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Many studies have examined the influence of union density (union
members as a percentage of all workers) on earnings in the private
sector, but few such studies have looked at the public sector. Using data
from the 1991 Current Population Survey, this study estimates the
determinants of earnings for state and local government employees in
both the union and nonunion sectors. The extent of public sector
unionization appears to be positively correlated with earnings for both
state and local government workers and for those covered and not
covered by collective agreements. Although the effect for non-covered
employees is smaller than that for covered employees, both effects are
larger than those typically found in similar estimates for the private
sector. The authors also find that bargaining structure has some influ-
ence on earnings, with the most consistent effect being a positive
influence of arbitration on the earnings of local government workers.

he rise of public sector unionism has

generated an enormous volume of re-
search on the theoretical and empirical
relationships among bargaining laws, union
membership, public sector employment,
and earnings. The largest share of this
literature examines the interplay among
the legal environment, bargaining, and
union membership. Alarge secondaryshare
of the research focuses on the influence of
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different dispute resolution procedures on
earnings; and other studies examine the
role played by public sector unionism in
determining public sector employmentlev-
els.

Surprisingly little of this literature, how-
ever, examines the relationship between
the extent of public sector unionization
and the level of public sector earnings.
This neglect contrasts sharply with the ex-
tensive literature studying the relationship
between union density and earnings in the
private sector. Numerous studies have
found that the extent of unionization posi-
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tively influences the earnings of union
members, non-members, or both (for ex-
ample, Freeman and Medoff 1981; Mellow
1983; Curme and Macpherson 1991).

What little evidence there is on the pub-
lic sector seems somewhat indirect and fo-
cused largely on “spillovers” to nonunion
workers. In their introduction to When
Public Sector Workers Organize, summarizing
the research reported in that volume, Free-
man and Ichniowski (1988) noted three
pieces of evidence indicating thatnonunion
public sector employees benefit from the
presence of union workers. First, earnings
of nonunion public sector workers were
found to be higher in states that favor col-
lective bargaining. Second, public sector
nonunion earnings increased especially
quickly in these same states. Third, Zax
and Ichniowski (1988) demonstrated that
workers in unorganized departments of a
municipality earned higher pay when work-
ers in other departments were unionized
than when they were not. Sanitation work-
ersin particular were likely to benefit greatly
when police and fire workers were union-
ized.

Although such findings strongly hint that
the extent of public sector unionization
within a jurisdiction might be positively
associated with earnings, they do not prove
the case. Indeed, Waters, Hill, Moore, and
Newman (1994) found a paradoxical nega-
tive association between wages and the ex-
tent of public sector unionization. While
the wage was taken to be exogenous and
unionization endogenous, it remains hard
to reconcile this finding with the evidence
suggested by Freeman and Ichniowski.

More than being just a neglected corner
of an academic map, this issue has growing
public policy significance as courts have
had to determine whether a public sector
union can include costs associated with
organizing when determining the level of
payment under agency shop or “fair share”
requirements. In a series of cases begin-
ning with Machinists v. Street (367 US 740
(1961)), the Supreme Court has limited
the fees unions can assess covered non-
members (those covered by a collective
bargaining agreement but electing not to

join a union) under union security provi-
sions. In Lehnart v. Ferris Faculty Association,
the Supreme Court said unions could in-
clude the cost of all activities that (1) were
“germane” to collective bargaining activity,
(2) were justified by the government’s vital
interest in labor peace and avoiding “free-
riders” who benefitfrom union efforts with-
out paying for union services, and (3) did
not significantly add to the burdening of
free speech that is inherent in the allow-
ance of an agency or union shop (111 S.Ct.
1950 (1991)). If organizing new members
increases union density and so earnings, it
may follow that organizing expenses meet
the test of being “germane.”

The work reported here explores the
relationship between public sector organi-
zation and earnings, using data from the
1991 outgoing rotation file of the Current
Population Survey. Our analysis is per-
formed in the context of ageneral model of
the determinants of earnings of U.S. public
sector workers in both the union and non-
union sectors. We explicitly include differ-
ences in bargaining laws, as well as typical
human capital controls, differencesin state
median income, and differences in private
sector state occupational earnings. Also
included are measures of both the extent of
public sector unionization and the extent
of private sector unionization. Equations
are estimated under varying assumptions
aboutthe error structure and on subsamples
to better control for differences in state
labor relations climates.

Public Sector Density and Earnings

In formal models of public sector bar-
gaining developed by Inman (1980, 1981)
and expanded by Gyourko and Tracy (1989,
1991), the final bargained wage has been
perceived as a function of the structure of
bargaining, the private sector alternative
wage, and the relative bargaining power of
the union. While our estimates control for
the first two factors, our primary focus cap-
tures a determinant of bargaining power.
We present three theoretical arguments
supporting the hypothesis that the relative
bargaining power of the union increases
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with the extent of public sector unioniza-
tion. If these arguments are correct, public
sector covered earnings that reflect bar-
gaining power should also increase with
the extent of unionization.

First, increased unionization decreases
the ability of jurisdictions to substitute away
from union labor (Freeman and Medoff
1981). This decrease in substitution gener-
ates a less elastic final demand for union
services and a less elastic derived demand
for unionized labor, and thus supports a
higher optimal union wage. Forinstance, a
unionized sheriff’s department is far less
likely to lose the duty of providing security
at the county hospital to separate
nonunionized “hospital guards” if the hos-
pitalis also fully unionized. (See Friedman
1984:108 for a community choice perspec-
tive on this example.)

Second, greater organization across ju-
risdictions can lower the cost of agreement
for a given package. This effect occurs
because earnings are “taken out of the com-
petition” between communities (Tiebout
1956). The increased organization of one
locality thus has a positive influence on
wages that could be negotiated by unionsin
neighboring communities. Insofar as ad-
joining communities have similar degrees
of organization, a strong correlation be-
tween the extent of organization and wages
would emerge. Indeed, Mehay and
Gonzalez (1986) presented evidence that
competition between communities limited
the ability of local public sector unions to
increase wages. In particular, they found
that union wage increases were moderated
in those urban areas that had many jurisdic-
tions and in which legal limits on annex-
ation fostered “competition.” It follows
that the effect of this competition could be
reduced by high degrees of organization
across competing jurisdictions.

Third, public sector union earnings may
increase because of the political effect of
greater organization. (See Wellington and
Winters [1971] for an early treatment of
this issue.) As organization increases,

unions may become more effective in
achieving electoral, legislative, and politi-
cal goals. This, in turn, moves the demand
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curve for members’ services outward (Free-
man 1986). Thus, the trade-off that exists
between wages and employment may be
attenuated by political activity that allows
both higher wages and greater employment.
Zax (1989) and Zax and Ichniowski (1988)
confirmed that employment is higher in
municipal departments that bargain than
in otherwise similar departments that do
not bargain. Thus, unions may be able to
increase wages as well as employment by
political influence on the legislature or
local equivalent. Extensive organization
helps in this process because of the dual
role of members as both employees and
voters (Courant, Gramlich, and Rubinfeld
1979). In short, as the political strength of
public sector unions increases, their rela-
tive bargaining power increases as well.
Although there is empirical support for
these theories, the evidence is not unani-
mous. Valletta (1993) contended that the
ability to shift demand, which others have
found in cross-sectional studies, vanishes in
more sophisticated longitudinal estima-
tions. Similarly, Trejo (1991) argued that
any positive effect of public unions on em-
ployment results from economies of scale
in organizing, and that once the endog-
enous nature of union status is correctly
modeled, there is no influence on employ-
ment. Further, the institutions of public
sector labor relations may reduce the scope
for direct use of power. Third-party proce-
dures such as fact finding, mediation, and
arbitration place greater value on factual
presentation and comparisons than occurs
in traditional private sector bargaining and
may limit the gains from bargaining power.'
However, these same institutions do leave
ample room for gains associated with greater
organization. Unions have gained strate-
gic advantages from interest arbitration

'Despite such constraints, the origins of many
public bargaining statutes can be found in successful
strikes by well-organized public employees. Police,
firefighters, sanitation workers, and postal employees
have used their pivotal position and organization to
extract both substantial settlements and favorable
institutional structures (Hebdon 1996).
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processes that allow initial negotiation with
communities in which favorable voluntary
settlements are likely. These settlements
then become comparables in interest arbi-
tration in communities less likely to pro-
vide favorable settlements. Such a strategy
depends on organizing across a wide vari-
ety of communities within a state. Unions
may also use the many institutional proce-
dures at their disposal (such as dispute
resolution, grievance procedures, and civil
service review) to create time and money
costs for public managers and so increase
union bargaining power. Increased union
organization provides wider scope for such
actions as well as the funds required to
pursue them.?

