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Abstract

Economists have long suggested that labor unions suffer a free rider problem. The argument
is that, since union-set wages are available to all workers covered by unions irrespective of their
union status, and union membership entails costs, workers will only join if they are coerced or
are offered non-wage goods that they value above membership costs. Yet U.S. and British em-
pirical research has found a substantial union membership wage premium among private-sector
union-covered workers, implying that there is no free rider problem. The authors of this study hy-
pothesize that these findings arise due to selectivity problems associated with identifying the union
membership effect. Their analysis, which uses rich data from a new linked employer-employee
survey for Britain and exploits the within-establishment variation in wages as a function of indi-
vidual union membership status, demonstrates that the apparent wage premium for members is
illusory. Hence, a potential free rider problem remains.
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conomists have long suggested that
there is a free rider problem associated

with organizations such as labor unions.
The argument, broadly, is that since the
union-set wage is a public good applying to
all workers in the union-covered sector re-
gardless of their individual union status,
and there are monetary or psychic costs to

membership, workers will behave like ra-
tional economic agents faced with a public
good and take a free ride on union mem-
bership—unless they are coerced into join-
ing, or offered excludable goods (goods
unavailable to non-members) that they
value.

By law, union-covered members and non-
members receive equal wages within the



same workplace.1  Yet empirical analysis
typically finds a union membership wage
advantage.  In this paper we attempt to
uncover the economic and empirical link-
ages that explain this anomaly.

Empirical research for both the United
States and Great Britain has shown that
private-sector union-covered workers en-
joy a substantial union membership wage
premium (see, inter alia, Blakemore, Hunt,
and Kiker 1986; Hildreth 2000; Budd and
Na 2000).  These studies take explicit ac-
count of membership endogeneity using a
variety of techniques, and find large statis-
tically significant member/non-member
wage effects.  The conclusion of those stud-
ies is that there are substantial economic
gains in the form of higher wages for union
members.  One implication reached by
these authors is that a “rethinking of the
‘free rider’ literature is warranted” (Budd
and Na 2000:804), since the union-set wage
appears not to be a collective good.

Using data from a new British linked
employer-employee survey with a particu-
larly rich set of industrial relations vari-
ables, in this paper we address that appar-
ent challenge to the free rider hypothesis.
Our examination of the within-establish-
ment variation in wages as a function of
individual union membership status pro-
vides a novel way of addressing the usual
selectivity issues associated with identifying
the union membership effect.

Background

Why Join a Union?

The free rider problem is only relevant
to workplace settings in which individuals

can exercise choice with regard to union
membership, that is, in which there is no
coercion.  Such choice exists both in Brit-
ain and in those U.S. states where closed or
union shops are illegal.  Starting in the late
1980s, legislation in Britain effectively out-
lawed closed shop arrangements, while in
the United States right-to-work laws pro-
hibit union shops in some 20 states.2  In
Britain, the proportion of private-sector
union-covered workers who are also mem-
bers currently stands at 73%, and in U.S.
right-to-work states it is 87%.3

According to Olson (1965), a reason
workers might join a union in the absence
of coercion is that unions may offer exclud-
able goods or services to their members to
encourage them to join.  Booth (1985)
showed that social customs, such as a group
norm of membership enforced by a threat
of reputational damage to the noncompli-
ant, could also overcome the free rider
problem.  Moreover, there is considerable
historical evidence that friendly society
benefits have been important in attracting
workers into unions (see, for example,
Boyer 1988).  More recent examples of
excludable goods include legal advice, pen-
sion advice, and seniority rules.4  However,
it is not easy to find, in available data sets,
appropriate proxies for such excludable
goods to facilitate structural estimation of
wages and membership.

1In the United States, federal laws stipulate that
union-covered members must receive the same wage
as covered non-members.  In other countries, unions
typically do not try to negotiate lower wages for cov-
ered non-union workers, perhaps because such activ-
ity encourages under-cutting by non-union workers.
If otherwise identical non-union members are paid
less than union members, then ultimately the cred-
ibility and survival of the union will be undermined,
and the union driven out of existence, as firms substi-
tute non-member labor for costlier union members.
We return to this issue later.

2See Boeri, Brugavini, and Calmfors (2001) for
details of the Europe-wide situation.  The huge varia-
tion in the extent of free riders—from more than 70%
in France to a low of just 2% in Finland—reflects the
heterogeneity across countries in collective bargain-
ing institutions and labor laws, as well as benefits
provided by unions to their members.

3The British figure is calculated from WERS 98
data on workers whose pay is set by collective bargain-
ing.  We discuss this definition of coverage in more
detail later in the text.  The figure for the United
States is based on Current Population Survey data for
1983–93, reported by Budd and Na (2000).

4Booth (1985) and Naylor (1989) focused on so-
cial custom sanctioned by loss of reputation for non-
complying individuals.  Booth and Chatterji (1995)
emphasized grievance procedures.  Willman (1990)
and Booth (1991) looked in detail at what unions
actually provide.
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What Might Explain the Member/
Non-Member Covered Wage Premium?

