries than in other industries—
and especially fewer minimum wage earners in the unions of the deregulated in-
dustries. Thus, one might say that inequality is increasing in deregulated industries
as high-wage workers lose rents, and it is increasing in the nonunion sector of other
industries (partly) because of the diminishing value of the minimum wage. This
gives the impression that increasing inequality was a general trend in both dereg-
ulated and in other industries, when instead it had separate institutional causes in
the two sectors.

To the best of our knowledge, no other study has looked at the impact of
deregulation on the overall distribution of wages. However, numerous studies have
examined the impact of deregulation on union wage differentials and on wage
differentials with other industries. In the most comprehensive study of pre- and
postderegulation earnings in the airline industry, Card (1996) finds a modest
10 percent decline in the relative earnings of most airline workers, with the excep-
tion of airline mechanics, whose relative wages remained roughly constant. Card
also finds that the increase in inequality in the airline sector is comparable with the
economywide increase. In the trucking industry, Rose (1987) and Hirsch (1988)
found substantial reductions in union wage premiums; in the telecommunications
industry, Peoples (1989/1990) found almost no decline for female telephone op-
erators. Looking at the evolution over time of various wage differentials for airlines,
trucking, railroads, busing and telephones, Hendricks (1994) concluded that the
strongest impact of deregulation occurred in trucking. Notice that the largest wage
effects tend to be found in the trucking industry, which is a male-dominated in-
dustry that had a relatively high unionization rate in 1979. This is consistent with
our findings that male unionized workers were the most successful at capturing the
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rents created by regulation of industry, and thus they suffered the most from
deregulation. In summary, economic deregulation plays at best a small role in the
overall increase in wage inequality, although the effect is larger when we restrict
our attention to unionized male workers.

Criticisms of the Role Attributed to Institutions

Our estimates of the effects of institutional changes are based on a simple
question: what would have happened if the relevant institutions had remained as
they were in 1979? A potential criticism of this approach is that institutional changes
are the result rather than the cause of rising wage inequality; that is, they are en-
dogenous. For example, deunionization and the ensuing increase in wage inequal-
ity could both be consequences of lower trade barriers, which would be the true
underlying cause of the greater wage inequality. This criticism is particularly rele-
vant in the case of the decline in the unionization rate, which, unlike the decline
in the real value of the minimum wage and deregulation, cannot be traced directly
to legislative actions, since there were no explicit changes to the National Labor
Relations Act during the 1980s.

A response to this criticism is that the pattern of institutional changes in dif-
ferent countries is hard to reconcile with the view that institutions are purely en-
dogenous. For example, collective bargaining coverage dropped sharply in the
United States and the United Kingdom during the 1980s, but remained relatively
constant in Canada and in continental Europe. If institutional changes were en-
dogenous responses to more fundamental shocks resulting from globalization,
these shocks would have to be larger in the United States and in the United King-
dom than elsewhere.

However, the available data shows that the relevant supply and demand shocks
are roughly comparable in different countries. For instance, Card, Kramarz and
Lemieux (1996) report similar changes in demand measures like the import-
penetration ratio and the rate of use of computers in the United States, Canada
and France during the 1980s. They also report comparable supply shocks, as mea-
sured by the change in the fraction of the workforce holding a college degree, in
these three countries. This suggests that differences in labor laws, as opposed to
supply and demand factors, are at the origin of the divergence in unionism in the
different countries.21

Another often-heard criticism of our institutional approach is that factors like

21 An explicit comparison of the United States and Canada, two neighboring economies that have many
things in common, including similar collective bargaining structures, suggests that "much of the Canada-
U.S. unionization gap can be attributed to intercountry differences in the legal regime pertaining to
unions and collective bargaining and to differences in overt management opposition to unions (itself
possibly a consequence of differences in collective bargaining laws and their administration)" (Riddell,
1993, p. 142).
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the minimum wage and unionization may have employment consequences that
should be taken into account in an analysis of distributional change. After all, what
matters is not simply the distribution of wages among individuals holding a job, but
the income distribution of all. If a higher minimum wage reduces wage inequality
among those with jobs, but increases unemployment among the low-skilled, it may
not reduce inequality in economic well-being. This criticism seems particularly rel-
evant in light of the poor employment performance of countries such as France
and Germany. It could be that institutions like the minimum wage and collective
bargaining helped maintain the real wages of less-skilled workers in these countries,
but also were responsible for high unemployment. The strong employment perfor-
mance of the U.S. labor market could thus be seen as the "good side" of deunion-
ization and the erosion in the real value minimum wage.