Non-members may benefit from in-
creased coverage because of union threat
effects and the possibility that union posi-
tions are sufficiently attractive to generate
queues. Podgursky (1986), Moore, New-
man, and Cunningham (1985), Hirsch and
Neufeld (1987), and Belman and Voos
(1993) each confirmed that private sector
nonunion workers in more unionized mar-
kets earn higher wages. This evidence has
been taken to indicate that the threat ef-
fect, perhaps combined with the queuing
effect, dominates any tendency for previ-
ously unionized workers to crowd the non-
union labor market.> Public employers
may let union earnings set the standard for
nonunion workers in the same governmen-
tal unit in order to avoid morale problems
or further unionization. Such behavior
becomes less costly when the extent of
unionization within the unitis already high.
Thus, a high degree of union coverage
increases the earnings of those not covered
as well. Moreover, the lobbying by public
sector unions will usually not be sufficiently
pointed to induce voters or legislators to

’Indeed, Hebdon (1996) found that the decrease
in public sector strikes has been accompanied by an
increase in grievance filings, civil service reviews, and
unfair labor practice filings.

8Note that Lewis (1986) and Heywood (1988) have
argued that some of the influence from the percent-
age organized may result from omitted variable bias.

increase demand for union services alone.
A general increase in demand for govern-
mental services would be expected to in-
crease the earnings of nonunion govern-
mental workers.

Framing of the discussion in terms of the
extent of organization is not inconsistent
with the approach of those who have exam-
ined individual occupations to search for
spillover effects. Ichniowski, Freeman, and
Lauer (1989) used longitudinal evidence
and found relatively small differences be-
tween the earnings of unionized and
nonunionized police within a state but
found that this shared level of earnings was
determined by how favorable the state bar-
gaining laws were toward public sector
unionization. This evidence of a spillover
effect within a specific occupation could
easily be consistent with a more general
elevation of all nonunion public earnings.*
The issue we examine is whether a general
elevation in earnings within the state and
local sectors is associated with the extent of
unionization even after controlling for the
bargaining laws. While single occupation
studies are valuable, they will not capture
spillovers across occupations.

Legal Environment

Meaningful estimation of the effects of
public union density requires understand-
ing and accounting for the differences
among the various states in the public sec-
tor legal environment. In contrast with the
unified and process-oriented laws govern-
ing the private sector, the laws regulating
public workers are diverse and often in-
tended to regulate the process, content,
and outcomes of negotiations. States take
radically different approaches to the fun-
damental issues of bargaining: whether
bargaining is permitted at all; if so, what
forms are permitted; how impasses are to

‘Delaney (1985) and Zwerling and Thomason
(1995) each found substantial spillover effects for
school teachers, with nonunion teachers benefiting
as the extent of unionization increases.
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be resolved; and whether and how viola-
tions of the bargaining laws are penalized.
Even within states, different levels of gov-
ernment and occupations are often treated
differently. The effects of varying statutory
frameworks on the relation between orga-
nization and earnings is uncertain. They
may limit the union’s economic and politi-
cal capacity to influence wage setting, but
they may also reduce dispute costs to the
pointthatunions may capture higher wages.
(Contrast Currie and McConnell [1991]
with Gunderson, Hebron, and Hyatt [1996]
and with Ashenfelter and Bloom [1984].)
Although the effects are far from clear,
variations among state laws certainly have
the potential to influence the earnings gain
from increased levels of union organiza-
tion, highlighting the necessity of control-
ling for legal environments.

Before we can examine the influence of
the extent of public sector organization on
earnings, we must identify the legal envi-
ronment of each jurisdiction by a careful
reading of the relevant statutes. Our effort
todosorepresentsa partial updating of the
National Bureau of Economic Research
“Public Sector Collective Bargaining Law
Data Set.” While we do not replicate the
breadth of those earlier data, we do capture
the major legislative characteristics of each
jurisdiction’s bargaining environment (Ap-
pendix Table Al). Since legislation varies
widely by occupation, we classify public
sector labor relations laws separately for
police and firefighters, primary and sec-
ondary teachers, post-secondary teachers,
transit workers, other local employees, and
other state employees.® Legislation is also
categorized by procedure: whether bar-

5These laws are often complex and difficult to
interpret. For example, some states have statutes
covering police and fire, while others may only grant
bargaining rights to one group or the other. Al-
though we have made every effort to assure that our
legal indicator variables reflect the actual coverage of
bargaining laws, the occupation codes used by the
Current Population Survey are not always congruent
with statutorily defined occupational groups. This
mismatch may cause some measurement error, but
we believe it is slight.

gaining is permitted (enabling legislation),
whether strikes are permitted (strike legis-
lation), whether interest arbitration can be
invoked by one of the parties and covers
compensation (arbitration), whether the
parties can, by mutual consent, invoke bind-
ing arbitration (voluntary arbitration), and
whether laws penalize job actions through
fines or disciplinary procedures (penalty
for job action). This categorization results
in five dummy variables that will be entered
as controls in the earnings equations.®

Following the literature, we expect the
enabling legislation variable to have a non-
negative effect on earnings. Such legisla-
tion confers legitimacy on the collective
bargaining process, and while it does not
compel action, it requires that the voice of
the union be heard. The availability of
binding arbitration should have a positive
influence, while the signs on the strike and
voluntary arbitration coefficients appear
ambiguous, and penalties for job actions
should have a negative effect.”

Table 1 is derived by merging our analy-
sis of public sector bargaining laws with our
dataset of 7,680 state employeesand 16,131
local government employees (the data set
is described in the next section). Slightly
more than half of state workers and nearly
two-thirds of local workers are covered by
enabling legislation. Approximately half
the workers in each sector face penalties

SAlthough municipal laws are sometimes more
favorable to bargaining than the laws of the corre-
sponding state, our legal variables reflect only state
codes. Thisis necessary both because of the difficulty
in obtaining information on municipal bargaining
laws and because our data set does not allow us to
determine the municipality of employment.

"The ambiguity associated with the strike variable
reflects the fact that strike statutes provide consider-
able discretion to the public authority in deciding
when and for whom strikes are permitted. Strikes:
may be permitted only when the public body can use
the strike to gain what it sees as a favorable outcome,
or they may be permitted for use in creating more
bargaining power for the union (aswasonce common
in the private sector). The ambiguity of the voluntary
arbitration variables reflects a process that, because
of the need for mutual consent, seems unlikely to
systematically favor one party or the other.
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for job actions. Legislation permitting
strikes covers less than one-third of local
employees and 18% of state employees.
Legislation mandating interest arbitration
covers 10% of local employees and only 7%
of state employees. The small proportion
of employees covered by arbitration (al-
though the figure is greater for voluntary
arbitration) is surprising given the wide
attention paid to these procedures in the
literature. The statistics indicate that state
legislatures are more willing to provide for
bargaining than for binding means of re-
solving bargaining disputes and are more
likely to mandate bargaining and dispute
resolution for local than for state govern-
mental units.

Initial Estimation and Results

Without fear of contradiction, it may be
stated that the influences we investigate are
complex, reinforcing, and potentially si-
multaneous. Our estimation assumes that
public sector union density, as well as legal
structure, influences wages. The causal
relations underlying wage determination
may be more complex, with legal structure
a precursor of organization. In addition,
private sector unionization may be a deter-
minant of public sector wages, as well as
public sector unionization and public sec-
tor bargaining laws. The income level in a
state may influence the extent of both pri-
vate and public sector unionization and
may help determine public sector bargain-
ing laws. Taken together, these potential
interrelations suggest a need for complex
sets of equations determining public wages,
public union density, and legal structure.

We follow a simpler course of estimating
a single equation system and controlling
for the more importantdimensions of these
relationships. We have chosen this course
because the relationships among the vari-
ous factors are too complex, and not well
enough understood, to be readily sorted
out into a multi-equation system. As a
consequence, the estimations we present
only consider the durability of the direct
correlation between public sector organi-
zation and public sector earnings and do

Table 1. Extent of Public Sector
Bargaining Legislation and Organization.

Variable Local State
Enabling 66% 55%
Strike 27 18
Arbitration 10 7
Voluntary Arbitration 21 18
Penalty for Job Action 49 50
Union Coverage 50 38

Note: These figures represent workers covered by
various provisions as a percentage of the public
sector work force.