In spite of the free rider problem, there
is evidence from some empirical studies of
a positive member/non-member wage dif-
ferential for covered workers.  Although
Jones (1982), using the National Longitu-
dinal Survey (NLS), found a very small
member/non-member covered worker
wage premium, subsequent investigation
typically found quite large effects—see, for
example, the studies using the NLS by
Blakemore et al. (1986) and Hunt, Kiker,
and Williams (1987); the more recent stud-
ies using the Current Population Survey
(CPS) by Hundley (1993), Schumacher
(1999), and Budd and Na (2000); and
Hildreth (2000), which used the British
Household Panel Survey (BHPS).5

Reasons advanced to explain this ob-
served wage premium fall into two broad
categories.  The first includes selectivity or
omitted variable explanations; the second,
explanations based on discriminatory be-
havior by the union, the firm, or both.

According to explanations in the first
broad category, members and non-mem-
bers may differ systematically in some pro-
ductivity-augmenting characteristic that is
unobservable to the researcher.  To the
extent that this characteristic is positively
correlated with membership, the estimated
coefficient to union membership status in a
covered wage equation will be upward-bi-
ased:  there will be a positive selection
effect.  For example, Budd and Na (2000)
suggested that workers who unionize are
those who are more motivated or more
prepared to stay with their firm and invest
in firm-specific human capital.  Insofar as
the data set does not include information
on “motivation” and training, there will be
an omitted variable problem.  A related
explanation is that only permanent work-

ers will face pressure from union shop stew-
ards to join.  Younger temporary or proba-
tionary workers, who almost certainly earn
less, will not be targeted in the same way.
There will again be positive omitted vari-
able bias if this temporary status cannot be
observed in the data.  We are fortunate that
our data set contains a particularly rich
collection of individual-level variables, some
of them unavailable to previous studies (for
example, tenure and training were not in
the CPS data used by Budd and Na).

There may also be selection at the work-
place level, with members systematically
being found in higher-paying firms.  The
underlying mechanism might be a causal
effect of density on wages (as found by
Reilly 1996 and Barth et al. 2000).  Alterna-
tively, workers may be more likely to join
where other bargaining structures (such as
multiple union bargaining) help unions
achieve high wages.  In both cases, the
omission of appropriate controls for union
power, both observed and unobserved, will
lead to biased estimates of the membership
effect.  Unions may also concentrate their
organizing activity in firms that are already
high payers.  Suppose, for example, that
unions divert all their organizing efforts to
firms in which there is a large surplus,
making the payment of high wages more
feasible.  Then membership will be greater
in the higher-paying firms through this
selection effect.  Analogously, if high-pay-
ing firms are also high-turnover firms, then
workers may put a greater value on private
goods offered by unions—such as griev-
ance procedures that are available only to
members—and hence be more likely to
join.  These selection effects in estimation
arise because of the inherent difficulties in
identifying the underlying structural rela-
tionships.  Booth and Chatterji (1995) con-
structed a theory (based on the behavior of
workers, the union, and the firm) in which
there is a membership demand curve and a
wage-setting curve.  Failure to identify these
correctly can lead to a spurious correlation
between membership and wages—a classic
identification problem.

This discussion suggests that controlling
for workplace heterogeneity will be impor-

5See Budd and Na (2000) for a comprehensive
survey of these papers.  See also the methodologi-
cal paper by Andrews, Stewart, Swaffield, and Up-
ward (1998), who discussed the positive member-
ship wage premia that have typically been found in
British studies.
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tant in any empirical analysis of covered
wages and membership.  Our data set con-
tains union bargaining variables, such as
the presence of multiple trade unions, as
well as other rich plant-level controls.  Cru-
cially, we are also able to control for unob-
served workplace-level effects by examin-
ing the within-workplace relation between
membership and wages.  It may be noted
that this method also helps deal with indi-
vidual selection insofar as it differs across
workplaces.  For example, less productive
workers (who are also less likely to be union
members) may be less able to find a job with
a strong union firm.

The second broad set of explanations
advanced in the empirical literature for the
observed positive member/non-member
wage differential relates to discriminatory
behavior by unions or employers.  For ex-
ample, Blakemore et al. (1986) suggested
that the wage premium might be the result
of cooperation between the union and the
firm.  The essence of this argument is that
a union’s cooperative behavior can increase
the size of the surplus to be shared between
workers and the firm.6  Since both parties
gain from union cooperation, the firm will
be willing to assist or to turn a blind eye to
the union’s discriminatory behavior in en-
suring that its members are paid more than
non-members.  For example, the firm might
target training programs systematically to-
ward one group, thereby conferring on
that group a wage advantage.  As another
example, firms might, in return for union
cooperation, attempt to pay non-members
less, or, if equal pay laws preclude this, pay
from a point lower down the union wage
scale.

Notice that the conventional explana-
tion of why unions do not want to see
members and covered non-members paid
different rates—to avoid under-cutting by
non-members—disappears in this coopera-
tive scenario.  This is because the firm is

now unlikely to substitute cheaper non-
member labor for more costly union mem-
bers.  If it were to do so, the cooperative
behavior of the union—which is held to
increase the overall surplus and reduce
labor turnover—would be withdrawn, and
the firm would be made worse off.7

Of course a problem with such explana-
tions for the member/non-member cov-
ered wage premium is that they do not
make clear why union non-members do not
take appropriate action to improve their
lot—by, for example, joining the union to
obtain higher wages.  Therefore these ex-
planations are not very logically convincing
as an explanation of the wage premium.8

This is especially the case since, in some of
the studies outlined above, the wage pre-
mium actually increases once appropriate
care has been taken to account for the
potential selectivity or omitted variable bias
to the union status variable in the covered
wage equation.  Why non-members in the
covered sector abstain from membership
then becomes even more of a puzzle, since
the economic gains are so large.