There is no doubt that future research should broaden the current focus on
wage inequality to consider employment effects and the overall distribution of eco-
nomic well-being. This broader focus should be applied to analyses of both insti-
tutions and supply and demand factors. We nevertheless think that it is important
to stress the role of institutions on the distribution of wages for several reasons.

First, identifying the causes of rising wage inequality in the United States is in
itself a question of interest. Even though our analysis does not fully capture the
welfare consequences of the recent rise in wage inequality, it certainly matters, from
both a research and a policy perspective, to know why wage inequality has increased.

Second, it would be premature to conclude that institutional factors that keep
the wage distribution more equal must necessarily have large and adverse employ-
ment effects. This is only the case when the labor market is competitive and labor
demand elasticities are large.22 The magnitude of the employment effects of insti-
tutions are, therefore, an empirical question. Only a few empirical studies have
investigated the employment effects of unions, and the results are inconclusive
(Pencavel, 1991, p. 44). The employment effects of the minimum wage have re-
ceived much more attention. Both older and more recent surveys of this research
suggest, however, that the employment effects of the minimum wage are small
(Brown, Gilroy and Kohen, 1982; Freeman, 1996b).

It is not clear either that institutions can explain cross-country differences in
employment performance. If the institutional rigidities that benefit lower-wage
workers (and thus keep wages more equal) were also the source of employment
losses in countries like France and Germany, then the relative employment rate of
lower-wage or less-skilled workers in these countries should have fallen more rapidly
than in the United States. However, the relative employment rates of less-skilled
workers have fallen at about the same rate in Europe and Canada as in the United
States (Card, Kramarz and Lemieux, 1996; Nickell and Bell, 1995). This implies
that cross-country differences in institutions have had little impact on changes in
the relative structure of employment. This also means, however, that institutional

22 For early statements of this view, see Stigler (1946) and Friedman (1951).
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changes could not have played a sizable role in the decline in the relative employ-
ment of less-skilled workers in the United States.

The research to date certainly does not allow us to conclude that the institu-
tional changes of the 1980s had positive effects on employment that would offset
their contribution to greater inequality of wages. On the other hand, neither insti-
tutional nor demand and supply considerations can account by themselves for the
differential changes in the relative structure of wages and employment in different
countries. The answer probably lies in some combination of these different factors
(Freeman and Katz, 1996).

Concluding Comments: An Historical Perspective

In some respects, the weakening of institutional forces in the 1980s was un-
precedented in recent U.S. labor market history. But the fact that institutional
changes played a role in changes in wage inequality was not unique to the 1980s.
A prominent example from earlier in this century shows how institutional forces
can lead to greater equality in wages, rather than inequality. The 1935–1945 period
witnessed the most dramatic changes in U.S. labor market institutions of the twen-
tieth century. Following the passage of the National Labor Relations Act in 1935,
the unionization rate rose dramatically from 12 percent in 1934 to 35 percent in
1946. The first federal minimum wage laws were enacted in the Fair Labor Stan-
dards Act of 1938. By 1945, the minimum wage represented 40 percent of average
hourly earnings in manufacturing, and 55 percent of nonsupervisory employees
were covered. The government also involved itself in private sector wage setting
through the National War Labor Board between 1942 and 1945. Interestingly, the
1935–1945 period was also an era of "great compression" of the wage distribution,
as documented in Goldin and Margo (1992). They conclude that institutional
changes, along with short-run events affecting the demand for labor, were the pri-
mary driving forces behind the great compression.

Thus, historical evidence from the United States, international comparisons
among industrialized countries and analyses of U.S. data for the 1980s all yield the
same conclusion: institutional forces simply cannot be overlooked in any serious
attempt to understand the recent rise in wage inequality in the U.S. labor market.
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