Sources: Appendix Table 1 and the outgoing rota-
tion files of the 1991 CPS.

not inquire into the more complex causal
relations. In the next section we will make
a modest attempt to focus on a narrower
class of legal environments to address at
least some of these concerns. Nonetheless,
we recognize that some variables that we
treat as exogenous, such as our controls for
legal structure, may be viewed as endog-
enous by others.?

All earnings equations are estimated on
the 1991 outgoing rotation file of the Cur-
rent Population Survey (CPS). The sample
is limited to nonagricultural workers be-
tween the ages of 18 and 65 in either the
state or local government sector. This re-
sults in a sample of 7,680 state workers and
16,131 local workers. Estimations are per-
formed separately for those covered and
those not covered by collective bargaining.

8To get some idea of the complexities involved,
consider just the notion that legal structure influ-
ences public sector union density while that same
union density may be a determinant of legal struc-
ture. While the former is a frequent maintained
hypothesis, the latter could easily follow if public
sector labor laws respond to issues that grew out of
public workers gaining sufficient organizational
strength. Note that the appropriate system of equa-
tions would be five endogenous legal variables, all
dummy variables, and an endogenous union density
variable, with all six variables estimated simulta-
neously. As daunting as those requirements are, the
issue of earnings (our focus) is not even yet in the
system of equations.
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The dependent variable is always the log of
hourly earnings. The list of control vari-
ables conforms with other research based
on the CPS and includes a constant, years
of education, years of potential experience,
the square of experience, two dummies for
race, one dummy for female, three dum-
mies for urban area size, three dummies for
major region of the country, controls for
the one-digit occupation, and a variable to
capture part-time status. The legal dum-
mies are matched to the individuals through
the detailed occupation and location con-
trols provided by the CPS.

The variable of primary interest is a con-
structed measure of union density. This
measure, the percentage of each state’s
public work force who report union mem-
bership or coverage by a collective bargain-
ing agreement, is calculated separately for
the state and local work forces for each
state and then entered in the relevant es-
timation. Collective bargaining cover-
age is used rather than union member-
ship because it better reflects the group
directly affected by bargaining. It in-
cludes employees who, despite belong-
ing to professional associations that bar-
gain, fail to classify themselves as union
members. Thirty-eight percent of local
employees and 50% of state employees
report being either union members or
non-members covered by collective bar-
gaining (Table 1).°

The initial estimation includes just the
individual controls and the coverage mea-
sure. The estimations are then repeated
with the addition of the legal variables dis-
cussed in the previous section. Next, vari-
ables designed to control for state-specific
supply and demand influences are added
to the legal variables. Finally, private sector

°In a state in which coverage varies among munici-
palities and counties, state average union coverage
for local government employees will not measure
actual coverage for some local governments accu-
rately. This type of measurement error mirrors that
in studies of the private sector that use union density
by industry or region rather than plant- or firm-
specific measures of coverage.

union density for each state is added to the
equation already including the legal and
state variables.

The first two columns of Table 2 summa-
rize the estimations with the coverage and
five legal environment variables for local
public employees. The coefficients for the
individual control variables are typical for a
public sector sample (areturn to education
of around 6% and areturn to experience of
around 2%) and the large sample size en-
sures that nearly all of the controls are
statistically significant. The individual con-
trols by themselves explain about one-third
of the variation. (Full estimates for these
equations, and all others discussed in this
paper, are available from the authors on
request.)

The top half of Table 2 presents the
results for those covered by collective bar-
gaining and the bottom half presents the
results for those not covered. Focusing first
on the local covered sector, the size of the
coefficient on the extent of coverage is
large and significant. In the first two col-
umns the coefficient is close to .5, indicat-
ing that a ten percentage point increase in
local sector coverage is associated with
slightly more than a 5% increase in earn-
ings, holding all other determinants con-
stant.'® This coefficient is substantially
larger in magnitude than those reported in
studies of the private sector.'!

The pattern of coefficients on the legal
variables is roughly consistent with find-
ings reported in the literature. Enabling
legislation does not affect the wage, the
right to strike and penalties for striking are
negative partial correlates of earnings, and
mandatory arbitration is a large positive
partial correlate, boosting earnings by 8%.
The effects of the right to strike and job
penalties are quite modest and the signifi-

19This follows from subtracting one from the natu-
ral base being raised to the power .05 (the .5 coeffi-
cient times a .10 increase in coverage).

For example, Lewis’s (1986:148) commonly cited
range for union coverage effects by industry is based
on coefficients typically less than one-half this esti-
mate.
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Table 2. Effects of Selected Variables on Earnings in the Local Sector.
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(Dependent Variable: Natural Log of Hourly Earnings; t-Statistics in Parentheses)

Plus Household Plus
Plus Income 85 Private
Basic Legal and Sector
Variable Equation Variables Reservation Wage Density
Covered by Union (n = 8168)
Union Density .4926 5413 .3166 .2578
(13.17) (12.60) (6.58) (4.60)
Enabling Legislation -.0008 .0198 .0240
(0.06) (1.51) (1.82)
Right to Strike -.0251 -.0183 -.0164
(2.00) (1.59) (1.16)
Arbitration .0731 .0731 .0794
(5.29) (5.32) (5.66)
Voluntary Arbitration -.0423 -.0422 -.0467
(3.40) (3.38) (3.69)
Penalty for Job Action -.0211 -.0018 .0032
(2.09) (0.19) (0.30)
Household Income 85 .0354 .0260
(3.69) (2.54)
Reservation Wage .3844 .3861
(9.08) (9.12)
Private Union Density .3430
(2.24)
R-Squared .3598 .3662 3717 .3738
Not Covered by Union (N = 7964)
Union Density .2838 .3142 1711 2177
(7.53) (7.01) (3.52) (4.10)
Enabling Legislation -.0105 .0170 .0128
(0.80) (1.24) (0.92)
Right to Strike .0142 .0098 .0072
(1.02) (0.70) (0.52)
Arbitration .0729 .0785 .0716
(3.47) (4.28) (4.28)
Voluntary Arbitration -.0319 -.0269 -.0195
(1.94) (1.63) (1.16)
Penalty for Job Action -.0103 -.0050 -.0118
(1.02) (0.48) (1.12)
Household Income 85 .0454 .0511
(4.20) (4.59)
Reservation Wage .2672 .2655
(6.57) (6.53)
Private Union Density -.3726
(2.19)
R-Squared .4320 .4357 .4542 .4543

Source: Outgoing rotation file, 1991 CPS.

cance of both is sensitive to the inclusion of
othervariables. The negative effect of strike
legislation is somewhat counter-intuitive,
given that limits on the right to strike effec-

tively constrain the unions’ use of bargain-
ing power. It may be that strike legislation
is available only where collective bargain-
ing units are weak. Legal public sector
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Table 3. Effects of Selected Variables on Earnings in the State Sector.
(Dependent Variable: Natural Log of Hourly Earnings; t-Statistics in Parentheses)

Plus Household Plus

Plus Income 85 Private

Basic Legal and Sector

Variable Equation Variables Reservation Wage Density

Covered by Union (n = 2941)

Union Density .5502 .6259 .5186 .6445
(9.31) (7.96) (5.70) (5.93)

Enabling Legislation .0418 .0248 .0073
(1.56) (0.91) (0.25)

Right to Strike -.1058 -.0704 -.0199
(5.32) (3.45) (3.67)

Arbitration -.0551 .0375 .0314
(2.09) (1.34) (1.14)

Voluntary Arbitration -0777 -.0667 -.0592
(3.98) (3.49) (3.01)

Penalty for Job Action -.0198 -.0040 .0037
(1.24) (0.25) (0.22)

Household Income 85 .0616 .0783
(4.19) (4.70)

Reservation Wage .4366 4173
(6.91) (6.54)

Private Union Density -.5485
(2.12)

R-Squared .3654 .3794 .3796 .4008

Not Covered by Union (N = 4739)

Union Density .2872 .3883 .3636 .3726
(6.45) (5.37) (5.29) (5.01)

Enabling Legislation -.0257 -.0246 -.0259
(1.19) (1.14) (1.18)

Right to Strike -.0437 -.0478 -.0482
(1.89) (2.05) (2.07)

Arbitration .0125 .0682 .0674
(0.43) (2.27) (2.24)

Voluntary Arbitration -.0173 -.0667 -.5919
(0.66) (3.45) (3.09)

Penalty for Job Action -.0021 -.0005 .0175

(0.16) (0.04) (0.013)

Household Income 85 .0502 .0519
(3.39) (3.32)

Reservation Wage .2967 .2964
(5.62) (5.62)

Private Union Density -.0717
(0.32)

R-squared .4635 .4672 4731 4731

Source: Outgoing rotation file, 1991 CPS.

work stoppages would then more likely be
an instrument of managers than of unions.
Closely related to this, governments usually
restrict strikes to those performing nones-
sential services. Such units might be the

weakest and those for which the govern-
ment could outlast a strike. Finally, volun-
tary arbitration statutes have a puzzling
negative affect on the wages of covered
local employees. We will return to this after
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reviewing the results for the other employee
populations.