Against this background, the purpose of
our paper is to investigate possible explana-
tions for the observed member/non-mem-
ber wage differential using data from a new
linked employer-employee survey with a
particularly rich set of industrial relations
variables.  These data include the key indi-
vidual and firm-level characteristics—train-
ing incidence, tenure, temporary work sta-
tus, and union power—whose omission, as
already noted, may lead to bias.  Our main
innovation is to exploit the within-estab-
lishment variation in union membership
for covered workers, which allows us to
address selectivity issues associated with
estimating the union membership effect.

6For a summary of the quite rich body of literature
discussing the conditions under which unions can
enhance efficiency, see Freeman and Medoff (1984)
and Booth (1995:66–71).

7The available empirical evidence shows that while
union presence reduces labor turnover, the impact of
unions on productivity and profitability is typically
negative.

8Hildreth (2000) acknowledged this point in dis-
cussing his 30% average member/non-member wage
premium, and suggested instead that there remains
the selectivity issue.
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Data and Key Variables

The Data Set

We use the new linked employer-em-
ployee data from the 1998 Workplace Em-
ployee Relations Survey (WERS 98), the
first comprehensive survey of its kind for
Britain.  This is a nationally representative
survey of workplaces with ten or more em-
ployees, covering the private and public
sectors.9  The sample of workplaces was
obtained through a process of stratified
random sampling, with over-representation
of larger workplaces and some industries
(see Forth and Kirby 2000 for details).10

WERS98 contains three linked cross-sec-
tional components:  the management in-
terview questionnaire, the worker repre-
sentative interview questionnaire, and the
individual self-completion questionnaire.
The management interview was carried out
face-to-face with the most senior workplace
manager responsible for personnel or em-
ployee relations (see Cully et al. 1999).
Interviews were conducted in 2,191 work-
places over the period October 1997 to
June 1998, with a response rate of 80.4%.
Additional interviews were carried out with
worker representatives where such inter-
views were relevant and permitted by man-
agement.  This occurred in 947 workplaces,
representing a response rate of 82% of
eligible cases.  The third component of
WERS98, the Survey of Employees, com-
prised survey questionnaires presented to
25 randomly selected employees at each
workplace (or all employees in smaller work-
places).  The questionnaire was distributed
to the 1,880 workplaces where manage-
ment permitted it, with a response rate of
64% (28,237 employees).11  In this paper

we use the individual-level responses, to
which we linked workplace characteristics
from the management survey.  Our estimat-
ing subsample is all private sector men and
women who are union-covered and em-
ployed in workplaces with at least 25 em-
ployees and with complete information on
the variables of interest.12  This represents
2,162 full-time men and 1,224 part-time
and full-time women, where full-time work-
ers are defined, following government defi-
nitions, as those whose usual total weekly
hours exceed 30.13  We further disaggre-
gate our data into manual and non-manual
subsamples, since testing showed that it is
inappropriate to pool manual and non-
manual workers.14

9It does, however, exclude agriculture, fishing,
mining, private households with employed persons,
and extra-territorial organizations.

10The oversampled industries are the SIC 92 major
groups covering electricity, gas and water, construc-
tion, hotels, financial services, and other community
services.

11For descriptive analysis in which the aim is to
make inferences about the population, the worker

responses should be weighted to account first for the
probability of an employee’s workplace being se-
lected, and secondly for the probability of the
employee’s own selection (which is greater in smaller
workplaces).  However, in regression analysis in which
the regression model is viewed as the structural model,
the data need not be weighted (see, for example,
Cameron and Trivedi 2002).

12We lose 3.8% of our employees in the covered
sector by dropping establishments with fewer than 25
employees.  We also estimated all our models retain-
ing workers in these smaller workplaces, and the main
results of the paper are unchanged.

13The sample contained only 51 part-time men, 47
of whom were manual workers, and their observed
characteristics differed substantially from those of
full-time men.  The same contrasts were not apparent
between part-time and full-time women.  We there-
fore excluded part-time men from the main analysis,
although we included them as a sensitivity check at a
later stage (see footnote 29).  Examples of the ob-
served difference in characteristics of part-time com-
pared to full-time men are as follows:  part-time men
were less likely to have vocational qualifications (34%
against 50%) and more likely to be educated to A-
level (19% against 8%) or degree level (4.3% against
2.1%).  They were less than a third as likely to be in the
craft or operative occupations; instead, over 70%
were in sales or the “other” unskilled category.  On
average they worked only 17 hours per week, and only
43% were union members, compared to 85% of full-
timers.

14After preliminary testing, we rejected the hy-
pothesis that the manual and non-manual samples
could be combined.  The Wald statistics from this test
were 327 for men and 191 for women, distributed as
χ2 (62) (pooled model); and 183 for men and 55 for
women, distributed as χ2 (27) (workplace dummy
model).  All statistics are significant at better than the
0.01% level.
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Union coverage.  WERS 98 contains much
more detailed information on the union
coverage status of employees’ workplaces
than is usual in individual-level data.  Our
union coverage variable takes the value 1 if
the employee’s occupational group is cov-
ered by collective bargaining over pay at
any level and 0 otherwise.  We construct
this variable by matching management and
worker responses concerning coverage and
occupation.

The question addressed to management
inquires about the extent of union involve-
ment in negotiating pay for each of up to
nine occupational groups in the workplace.
The questions asks:

Which of the following statements most closely
characterizes the way that pay is set [for each
occupational group present at the workplace]?

— Collective bargaining for more than one
employer (for example, industry-wide
agreement)

— Collective bargaining at an organization
level

— Collective bargaining at this workplace
— Set by management at a higher level in

this organization
— Set by management at this workplace
— Negotiation with individual employees
— Some other way (for example, pay review

body)
— None of these

If a manager selected any of the first three
statements to describe an occupational
group, we define that group as covered.

The question addressed to workers in
the Survey of Employees asks, “Which of

the following occupation groups best de-
scribes your job at present?” and is followed
by a list (with examples) of the nine one-
digit occupations.  We match these indi-
vidual replies to the workplace–occupation-
level coverage-status variable derived from
the management responses to obtain a cov-
erage indicator for each worker.  Note that
the construction of this indicator differs
from the more usual procedure, based on
individual replies to a direct coverage ques-
tion.  It is commonly suggested (see, for
example, Jones 1982) that, in individual–
level surveys, union coverage is measured
with more error than is membership.  The
reason is that while employees are aware of
their own membership status, they are less
likely to know the exact role played by the
union, especially if they are non-members
who play no part in union governance.  On
the other hand, management respondents
probably do have first-hand knowledge of
the pay determination process.  Assuming
that there is not too much misreporting of
individuals’ occupational group, we might
expect the indicator derived here to be
more accurate than the traditional vari-
able.  A further assumption is that bargain-
ing does not vary within one-digit occupa-
tional groups.

The Between- and Within-
Establishment Nature of the Data

One possible explanation for the union
membership wage premium observed in
previous studies is that workers are more
likely to join the union in establishments
where unions succeed in negotiating above-

Table 1.  Panel Characteristics of the Subsamples (Covered Private Sector Workers).

Mean Percent of
Individuals Observed

No. No. per Individuals in
Sample Establishments Individuals Establishment Establishment

Covered 278 3,386 12.2 74.4
Male, FT, Manual 190 1,357 7.1 44.2
Male, FT, Non-Manual 164 805 4.9 29.2
Female, FT/PT, Manual 101 441 4.4 30.0
Female, FT/PT, Non-Manual 160 783 4.9 27.5
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average mark-ups—a classic selection prob-
lem.  To explore this possibility, we exploit
the variation in wages and union member-
ship observed within covered establish-
ments as well as between establishments.
Table 1 summarizes the between- and
within-establishment dimensions of the data
for our sample of covered individuals within
private sector workplaces.  The first row
shows that we observe 3,386 employees in
278 establishments.15  The mean number of
covered individuals per establishment is
12.2, and on average they represent 74% of
the individuals observed in the establish-
ment, with the remaining 26% of individu-
als belonging to uncovered occupations.

The remaining rows break up the cov-
ered sample into the four estimating
subsamples used in the analysis of this pa-
per.  The largest is the group of full-time
manual men, for which on average we ob-
serve just over 7 individuals per establish-
ment, representing 44% of individuals
sampled in the establishment.  The small-

est group is manual women, for which we
observe a mean of 4.4 individuals per estab-
lishment, which is 30% of sampled indi-
viduals.

Union Membership and Its
Distribution across Establishments

In Table 2 we report how membership
density varies across establishments in the
sample.  Individual membership status is
obtained from the Employee Survey, which
asks respondents, “Are you a member of a
trade union or staff association?”  Density is
then defined as the percentage of the cov-
ered group, or the four subgroups as ap-
propriate, who are members.

Aggregate establishment-level member-
ship density figures could mask consider-
able heterogeneity.  At one extreme, one
might have a population comprising a mix
of establishments with either 0% or 100%
membership, while at the other extreme
density might be equal across establish-
ments, with the only variation being be-
tween individuals in the establishment.  The
aggregate density figures are reported in
the lower panel of Table 2.  The top row of

Table 2.  Variation in Individual Membership across Establishments by Subgroup.

Number of Establishments

Male, Male, Female, Female,
Mean Membership Covered Manual Non-Manual Manual Non-Manual

0 7 11 25 16 36
0–0.2 9 0 3 3 7
0.2–0.4 30 8 14 6 24
0.4–0.6 36 12 22 14 23
0.6–0.8 63 16 21 8 17
0.8–1 81 50 18 9 9
1 52 93 61 45 44

Total 278 190 164 101 160

Overall Mean Membership 0.70 0.85 0.66 0.57 0.54
Overall Mean Membership
 (Weighted)a 0.73 0.86 0.63 0.62 0.49
Proportion of Variation between
 Workplacesb 0.34 0.38 0.39 0.47 0.43

aWeighted mean membership is calculated using the individual weight variable EMPWT_NR.  All other
figures are calculated without weights.

bThe proportion of variation between workplaces is calculated as the R2 from a regression of individual
membership on the establishment dummies.