The results for the local non-covered
work force are presented in the bottom
panel of Table 2. Local sector coverage is
positively associated with the level of non-
covered earnings, with a coefficient close
to .3 in the first two initial estimates. The
gain from increased union density to non-
covered local employees is thus about 60%
of that for covered employees. The effect
of union density on wages again remains
larger than that usually found in private
sector studies. The only legal variable to
maintain significance is arbitration.

Table 3 presents estimates for the cov-
ered and non-covered work forces in the
state sector. The coefficient on public sec-
tor coverage in the first two columns is
slightly larger than that in the local covered
sector equations (closer to .6 than to .5).
The coefficient for the non-covered state
sector seems similar in size to that in the
local non-covered sector. The coefficient
on voluntary arbitration is negative for the
covered sector. Coefficients on the rightto
strike are negative, significant, and larger
in magnitude than in the local equation.
Enabling legislation may have a weak posi-
tive influence for covered state employee
earnings.

The estimated negative effect of volun-
tary arbitration in the local covered, local
non-covered, and state covered sectors is
puzzling. The bilateral nature of the pro-
cess suggests that there should be no sys-
tematic relationship to wages. It may be
that such statutes reflect weakness in public
employee organizations. Mandatory dis-
pute resolution has been intended as an
institutional alternative to the disruption
that accompanied illegal strikes and the
means of addressing the issues that accom-
panied effective unionism. Passage of man-
datory arbitration statutes has usually oc-
curred in the wake of increased organiza-
tion and mounting workplace activity by
public sector employees. The verylack of a
compulsory element in voluntary arbitra-
tion statutes suggests that public employee
unions failed to create conditions or gener-
ate the political power to make a manda-

Table 4. Projected Earnings
Based on Column 2 of Tables 2 and 3.

Extent of Coverage Covered Non-Covered

Local
High Coverage (70%) 15.30 13.24
Low Coverage (30%) 13.24 12.43
State
High Coverage (73%) 13.20 11.74
Low Coverage (27%) 10.33 10.12

tory dispute resolution procedure palat-
able to legislatures. It may be that the
variable for voluntary arbitration is then a
measure of the weakness of employee orga-
nizations, and reflects the lower wage con-
sonant with such weakness.

The flavor of the results so far can be
summarized by examining projected wages
for a “typical” employee under a “low” cov-
erage and a “high” coverage regime. The
characteristics of the non-covered workers
are entered into the equations for both the
covered and non-covered workers from
their governmental sector. Two estimates
are made for each projection: one with the
coverage rate one standard deviation be-
lowits mean and one with the coverage rate
one standard deviation above its mean. The
top of Table 4 shows projections for the
local sector workers. These projections,
which hold constant all variablesin column
2 other than public coverage, indicate a
substantial influence. The move from low
coverage to high coverage is associated with
2 $2.06 per hour increase for covered and a
$.81 per hour increase for non-covered
local employees. For state employees the
increase is $2.87 and $1.62 for covered and
non-covered employees, respectively.

Basing his conclusion on a review of two
dozen studies of public sector wages, Lewis
(1988) found the typical union gap in the
public sector to be between 8% and 12%.'2

120f course, different groups of public sector work-
ers were recognized as having different union differ-
entials. Lewis highlighted transit workers, school
teachers, and nurses as having among the largest
differentials.
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As a check on our estimates and on the
statistical significance of the effects of indi-
vidual union coverage, we combine the
subsamples and estimate earnings equa-
tions for the entire local and entire state
sectors. These have specificationsidentical
to those in Tables 3 and 4, with the addition
of a dummy variable measuring whether or
not the individual is covered by a union
contract.

In an equation analogous to that in the
second columns of Tables 3 and 4, the
union differential in the local sector is
10.1%, with a t-statistic of over 14. The
union differential in the state sectoris 7.4%,
with a t-statistic of 6.4. Combined estimates
such as these constrain the coefficients on
the explanatory variables to be identical
between the covered and non-covered
subsamples. Nonetheless, the coefficient
on public sector coverage density remains
large and highly significant (.3762, with t-
statistic of 10.6, for the local sector, and
.4468, with a t-statistic of 8.8, for the state
sector) despite a union membership coeffi-
cientroughlywithin the range suggested by
Lewis.

Additional Estimates and Discussion

The results presented in the previous
section are subject to important caveats
that demand alternative estimations. First,
there may be unmeasured state-level ef-
fects that put upward pressure on earnings
and are correlated with public sector union-
ization. For example, some states may have
an industrial mix associated with both
higher earnings and unionization.'® Obvi-
ously, including an income measure in an
earnings equation is somewhat suspect and
raises the issue of simultaneity. The hope is

"There are two prominent arguments for a posi-
tive correlation between income and unionization.
First, if the benefits of union membership are normal
goods, then increased income should be associated
with increased “consumption” of union membership.
Second, income may proxy for conditions, such as job
stability, that make the benefits of union member-
ship, such as pensions, more valuable.

to control for omitted factors that might
influence a state’s unionization by directly
including the measure. The measure in-
cludedismedian household income in 1985
in thousands of dollars. This measure,
which predates the sample, was chosen to
reduce the likelihood of simultaneity prob-
lems."

A related concern is that unmeasured
supply and demand conditions may influ-
ence private sector earnings in a state and
that private sector earnings may be a major
determinant of both public sector earnings
and public sector unionization. Thus, the
correlation between public sector union-
ization and earnings could actually be
driven by uncaptured supply and demand
conditions within states and within occupa-
tions in those states.

To control for that possibility, we gener-
ate a private sector alternative or reserva-
tion earnings variable. This measure is the
average private sector hourly earnings for
each major occupation for each state. In-
cluding it in the equation should go far
toward capturing the influence of private
sector earnings on those in the public sec-
tor, as the earnings of public sector clerical
workers in Wisconsin will be conditioned
on the average private sector clerical earn-
ings in Wisconsin. The results including
both the income and private sector reserva-
tion wage are summarized in the third col-
umn of Tables 2 and 3. Both are included
as natural logs to mirror the dependent
variable.

The coefficients on both the income and
reservation wage measures are positive and
highly significant in all four equations.
These are obviously strong statistical deter-
minants of public sector earnings. The
influence of these results on the role of
public sector union density appears to dif-
fer by the level of government. In the local
sector the coefficient on union density
drops to about half its previous size among
both covered and non-covered workers.

"The results are not qualitatively different if state
median income from 1969 or 1959 is substituted.
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Despite this drop, the coefficient on union
density retains strong statistical significance.
In the state sector the coefficient on union
density remains roughly the same size as
before and retains statistical significance.
Note that the enabling legislation variable
takes the expected positive sign in the local
covered sector but the penalty for job ac-
tion loses significance. The other legal
variables retain similar coefficients except
in the state non-covered sector, where arbi-
tration emerges with a large significant co-
efficient. Thus, even after the inclusion of
an income variable and a private sector
earnings variable, highly collinear with both
public sector unionization and the inde-
pendent variable, the role of public sector
union coverage continues to be evident.

If conditions in the state, such as in-
come, the mix of industries, or the occupa-
tional structure, affect overall unionization
in the state, inclusion of private sector
unionization may be warranted. Private
sector unionization may play an important
role in establishing social and political atti-
tudes toward unionization and hence the
extent of coverage in the public sector. Ifit
does, addition of the private coverage vari-
able might, by controlling for political cli-
mate, reduce the measured impact of both
union coverage and the legal variables on
earnings. Column 4 of Tables 2 and 3 adds
the extent of private unionization by state
to all previous variables.

Private sector union density has a signifi-
cant and positive effect on the wages of
local covered employees, but has either no
statistically significant effect or a negative
effect on the balance of our population.
More relevant to our issue, the introduc-
tion of this variable had only modest effects
on the estimates of the effect of public
sector union density on wages. All four
public sector union density coefficients re-
main large and statistically significant.