15They represent 28% of the workplaces and 23%
of the individuals in the private sector sample.
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this panel shows that 70% of individuals in
the covered sample are members.  From
the weighted proportion, shown in the next
row, we can infer that 73% of covered work-
ers in the population as a whole are mem-
bers (or, alternatively, 27% are free riders).
The similarity of the two figures suggests
that conditional on coverage, the distribu-
tion of members in our sample is reason-
ably representative of that in the popula-
tion.16  For the four subgroups, both the
weighted and unweighted figures show that
density is highest among manual men and
lowest among non-manual women.

The bottom row of Table 2 shows the
percentage of membership variation be-
tween establishments, rather than within
establishments.  Between a third and nearly
a half of membership variation is due to
establishment rather than individual char-
acteristics.  More detail is given in the up-
per panel of Table 2, which shows the distri-
bution of density over establishments.  Con-
sider, for example, covered male, manual

workers, who are observed in 190 establish-
ments.  In 11 of these establishments there
are no members, and in 93 establishments
all members of the subsample are mem-
bers.  Thus in 104 establishments there is
no variation in membership among this
subsample.  However, in the remaining 86
establishments we observe both members
and non-members, and so we can identify
the membership effect on wages control-
ling for the establishment effect.

Raw Membership Wage Differentials

Table 3 reports the mean wages and mean
raw wage differentials between union mem-
bers and non-members.  In WERS, the
hourly wage is not directly reported.  In-
stead it has to be inferred from employee-
provided information on gross earnings,
reported in bands, not continuously, and
the total number of hours usually worked.
The calculation of hourly wage measures
for each individual is described at the end
of the Appendix, and in the following sec-
tion (“Estimates for Private Sector Men and
Women”) we discuss the complications that
arise when this information is exploited in
a multivariate structural model.  In these
raw comparisons, we calculate the wage
simply as the log of the midpoint of the
hourly wage interval for each individual.

The first two rows of Table 3 report the
mean wages of members and non-mem-
bers, with the difference between the two,
the raw membership differential, shown in

Table 3.  Mean Wages and Raw Membership Differentials.

Male, Male, Female, Female,
Variable Covered Manual Non-Manual Manual Non-Manual

Member Log Wage 1.93 1.83 2.33 1.48 1.99
Non-Member Log Wage 1.83 1.69 2.22 1.29 1.91

Raw Differential 0.10 0.14 0.10 0.19 0.07
Raw Differential (Weighted) 0.11 0.16 0.08 0.20 0.10

Between Coefficients 0.22 0.34 0.17 0.27 0.11
Within Coefficients 0.06 0.06 0.08 0.03 0.11

Notes:  The weighted raw differential is the difference between the weighted mean wage of members and the
weighted mean wage of non-members.  They are calculated using the individual weight variable EMPWT_NR.
All other estimates are calculated without weights.

The wage measure used is the log of the midpoint of the hourly wage interval for each individual.

16This conclusion does not hold if uncovered work-
ers are included.  The unweighted and weighted
density figures are then 0.29 and 0.18, reflecting the
concentration of members in larger establishments,
which are over-sampled.  The fact that, conditional
on coverage, this difference seems to disappear sug-
gests that our sample of free riders is representative of
free riders in the overall population.  Analysis of
density also reveals no systematic pattern of free
riding by establishment size.
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the third row.17  The differentials in row 4
are equivalent but calculated from weighted
means.  They do not differ very much from
the unweighted figures, except for female,
non-manual workers,  for whom the
unweighted calculation (7%) appears to
understate the raw differential in the over-
all population (10%).  The wage means
show the expected pattern:  men earn more
than women and non-manual workers earn
more than manual workers.  Looking at the
unweighted differentials more closely, we
see that, for example, on average, manual
male members earn 14% more than non-
members and manual female members earn
19% more than manual female non-mem-
bers.

The last panel of Table 3 presents esti-
mates from simple bivariate regressions of
the log wage on a constant and the mem-
bership variable.  The first row shows the
estimated coefficient from a regression of
the establishment mean wage on establish-
ment proportionate membership and a
constant, that is, the between estimator.
The second row shows the estimated coeffi-
cient from a fixed effects model of the
individual wage as a function of individual
membership, that is, the mean difference
between members’ and non-members’
wages within the same establishment.

The between estimates are generally
much larger than the within estimates, with
the exception of female non-manuals.18

These simple decompositions of the raw
data therefore constitute some evidence
that observed membership differentials may
be driven partly by a higher union member-
ship in high-paying establishments.

Sample Characteristics

Table 4 reports summary statistics, which
reveal considerable differences in observed
characteristics across the four union-cov-
ered subgroups.  The definitions of these
variables are given in the Appendix.  The
descriptive statistics in Table 4 are
unweighted, since our purpose is to evalu-
ate the means and variability of the estimat-
ing sample rather than make inferences
about the population.  For the individual-
level variables in Panel (a) of Table 4, we
present the between- and within-workplace
standard deviations.  These show a good
deal of variability along both dimensions.
Manual men are, on average, the oldest
(42.2 years), with the longest job tenure
(10.9 years), and non-manual women are
the youngest (37.9 years), with the shortest
time on the job (7.4 years).

Within the manual and non-manual
groups, there are some striking differences
between men and women.  For example,
non-manual women are less than half as
likely as non-manual men to have a degree,
and a large majority (75%) are found in
clerical or secretarial occupations.  The
professional and associate professional cat-
egories predominate, on the other hand,
among non-manual men.  The figures for
manual workers also suggest that women
are in less skilled jobs:  only 16.7% have a
vocational qualification, and nearly 75%
are in sales or lesser-skilled operative posi-
tions.  Half of manual men, by contrast,
have a vocational qualification and just
under 40% have skilled craft jobs (com-
pared to 8.2% of manual women).  Part-
time work is twice as common among
manual women as among non-manual
women (40.8% against 20.8%).

Turning to the workplace-level variables
in Panel (b) of Table 4, we see that manual
women are much less likely to be covered
by multiple-union bargaining (the propor-
tion of workplaces is 0.44, compared to
more than 0.6 for the other three sub-
groups).  Around a quarter of their work-
places are in the wholesale and retail sec-
tor, against about 10% in the other sub-
groups.  The proportion of the work force

17For non-manual men and women, the small dis-
crepancies are due to rounding error in the subtrac-
tion.

18For an indication of whether these differences
are statistically significant, we estimated a random
effects specification and performed a Hausman test
of it against the fixed effects model.  The results
suggested that the differences are significantly differ-
ent at conventional levels for all groups except non-
manual men and women.  (The latter finding is not
surprising, as the between and within estimates are
almost identical.)
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that is part-time is also much higher for
manual women than for the other groups.

In summary, our preliminary analysis of
the data suggests that there are significant
differences in wage premia between occu-
pational groups and that covered members
appear to earn more than covered non-
members, especially when no account is
taken of between-establishment variation.
We now turn to the multivariate analysis in
order to estimate the union membership
wage premium controlling for other fac-
tors, including workplace effects.

The Estimates for Private
Sector Men and Women

Consider the wage equation

(1) wij = xij'β + zj'δ + γUij + φj + εij ,

where wij is the natural logarithm of hourly
wages for the ith union-covered worker at
the j th workplace; xij is a vector of individual
characteristics determining wages; β is the
associated parameter vector; zj is a vector of
workplace characteristics with associated
parameter vector δ; Uij is a dummy variable
equal to one if individual i at establishment
j is a union member and zero otherwise;
and γ is our parameter of interest, the effect
of union membership on wages.  Unobserv-
able influences on wages are captured by a
workplace effect φj and a random error εij .
Note that a full specification would include
an additional unobserved effect associated
purely with the individual.  With cross-sec-
tional data, however, such an effect cannot
be identified, as individuals are not ob-
served to move between firms.  When the
effect is omitted, as in (1), δj combines the
“true” workplace effect and the workplace
mean of individual unobserved character-
istics.  The random effect εij  then includes
the deviation of the individual effect from
φj.  For a more detailed discussed of these
issues relating to matched employer-em-
ployee data, see Abowd and Kramartz
(1999).19

The vector xi contains individual vari-
ables assumed to influence human capital
formation (including training incidence in
the last 12 months, age, tenure, highest
educational qualification, race, occupation,
and marital status).20  We have argued that
some of these variables—training, tenure,
and temporary job status, for example—
are also likely to be related to membership
status, and so are important controls.  The
vector zj contains workplace characteristics
like size and the proportions of female and
part-time workers.  We also control for one-
digit industry and region of workplace, as
well as imperfect competition in the prod-
uct market and a low unemployment to
vacancy ratio in the labor market.21  Finally,
we include dummies indicating the pres-
ence of a de facto closed shop and multiple
trade unions to proxy union power.22  Table
A1 in the Appendix defines the variables
and their source.

The dependent variable in (1) is the log
of hourly wages.  As noted above (under
“Data and the Key Variables”) and in the
Appendix, we do not observe the hourly
wage, but only the upper and lower bounds
of this wage that are particular to each
individual.  One could infer the true wage

19Although the union coverage/non-coverage wage
differential is not the focus of the present paper, the

reader may be interested in knowing our estimated
coefficients of the coverage/non-coverage wage ef-
fects for each of the four subgroups (with SEs in
parentheses):  0.096 (0.027) for male manual work-
ers; 0.050 (0.028) for male non-manual workers; 0.050
(0.025) for female manual workers; and 0.054 (0.023)
for female non-manual workers.

20There is no information on individuals’ work
experience.

21Wages are likely to be higher in firms or indus-
tries in imperfectly competitive product markets than
in firms or industries operating under perfect compe-
tition, to the extent that there is rent-sharing of the
surpluses generated by imperfectly competitive prod-
uct markets.  For this reason we include controls for
product market competition obtained from the Man-
agement Questionnaire, as described in the Appen-
dix.

22Although closed shops are illegal in Britain, some
managers reported that pre- or post-entry closed shops
were present, or that management recommended
that workers join the union.  We combined responses
to these questions into the single “de facto closed
shop” variable.
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from this information by taking the mid-
point of the wage interval (as we did for the
raw data in “Data and the Key Variables”),
and then estimate (1) by ordinary least
squares (OLS).  However, Stewart (1983)
demonstrated that such a procedure is likely
to produce inconsistent estimates.23  Best
practice in this case is to use the interval
regression technique, whereby, on the as-
sumption that the error term is normally
distributed, it is possible to write down the
contribution of each individual observa-
tion to a likelihood function.  The likeli-
hood function can then be maximized by
standard software routines (for example,
intreg in Stata).  As a robustness check, and
a feasible way of obtaining between-work-
place estimates, we also ran OLS equations.

We proceed with the interval regression
by three methods.  We first estimate equa-
tion (1) on pooled individual data for each
subsample.  The coefficient estimates from
this method are consistent under the as-
sumption that the regressors are not corre-
lated with the error term φj + εij .