In a further attempt to control for state-
level influences on earnings that might be
correlated with unionization, we included
a variable measuring the portion of each
state’s work force in manufacturing, com-
munications, transportation, or utilities.
This variable has a long history as a deter-

minant of unionization in empirical stud-
ies (see Ashenfelter and Pencavel 1969),
and states with high proportions of workers
in these industries can be expected to have
higher earnings. Placing this variable in
the specification of column 4 results in no
meaningful changes. The variable itself is
significant at the 10% level in the state
covered equation and is otherwise insig-
nificant. Itresultsin only the very smallest
of changes in the magnitude of the public
percentage organized coefficients. The
coefficients of all four public sector union
density variables remain highly significant.

A second major concern is that the ap-
parent role of public sector union density
may originate from differences in state bar-
gaining climates not adequately reflected
by the legal variables. Once the sample is
limited to a set of jurisdictions with similar
climates, the results might vanish. To test
for this possibility, we limited our sample to
only those states that had enabling legisla-
tion and then re-estimated the set of equa-
tions in the second, third, and fourth col-
umns of Tables 2 and 3 after omitting the
enabling legislation variable. The results
are summarized in Table 5 by presenting
the coefficients on publicsector union den-
sity. The sample sizes are smaller, reflect-
ing the elimination of observations from
states without enabling legislation.

The estimates provide no evidence that
public coverage proxies some omitted bar-
gaining climate variable in the state equa-
tions. The coefficient retains its size and
significance or actually increases in size
and significance for all estimates. The local
level coefficients are reduced sharply in
magnitude not by excluding states without
enabling legislation but by the combina-
tion of that limitation and the inclusion of
additional variables outlined earlier in this
section. While the union density coeffi-
cient in the local covered sector maintains
more than half its original size and retains
significance, that in the local non-covered
sector drops to a small fraction of its origi-
nal size in Table 2 once the additional
variables are added. It also loses statistical
significance. Thus, within these states with
similar bargaining climates, there is evi-
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Table 5. Wage Effects of Public Sector
Union Coverage in the Sample of
States with Enabling Legislation.

(Dependent Variable: Natural Log of

Hourly Earnings; t-Statistics in Parentheses)

Local State

Local Non- State Non-
Variables Covered Covered Covered Covered
Legal .5691 .3750 19295 6102
Variables (10.77)  (5.91) (7.68) (5.17)
Plus House-
hold Income
85 and Reser- 2112 .0732 .6082 4271
vation Wage (2.42) (0.97) (4.60) (3.29)
Plus Private .1479  .0588 .6979 .5482
Union Density (1.93) (0.66) (4.37) (3.81)
N 6583 4072 2300 1927

Source: Outgoing rotation file, 1991 CPS.

dence that union density may not play a
role for local non-covered workers.

A third caveat concerns the aggregate
nature of some of our data. Individual
observations are the foundation of our esti-
mates, yet the aggregated state variables
are of primary interest. When aggregated
data are merged into micro data, there may
be an error associated with the aggregation
thatisnotindependentacross observations.
This problem, identified by Moulton (1990)
in the context of merging industry-level
datawith individual observations, may cause
standard errors to be underestimated. Asa
consequence, the levels of significance of
aggregate variables, those variablesin which
we have a primary interest, may be inflated.

The solution is to estimate a variance
components model that allows for an indi-
vidual component and aggregate compo-
nent in the error term. Assuming that the
two error components are independent of
each other, consistent estimates of both
coefficients and standard errors can be
obtained from a random effects model.
Our concern with this issue is more than
theoretical. While early research on pri-
vate sector union density assumed no group
error components, Belman and Voos (1993)
have, indeed, found common city error
components in their estimates.

At issue is whether the relationships es-
tablished in the earlier tables will remain
intact after accounting for state-level ran-
dom effects. We therefore re-examine the
progression of equations from Tables 2 and
3 in a framework that allows for random
effects by state. Lagrange multiplier tests
reject the hypothesis of no state error com-
ponent for each specification.” The coef-
ficients and t-statistics of public sector cov-
erage are summarized in Table 6. The first
row presents the union density measure
from the equation with only individual con-
trols. The second row adds the legal dum-
mies, the third adds the measures of state
income and the private sector reservation
wage, and the fourth adds private sector
union density.

In general, both the coefficients and the
t-statistics are a bit smaller in random effect
estimates. The influence on the local cov-
ered sector is the most pronounced, with
the final estimate on the public sector union
density coefficient being identical to that
in the local non-covered sector. Despite
these changes, all coefficients retain close
to the same magnitude as before, and
they also retain significance throughout
the estimations. Indeed, the final state
sector estimations are virtually un-
changed by the random effects estima-
tion.

Thus, while the random effects results
across the four sectors are not identical,
theyshare anumber of characteristics. The
coefficient on public sector coverage re-
mains positive and significant. Private sec-
tor unionization only influences the wage
of local employees covered by collective
bargaining, and its effect, although large in
magnitude, barely achieves significance in
a 10% testin the final estimation. Arbitra-
tion plays the most consistent role among
the legal variables, having a positive and
significant influence on earnings at the
local level (with voluntary arbitration often

5The Lagrange Multiplier test examines the pres-
ence of an error component specific to each state.
See Judge et al. (1987).
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Table 6. Wage Effects of Public Sector Union
Coverage in the Random Effects Model.
(Dependent Variable: Natural Log of Hourly
Earnings; t-Statistics in Parentheses)

Local State

Local Non- State Non-
Variables Covered Covered Covered Covered
Union Density 4361  .2373 4136 .2809
Alone (5.02) (2.34) (4.78) (4.36)
Plus Legal 4098 2716 5784  .3875
Dummies (4.82) (2.67) (5.53) (5.26)
Plus Household
Income 85 and
Reservation 2723 1992 .5499 .3730
Wage (2.88) (1.95) (4.77) (5.21)
Plus Private .2485  .2473 .6718 .3894
Sector Density  (2.34) (2.14)  (5.33) (4.85)
N 8168 7964 2941 4739

Source: Outgoing rotation file, 1991 CPS.

having an offsetting negative influence).
The arbitration variable is also positive and
significant in the final specifications for
covered state employees, but it is never
significant for non-covered state employ-
ees. Indeed, no legal variables are statisti-
cally significant in the non-covered state
sector.

The role of the legal variables can be
further examined with an F-test for the
hypothesis that coefficients on the legal
variables are jointly equal to zero, or that
the legal variables do not add to the ex-
planatory power of the equation. The first
test, presented in the first row of Table 7,
compares the model with only the public
sector coverage measure to one that also
includes the legal dummies. The second
test compares a model with the public and
private sector union density measures, the
reservation wage, and household income
to one that also includes the legal dum-
mies, with the full set of individual controls
remaining in all estimations.

The hypothesis that the legal controls do
not add explanatory power is rejected for
all tests in the local sector. The hypothesis
that the controls do not add explanatory
power can also be rejected for covered state
employees. For non-covered state employ-

Table 7. Wage Effects of Legal Variables:
Joint Tests.

Local State
Local Non- State Non-
Test Covered Covered Covered Covered
F Stat. (5,inf.)
1st Test 16.32%*% 5.85**% 850** 1.20
F Stat. (5,inf.)
2nd Test 16.37%*  4.80%* 6.80** 2.71%

*Indicates the null hypothesis of no influence on
explanatory power can be rejected at the 5% level;
**at the 1% level.

ees the hypothesis can be rejected only in
the second test and only with a 5% thresh-
old. These findings generally confirm the
role of the legal variables and show that
union coverage is influential both in those
sectors where the legal structure has strong
effects and in those where the legal struc-
ture seems to have a weaker effect.

Finally, alternative specifications varied
the construction and treatment of the cru-
cial public sector union density. First, the
1984 percentage of the state and local sec-
tor unionized by state replaced the 1991
measure. The 1984 measure mightbe more
nearly exogenous, butits use did notchange
either the private sector unionization re-
sults or the public sector unionization re-
sults. This presumably follows from the
extremely high correlation between the
1984 and 1991 measures (well above .9).
Second, we retained the 1991 measure but
included a second variable measuring the
change in public sector unionization by
state from 1984 to 1991. This second vari-
able was significant only in the local cov-
ered sector, did not change the positive
significance of the 1991 private unioniza-
tion measure in that sector, and did not
generally disturb the size and high signifi-
cance of the public sector unionization
coefficients in any sector.'®

16The small average value of the change measure
raises the specter that the variable is dominated by
measurement error.
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Conclusion

We began with the hypothesis that the
extent of public sector union density is an
independent determinant of the level of
public sector earnings. Several consider-
ations suggest that bargaining power, a tra-
ditional determinant of earnings, increases
with public sector union density. Testing
this hypothesis required the merging of a
variety of state-level data with individual-
level data. Developing the state data en-
tailed identifying the legal environment
for different groups of workers within each
jurisdiction. Thatidentification is one con-
tribution of this paper.