24  However,
if union members are more likely to be
found in high-paying workplaces because
of the selection mechanisms discussed
above, then this positive correlation be-
tween the membership dummy Uij and φj
will bias the estimate of γ upward.

To control for all workplace-level influ-
ences on individual wages, we therefore
add workplace dummy variables:

(2) wij = xij'β + γUij + Dj'α + εij .

The vector Dj contains the set of workplace
dummies (where the kth dummy takes the
value 1 if k = j and zero otherwise) associ-
ated with a vector of parameters α.  In this
specification, all observable (zj) and unob-
servable (φj) workplace characteristics are
captured by the dummies.  Identification of

the membership premium then comes from
within-workplace variation only, eliminat-
ing the across-workplace selection prob-
lem.  Equation (2) is a fixed-effects (FE)
specification.  While this is an appealing
strategy, it is generally robust only when
the model is estimated by linear regression
techniques.  With the non-linear methods
required for interval regression (necessary
because of the banded earnings data), the
coefficient estimates will be inconsistent
(see Arellano and Honore 2001, Section
4).  In practice, the bias may be small,
especially if the bands are quite narrow.
Nevertheless, to guard against the possibil-
ity that the results are an artifact of the
estimation method, we use a third and al-
ternative technique that also exploits within-
workplace variation.  Here, following Cham-
berlain (1984), we model φj as a linear
combination of workplace means,25

(3) φj = x–'j κ + λU
–

j + ηj,

where x–'j  and U
–

j are the means of individual
characteristics and union membership, cal-
culated over all observed individuals in the
workplace, κ and λ are parameters, and ηj is
the unexplained part of the workplace ef-
fect, assumed to be orthogonal to the work-
place means.  With the workplace means
added to (1), the estimates of β and γ are
now based on deviations of the variables
from their means.  If the estimates of κ and
λ are jointly statistically significant, then
this model is preferred over the simple
pooled model (1).

Table 5 reports the results obtained from
estimation using the three methods de-
scribed above for each subsample.26  The
full set of controls is listed in the notes

23Meaning that the coefficient estimates generally
do not approach the true parameter values as more
observations are added to the sample.

24Observations on individuals in the same work-
place are not independent, as they have the work-
place effect φj in common, so we adjust the standard
errors to account for this clustering.

25For a “fixed effects” application, see Kawaguchi
(2002), and for a random effects application, see
Arulampalam, Booth, and Taylor (2000).

26The equation is only specified over the covered
sector.  Initial estimation indicated there were statis-
tically significant differences between the β vectors in
the covered and uncovered sectors, and this finding
is consistent with several other studies—for example,
Blakemore et al. (1986), Budd and Na (2000), and
Hildreth (1999).
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under the table, and the full set of estimates
is available from the authors on request.

First consider the estimates in Table 5
obtained from the pooled model using
method [1] and presented in the first col-
umn for each subsample.  A male manual
worker who is a union member earns
exp(0.067) – 1 = 6.9% more than a compa-
rable non-member.  This coefficient is well
defined with a t-statistic of 2.5.  For male
non-manuals, the membership effect is
exp(0.042) – 1 = 4.3%, but this is statisti-
cally significant only at the 10% level.  For
female manuals, the effect is exp(0.017) – 1
= 1.7%.  This is a tiny effect that is statisti-
cally insignificant.  Finally, a female non-
manual union member earns around
exp(0.054) – 1 = 5.5% more than a compa-
rable non-member (t = 2.5).

Thus for only two subgroups—manual
men and non-manual women—is there evi-
dence of a membership premium from the
cross-sectional pooled estimates.  The
manual male and non-manual female pre-
mia are of a magnitude similar to that of the
ordinary least squares (OLS) estimates of
other studies.  For example, using pooled
British data over 1991–94, Hildreth (2000)
found an OLS membership premium of 7%
for full-time men and women.  Andrews et
al. (1998), in their replication of alterna-
tive specifications using the first wave of the
BHPS, found a premium of 9.4% for full-

time male manual workers when using a
specification reasonably similar to ours.27

Before discussing the FE estimates, we
report the results of investigating whether
or not wages are higher in workplaces where
more covered workers are members.  In
Table 6 we present our OLS “between”
estimates of the wage impact of the estab-
lishment-level proportion of union mem-
bers.  As noted above, a caveat applies,
because these estimates are based on the
log of the midpoint of the wage interval.28

The results do, however, suggest that higher
wages are associated with higher covered
density in all subgroups except non-manual
men.  For example, a 10 percentage point
rise in membership among covered manual
men would be associated with a wage in-
crease of exp(0.018) – 1 = 1.9%.  For manual
and non-manual women, the same increase
would raise wages by 2.4% and by 1.1%,
respectively, though these effects are only
significant at the 10% level.

Table 6.  The Effect of Workplace Membership on Wages—Between-Workplace Estimates.

Male Female
Description Male Manual Non-Manual Female Manual Non-Manual

Proportion of Union Members 0.177** 0.083 0.216* 0.102*
(2.45) (1.39) (1.87) (1.70)

Observations (Workplaces) 190 164 101 160
R-Squared 0.72 0.80 0.86 0.74

The dependent variable is the workplace mean of the log of the midpoint of the hourly wage interval,
constructed as described in the Appendix.  In parentheses are t-ratios.