The role of public sector coverage was
confirmed for covered and non-covered
employees in the state and local sectors in
all of the initial estimates. The relevant
coefficients were large and most often sta-
tistically significant. The effects in the
covered sector were larger than those in
the non-covered sector, and the effects at
the state level were larger than those at the
local level. These results were largely un-
changed even when we added variables re-
flecting legal environment, state income,
occupational earnings, and private sector
collective bargaining coverage, and even
when we limited attention to those states
with enabling legislation. Re-estimation
with an allowance for random effects had
only modest effects on the coefficients and
significance of the coverage measure.

The OLS models suggest that legal vari-
ables play an important role in wage deter-
mination for local and state covered em-
ployees. Of these variables, arbitration has
the largest and mostrobust effect, but there
is also some evidence that strike legislation
and voluntary arbitration reduce wages for
local employees. In the random effects
estimations, legal structure had no earn-
ings effects in the non-covered sector. Indi-
vidual tests of significance could not pass
any conventional level, and tests for group
significance also indicated limited effects
for the legal variables. The stronger role of
arbitration at the local level may reflect the
greater willingness of state legislators to
place binding restrictions on local govern-

ments. Further, the effect of arbitration on
earnings of non-covered local employees
may differ for different groups of employ-
ees. For non-covered employees eligible to
join unions, there might be a threat effect.
A failure to meet the “union” wage would
be an invitation to employees to organize to
gain access to arbitration and the concomi-
tant comparability standards used to estab-
lish earnings. For employees noteligible to
join unions, such as managers, the effect
may follow the need to keep wages in line
with those of covered employeesin order to
maintain morale.

Private sector coverage increased public
earnings only in the local covered sector.
The presumption was that heavily union-
ized environments create a climate sup-
portive of higher wages for public workers.
However, public coverage does not simply
proxy a climate created by high levels of
private coverage; it has a strong indepen-
dent effect. Thus, local sector covered
workers gain from organization in the pri-
vate sector, but they also gain from organi-
zation in the public sector.

The finding that public sector coverage
plays a role in earnings determination has
important ramifications. The Supreme
Court requires a showing that non-union
members covered by a union contract ben-
efit from a union expenditure in order for
that expenditure to be chargeable to non-
members. Through examining cross-sec-
tional differencesin union density between
jurisdictions, this study indicates that there
is a robust positive relationship between
increased union coverage and earnings. As
pointed out, this relationship is larger than
that found in typical private sector studies.
Voos (1983) found that increases in orga-
nizing expenditures are associated with in-
creases in union membership. That find-
ing, taken together with the results of this
study, suggests thatincreased expenditures
on organizing by public sector unions that
result in increased union density may re-
late directly to increased earnings. This
amounts to an economic rationale for al-
lowing organizing expenditures to be
charged to covered non-members under
the Lenhart guidelines.
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We have gone to considerable lengths to
ensure that our results do not merely re-
flect state heterogeneity. Our estimates of
the relationship between earnings and
union density include five state-level legal
variables, state median income, a state-level
private sector reservation wage, a state-level
private sector union density measure, re-
gional fixed effects based on the underly-
ing state variable, a state-specific industrial
composition measure, and an estimator that
allows for a state error component. None-
theless, a next step in our research might
be to examine less aggregated data by fo-
cusing on particular occupations while still

examining intrastate variation in aggre-
gate union density. Further, while our
estimates provide a reasonably sophisti-
cated cross-sectional approach to mea-
suring the relation between union cover-
age and earnings, our findings would be
strengthened by evidence that expanded
coverage within political jurisdictions
increases member earnings. Obtaining
such evidence, evidence that would de-
pend on panel data on collective bar-
gaining units or political jurisdictions,
would be a natural next step in research
on the relation between union density
and earnings in the public sector.

Appendix Table Al

Legislative Characteristics of Jurisdictions’ Bargaining Environments

‘ ‘ Post Secondary
State Police/Fire Educ. Education Transit’ Local State Other
AL P P P P P
AK e,a’ €e,s e,s e,s e,s e,a'
CA"® e e,s e,s e,s e,s
CO 21 e!
CT e,a e,a e,a e,a e,a
DE" e,p e,p® e,p e,p e’p
DC e,a e,a e,a e,a —
FL €,p e,p e,p e,p e,p
GA e's e? P
HA’ e,a e,s,v e,s,v e,s,v €,s,v
ID el,s! e,s
IL e,a’t e,s e,s e,s e,s
IN e,p,v 17
IA €,a,p e,a,p €,a,p e,a,p e,a,p
KS e e e e
KY e!
LA e,a
ME"-!1? e,a e,a e,a e,a e,a
MD23 e.p
MA e,p.v e,p,v e,p,v e,p,v e,p,v
MO e,p' e,p e,p e,p e,p®
MN# e,a,p €,s,p,v €,s,p,v €,s,p,v €,s,p,v
MT!'8 e,a's’ e,s,v e,s,v e,s,v e,s,v
NB e,a,p e,a,p e,a,p e,a,p e,a,p
NH e,p,v e,p,v e,p,v e,p,v e,p,v
NJ e,a e,V e,V e,V e,V
NM™ P P P P P
NV e,a,p €,p e,p e,p

Continued
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Appendix Table Al
Continued
Post Secondary
State Police/Fire Educ. Education Transit Local State Other
NY e,a,p e,p,v e,p,v e,p,v¥ e,p,v
NC P P P P P
ND e,p
OHZ» e,a e,s e,s e,s e,s
OK e,p e,p
OR e,a’ €,s,v €,8,v €,s,V €,s,v
PA e,s e,s €e,s e,s e,s® e,a'
RI €,a,p e,p e,p e,p e,p
SD e,p e,p e,p e,p e,p
TX e,p* P P P P
uT P P P p¥ P
vT e e,s% e,a,p e,s¥ e,p
VA P P P P P
WA e,a e e e
Wi €,a,s,p €,a,s,p e,p €,a,s,p e,p
wY ela!
Notes:

tOnly noted where transit employees are public employees, not Memphis formula private employees, and
treated differently from other public employees.

a - Arbitration.

e - Enabling legislation.

p - Penalty for striking.

s - Strike allowed.

v - Voluntary arbitration.

1 - Firefighters only.

2 - Atlanta only.

3 - Prison guards may not strike.

4 - Denver only.

5 - Includes correctional.

6 - Do not negotiate wages.

7 - The only penalty is injunction against strikes; striking is a prohibited practice.

8 - Compulsory arbitration for “essential” employees, voluntary arbitration for others.

9 - Non-firefighters.

10 - Enabling legislation was passed in 1992,

11 - Hospital employees.

12 - Arbitration is not binding on wages, salaries, pension, or insurance.

13 - Under a 1985 California Supreme Court ruling, all public employees except public safety have a right
to strike. All public employees but local government have enabling legislation, typically including factfinding
and mediation in interest cases. Memoranda of agreement with fiscal impact must be approved by the
appropriate legislative body. For local government employees, a memorandum of agreement is specifically not
binding under the law. A reasonable argument might be made that California does not have enabling legislation
except for police/fire and primary/secondary teachers.

14 - Exceptions to the MERA no strike provisions are very narrow.

15 - Penalties for higher education and for local and state government are based on court decisions.

16 - Firefighters only. Mediation is similar to factfinding or advisory arbitration.

17 - An executive order prohibits strikes by state employees.

18 - Right to strike based on state supreme court ruling 88LRM2012 1974.

19 - Correctional officers and court employees.

20 - Strikes are lawful after dispute resolution procedures are exhausted.

21 - There is enabling legislation for firefighters in Denver.

22 - Local options allow for voters to elect to be bound by provisions of the PEERA.

23 - Baltimore provides enabling legislation for city employees, as do Montgomery and Prince George
counties.

24 - New York City provides binding arbitration for city employees.

25 - Binding arbitration for correctional staff, ambulance staff, and psychiatric hospitals.

26 - Cities may enact an authorizing ordinance, which may include binding arbitration.

27 - Salt Lake City has bargaining by local ordinance.




PUBLIC SECTOR EARNINGS AND UNIONIZATION 627

REFERENCES

Ashenfelter, Orley, and David Bloom. 1984. “Models
of Arbitrator Behavior: Theory and Evidence.”
American Economic Review, Vol. 74, No. 1 (1984), pp.
111-24.

Ashenfelter, Orley, and John Pencavel. 1969. “Ameri-
can Trade Union Growth, 1990-1960.” Quarterly
Journal of Economics, Vol. 83, No. 3 (August), pp.
434-48.

Belman, Dale, and Paula Voos. 1993. “Wage Effects
of Increased Union Coverage: Methodological Con-
siderations and New Evidence.” Industrial and Labor
Relations Review, Vol. 46, No. 2 (January), pp. 368—
80.

Chamberlin, Neil. 1965. Collective Bargaining, 2nd
edition. New York: McGraw-Hill.

Courant, Paul, Edward Gramlich, and Daniel
Rubinfeld. 1979. “Public Employee Market Power
and the Level of Government Spending.” American
Economic Review, Vol. 69, No. 5 (December), pp.
806-17.

Curme, Michael, and David Macpherson. 1991.
“Union Wage Differentials and Effects of Industry
and Local Union Density: Evidence from the 1980s.”
Journal of Labor Research, Vol. 12, No. 4 (Fall), pp.
419-28.

Currie, Janet, and Sheena McConnell. 1981. “Collec-
tive Bargaining in the Public Sector: The Effect of
Legal Structure on Dispute Costsand Wages.” Ameri-
can Economic Review, Vol. 91, No. 4 (September), pp.
693-718.

Delaney, John Thomas. 1985. “Unionism, Bargain-
ing Spillovers, and Teacher Compensation.” In
David B. Lipsky, ed., Advances in Industrial Relations,
Vol. 2. Greenwich, Conn.: JAI Press, pp. 111-42.

Ehrenberg, Ronald. 1973. “Municipal Government
Structure, Unionization, and the Wages of Fire Fight-
ers.” Industrial and Labor Relations Review, Vol. 27,
No. 1 (October), pp. 36-48.

Freeman, Richard. 1986. “Unionism Comes to the
Public Sector.” jJournal of Economic Literature, Vol.
24, No. 1 (March), pp.41-86.

Freeman, Richard, and James Medoff. 1981. “The
Impact of the Percentage Organized on Union and
Nonunion Wages.” Review of Economics and Statistics,
Vol. 63, No. 4 (November), pp. 561-72.

Gunderson, Morley, Robert Hebdon, and Douglas
Hyatt. 1996. “Collective Bargaining in the Public
Sector: Comment.” American Economic Review, Vol.
86, No. 1 (March), pp. 315-26.

Gyourko, Joseph, and Joseph Tracy. 1991. “Public
Sector Bargaining and the Local Budgetary Pro-
cess.” In Ronald Ehrenberg, ed., Research in Labor
Economics, Vol. 12, pp. 117-36.

___. 1989. “Public Sector Bargaining and the Local
Budgetary Process.” NBER Working Paper No. 2915.

Hebdon, Robert. 1996. “Public Sector Dispute Reso-
lution in Transition.” In Dale Belman, Morley
Gunderson, and Douglass Hyatt, eds., Public Sector
Employment Relations in a Time of Transformation.
Madison, Wisc.: Industrial Relations Research Asso-
ciation.

Heywood, John. 1989. “Do Union Members Receive
Compensating Differentials? The Case of Employ-
ment Security.” Journal of Labor Research, Vol. 10,
No. 3 (Summer), pp. 271-84.

Hirsch, Barry, and Jon Neufeld. 1987. “Nominal and
Real Union Wage Differentials and the Effects of
Industry and SMSA Density.” Journal of Human
Resources, Vol. 22, No. 1 (Winter), pp. 138-48.

Ichniowski, Casey, Richard Freeman, and Lauer
Harrison. 1989. “Collective Bargaining Laws, Threat
Effects, and the Determination of Police Compensa-
tion.” Journal of Labor Economics, Vol. 7, No. 2
(April), pp. 191-209.

Inman, R. 1982. “Public Employee Pensions and the
Local Labor Budget.” Journal of Public Economics,
Vol. 19, pp. 48-71.

____. 1981. Wages, Pensions, and Employmentin the
Public Sector.” In P. Mieszkowki and G. Peterson,
eds., Public Sector Labor Markets. Washington, D.C.:
Urban Institute.

Judge, G. G., R. C. Hill, W. E. Griffiths, H. Lutkepohl,
and T. C. Lee. 1987. Introduction to the Theory and
Practice of Econometrics. New York: John Wiley &
Sons.

Lewis, H. Gregg. 1986. Union Relative Wage Effects: A
Survey. Chicago: University of Chicago Press.

1988. “Union/Nonunion Wage Gaps in the
Public Sector.” In Richard B. Freeman and Casey
Ichniowski, eds., When Public Sector Workers Unionize.
Chicago: University of Chicago Press, pp. 169-93.

Mehay, Stephen, and Rodolfo Gonzalez. 1986. “The
Relative  Effect of Unionization and
Interjurisdictional Competition on Municipal
Wages.” Journal of Labor Research, Vol. 7, No. 1
(Winter), pp. 79-93.

Mellow, Wesley. 1983. “Employer Size, Unionism,
and Wages.” In Joseph Reid, ed., Research in Labor
Economics, Supplement 2. Greenwich, Conn.: JAI
Press, pp. 253-82.

Moore, William. 1977. “Factors Affecting Growth in
Public and Private Sector Unions.” Journal of Collec-
tive Negotiations in the Public Sector, Vol. 6, No. 1, pp.
37-43.

Moore, William, Robert Newman, and James
Cunningham. 1985. “The Effect of the Extent of
Unionism on Union and Nonunion Wages.” Journal
of Labor Research, Vol. 6, No. 1 (Winter), pp. 21-44.

Moulton, Brent. 1990. “An Illustration of a Pitfall in
Estimating the Effects of Aggregate Variables on
Micro Units.” Review of Economics and Statistics, Vol.
72, No. 2 (May).

Podgursky, Michael. 1986. “Unions, Establishment
Size, and Intra-Industry Threat Effects.” Industrial
and Labor Relations Review, Vol. 39, No. 2 (January),
pp. 277-84.

Salzman, Gregory. 1985. “Bargaining Laws as a Cause
and Consequence of the Growth of Teacher Union-
ism.” Industrial and Labor Relations Review, Vol. 38,
No. 3 (April), pp. 335-51.

Tiebout, Charles. 1956. “A Pure Theory of Local
Public Expenditures.” Journal of Political Economy,



628 INDUSTRIAL AND LABOR RELATIONS REVIEW

Vol. 64, pp. 416-24.

Trejo, Stephen. 1991. “Public Sector Unions and
Municipal Employment.” Industrial and Labor Rela-
tions Review, Vol. 45, No. 1 (October), pp. 166-80.

Valletta, Robert. 1993. “Union Effects on Municipal
Employmentand Wages: A Longitudinal Approach.”
Journal of Labor Economics, Vol. 11, No. 3 (July), pp.
545-74.

Voos, Paula. 1983. “Union Organizing: Costs and
Benefits.” Industrial and Labor Relations Review, Vol.
36, No. 4 (July), pp. 576-91.

Waters, Mellisa, Carter Hill, William Moore, and Rob-
ert Newman. 1994. “A Simultaneous-Equations
Model of the Relationship between Public Sector
Bargaining Legislation and Unionization.” jJour-
nal of Labor Research, Vol. 15, No. 4 (Fall), pp.
355-73.

Wellington, Harry H., and Ralph K. Winter, Jr. 1971.

The Unions and the Cities.
Brookings Institution.

Zax, Jeffrey. 1989. “Employment and Local Public
Sector Unions.” Industrial Relations, Vol. 28, No. 1
(Winter), pp. 21-31.

Zax, Jeffrey, and Casey Ichniowski. “The Effects of
Public Sector Unionism on Pay, Employment, De-
partment Budgets, and Municipal Expenditures.”
In Richard B. Freeman and Casey Ichniowski, eds.,
When Public Sector Workers Unionize. Chicago: Uni-
versity of Chicago Press, pp. 323-61.

__ . 1990. “Bargaining Laws and Unionization in
the Local Public Sector.” Industrial and Labor Rela-
tions Review, Vol. 43, No. 4 (April), pp. 445-62.

Zwerling, Harris, and Terry Thomason. 1995. “Col-
lective Bargaining and the Determinants of Teacher
Salaries.” Journal of Labor Research, Vol. 16, No. 4
(Fall), pp. 467-84.

Washington, D.C.:



http://www.jstor.org

LINKED CITATIONS
- Pagelof 3-

You have printed the following article:

Public Sector Earnings and the Extent of Unionization
Dale Belman; John S. Heywood; John Lund
Industrial and Labor Relations Review, Vol. 50, No. 4. (Jul., 1997), pp. 610-628.

Stable URL:
http:/links.jstor.org/sici?sici=0019-7939%28199707%2950%3A 4%3C610%3APSEA TE%3E2.0.CO%3B2-T

This article references the following linked citations. If you are trying to access articles from an
off-campus location, you may be required to first logon via your library web site to access JSTOR. Please
visit your library's website or contact a librarian to learn about options for remote access to JSTOR.

References

Models of Arbitrator Behavior: Theory and Evidence

Orley Ashenfelter; David E. Bloom

The American Economic Review, Vol. 74, No. 1. (Mar., 1984), pp. 111-124.

Stable URL:

http://linksjstor.org/sici ?sici=0002-8282%628198403%2974%3A 1%63C111%3AM OABTA%3E2.0.CO%3B2-K

American Trade Union Growth: 1900-1960

Orley Ashenfelter; John H. Pencavel

The Quarterly Journal of Economics, Vol. 83, No. 3. (Aug., 1969), pp. 434-448.

Stable URL:

http://links.jstor.org/sici ?sici=0033-5533%28196908%2983%3A 3%3C434%3A A TUG1%3E2.0.CO%3B2-9

Wage Effects of Increased Union Coverage: Methodological Considerations and New Evidence
Dale L. Belman; PaulaB. Voos

Industrial and Labor Relations Review, Vol. 46, No. 2. (Jan., 1993), pp. 368-380.

Stable URL:

http://linksjstor.org/sici ?sici=0019-7939%28199301%2946%3A 2%63C368%3A WEOI UC%3E2.0.CO%3B2-7

Public Employee M arket Power and the Level of Government Spending

Paul N. Courant; Edward M. Gramlich; Daniel L. Rubinfeld

The American Economic Review, Vol. 69, No. 5. (Dec., 1979), pp. 806-817.

Stable URL:

http://linksjstor.org/sici ?sici=0002-8282%628197912%2969%3A 5%3C806%3A PEM PAT%3E2.0.C0%3B2-2


http://links.jstor.org/sici?sici=0019-7939%28199707%2950%3A4%3C610%3APSEATE%3E2.0.CO%3B2-T&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28198403%2974%3A1%3C111%3AMOABTA%3E2.0.CO%3B2-K&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0033-5533%28196908%2983%3A3%3C434%3AATUG1%3E2.0.CO%3B2-9&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0019-7939%28199301%2946%3A2%3C368%3AWEOIUC%3E2.0.CO%3B2-7&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28197912%2969%3A5%3C806%3APEMPAT%3E2.0.CO%3B2-2&origin=JSTOR-pdf

http://www.jstor.org

LINKED CITATIONS
- Page2 of 3 -

Municipal Government Structure, Unionization, and the Wages of Fire Fighters
Ronald G. Ehrenberg
Industrial and Labor Relations Review, Vol. 27, No. 1. (Oct., 1973), pp. 36-48.

Stable URL:
http://links.jstor.org/sici?sici=0019-7939%28197310%2927%3A 1%3C36%3AMGSUAT%3E2.0.CO%3B2-U

Unionism Comesto the Public Sector

Richard B. Freeman

Journal of Economic Literature, Vol. 24, No. 1. (Mar., 1986), pp. 41-86.

Stable URL:

http:/links.jstor.org/si¢i 2si ¢i=0022-0515%28198603%2924%3A 1%3C41%3AUCT TPS%3E2.0.CO%3B2-T

The lmpact of the Per centage Organized on Union and Nonunion Wages
Richard B. Freeman; James L. Medoff

The Review of Economics and Satistics, Vol. 63, No. 4. (Nov., 1981), pp. 561-572.
Stable URL:

http:/links.jstor.org/sici 2sici=0034-6535%28198111%2963%:3A 4%63C561%3A TIOTPO%3E2.0.CO%3B2-1

Collective Bargaining in the Public Sector: Comment

Morley Gunderson; Robert Hebdon; Douglas Hyatt

The American Economic Review, Vol. 86, No. 1. (Mar., 1996), pp. 315-326.

Stable URL:

http://linksjstor.org/sici ?sici=0002-8282%628199603%2986%3A 1963C315%3A CBI TPS%3E2.0.CO%3B2-D

Nominal and Real Union Wage Differentials and the Effects of Industry and SM SA Density:
1973-83

Barry T. Hirsch; John L. Neufeld
The Journal of Human Resources, Vol. 22, No. 1. (Winter, 1987), pp. 138-148.
Stable URL:

http://links.jstor.org/sici?sici=0022-166X %28198724%2922%3A 1%3C138%3ANARUWD%3E2.0.CO%3B2-T

Collective Bargaining Laws, Threat Effects, and the Deter mination of Police Compensation
Casey Ichniowski; Richard B. Freeman; Harrison Lauer
Journal of Labor Economics, Vol. 7, No. 2. (Apr., 1989), pp. 191-209.

Stable URL:
http://links.jstor.org/si ci?sici=0734-306X %28198904%297%3A 2%3C191%3A CBL TEA%3E2.0.CO%3B2-Q



http://links.jstor.org/sici?sici=0019-7939%28197310%2927%3A1%3C36%3AMGSUAT%3E2.0.CO%3B2-U&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-0515%28198603%2924%3A1%3C41%3AUCTTPS%3E2.0.CO%3B2-T&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0034-6535%28198111%2963%3A4%3C561%3ATIOTPO%3E2.0.CO%3B2-1&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28199603%2986%3A1%3C315%3ACBITPS%3E2.0.CO%3B2-D&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-166X%28198724%2922%3A1%3C138%3ANARUWD%3E2.0.CO%3B2-T&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0734-306X%28198904%297%3A2%3C191%3ACBLTEA%3E2.0.CO%3B2-Q&origin=JSTOR-pdf

http://www.jstor.org

LINKED CITATIONS
- Page3of 3-

An lllustration of a Pitfall in Estimating the Effects of Aggregate Variableson Micro Units
Brent R. Moulton

The Review of Economics and Satistics, Vol. 72, No. 2. (May, 1990), pp. 334-338.
Stable URL:

http://links.jstor.org/sici?sici=0034-6535%28199005%2972%3A 2%3C334%3A A1 OA Pl %3E2.0.CO%3B2-K

Unions, Establishment Size, and Intra-Industry Threat Effects
Michael Podgursky

Industrial and Labor Relations Review, Vol. 39, No. 2. (Jan., 1986), pp. 277-284.
Stable URL:

http://links.jstor.org/si i ?sici=0019-7939%28198601%2939%3A 2%3C277%3AUESAI T%3E2.0.CO%3B2-

A Pure Theory of Local Expenditures
Charles M. Tiebout

The Journal of Political Economy, Vol. 64, No. 5. (Oct., 1956), pp. 416-424.
Stable URL:

http://links.jstor.org/sici?sici=0022-3808%28195610%2964%3A 5%3C416%3AAPTOL E%3E2.0.CO%3B2-P

Public Sector Unions and Municipal Employment

Stephen J. Trgjo

Industrial and Labor Relations Review, Vol. 45, No. 1. (Oct., 1991), pp. 166-180.
Stable URL:

http://linksjstor.org/sici ?sici=0019-7939%28199110%2945%3A 1%63C166%63A PSUAME%3E2.0.CO%3B2-6

Union Effectson Municipal Employment and Wages. A Longitudinal Approach
Robert G. Valletta

Journal of Labor Economics, Vol. 11, No. 3. (Jul., 1993), pp. 545-574.
Stable URL:

http://links.jstor.org/sici?sici=0734-306X %28199307%2911%3A 3%3C545%3A UEOM EA %3E2.0.CO%3B2-1

Union Organizing: Costs and Benefits
PaulaB. Voos

Industrial and Labor Relations Review, Vol. 36, No. 4. (Jul., 1983), pp. 576-591.
Stable URL:
http:/links.jstor.org/sici 2si ci=0019-7939%28198307%2936%3A 4%3C576%3A UOCA B%3E2.0.CO%3B2-7



http://links.jstor.org/sici?sici=0034-6535%28199005%2972%3A2%3C334%3AAIOAPI%3E2.0.CO%3B2-K&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0019-7939%28198601%2939%3A2%3C277%3AUESAIT%3E2.0.CO%3B2-I&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3808%28195610%2964%3A5%3C416%3AAPTOLE%3E2.0.CO%3B2-P&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0019-7939%28199110%2945%3A1%3C166%3APSUAME%3E2.0.CO%3B2-6&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0734-306X%28199307%2911%3A3%3C545%3AUEOMEA%3E2.0.CO%3B2-1&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0019-7939%28198307%2936%3A4%3C576%3AUOCAB%3E2.0.CO%3B2-7&origin=JSTOR-pdf