Other controls are dummies for training incidence, fixed term or temporary contract, closed shop, and the
presence of multiple trade unions, four tenure dummies, six age dummies, six education dummies, 1-digit
occupation and industry, workplace size, region, race, presence of health problems, marital status, dependent
children, UK organization size if the workplace is not independent, work done mainly/only by women,
proportions of part-time, female, and manual workers, indicators of imperfect product market competition,
domestic product market and tight labor market, and part-time status.

*Statistically significant at the 10% level; **at the 5% level; ***at the 1% level.

27The sample included uncovered workers, but
they allowed all parameters to vary for the covered
subgroup with respect to the uncovered workers.  The
control vector differed somewhat, however, and the
wage measure was weekly earnings, not hourly earn-
ings.

28Between estimates cannot be obtained by inter-
val regression, as one cannot simply take the mean of
the wage intervals.
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We now return to Table 5, where we
report the within-workplace estimates of
the membership impact on wages.  The
estimates based on a dummy variable for
each establishment—method [2]—are
given in the second column for each
subsample, while those based on modeling
φj as a linear combination of workplace
means—method [3]—are given in the third
column for each subsample.  The latter
estimates are, as we noted above, identified
by the deviations of the independent vari-
ables from their means.

For each of the four subsamples, the
estimates of the union membership pre-
mium obtained from methods [2] and [3]
are remarkably similar.  Moreover, they are
considerably smaller than the estimates
obtained using the pooled approach of
method [1].  For manual men, for example,
method [2] produces an estimated effect of
exp(0.034) – 1 =  3.5%, while the effect
from method [3] is exp(0.035) – 1 = 3.6%.
This compares with an estimated effect of
6.9% from method [1].  For non-manual
men the estimated membership coefficient
is now 0.024 from methods [2] and [3], as
compared with an estimated coefficient of
0.042 from method [1].  For non-manual
women, the point estimate falls from 0.054
by method [1] to 0.035 and 0.036 by meth-
ods [2] and [3].  In all four estimations by
method [3], the coefficients on the work-
place means are jointly significantly differ-
ent from zero.  This model is, then, pre-
ferred over the simple pooled model.  Be-
cause method [2] (addition of workplace
dummies) may produce inconsistent esti-
mates, method [3] is also preferred overall.
In practice, however, the within estimates
are remarkably robust with respect to the
method used.29

These differences between the estimates
obtained from method [1] and the within-
workplace methods suggest that workplace
fixed effects are important in explaining
why reliance on method [1] results in the
finding of a membership premium.  In a
recent reassessment of union wage effects
in Britain using the WERS98 data but very
different estimation techniques, Bryson
(2002) also concluded that workplace char-
acteristics explain a large part of the mem-
bership premium.  Using a propensity score
estimator to match individuals on individual
and workplace characteristics, he found no
statistically significant premium.

Conclusion

The free-rider hypothesis rests on the
assumption that any union-bargained wage
is available to all covered workers whether
or not they are members.  Empirical studies
that have found a substantial membership
wage premium imply, on the contrary, that
workers have a positive incentive to join the
union and therefore the free rider problem
disappears.  Using a new data source repre-
senting British workplaces and their em-
ployees, we have shown that union-covered
private sector male manual workers and
female non-manual workers who are union
members do indeed appear to earn 5.5–7%
more than comparable non-members.
However, once unobservable workplace-
level influences on wages are controlled for
by exploiting the workplace-employee
linked nature of the data, we find that the
premium falls sharply and is no longer
statistically significant.  The reduction is

29As a check on the robustness of our results, we
also estimated the model by alternative methods.  The
alternatives were (i) interval regression with weighted
log-likelihood function to allow for the non-random
selection of observations; and (ii) within estimation
using the midpoint of each earnings band and OLS.
Our results for membership remained unchanged.
We also added the part-time men to the sample (47
manual and 4 non-manual workers).  Unsurprisingly,

the point estimates were almost identical for non-
manual men.  For manual men, method [1] produced
a membership coefficient of 0.045, statistically signifi-
cant at 10%, and method [3] produced an estimate of
0.016, which was statistically insignificant at conven-
tional levels.  We noted above that the subsample of
part-time men appears very different from the full-
timers.  It seems that the membership effect is sub-
stantially weaker among this subsample, and that this
reduces the estimate for the combined sample.  Note,
however, that the within estimate still shows a sharp
fall relative to the pooled estimate.
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particularly dramatic for male, manual
workers.

These results highlight the different pos-
sible selection mechanisms and the need to
examine workplace-level pay determination
in more detail.  They suggest that previous
estimates of the union membership wage
premium for covered workers are an arti-
fact arising from unobserved workplace
differences being correlated with union
membership, a pattern for which we have
outlined some potential explanations.  Our
results also indicate that—for Britain at
least—it is premature to suggest that “a
rethinking of the ‘free rider’ literature is
warranted.”  Moreover, the puzzle noted in

the literature surveyed at the start of this
paper—as to why non-members in the cov-
ered sector abstain from membership when
the wage gains from membership were so
large—is not a puzzle, at least for our data.
Instead, it seems likely that covered indi-
viduals base their membership decisions
on their valuation of other benefits associ-
ated with membership, resulting in hetero-
geneous outcomes.  Individuals are there-
fore not behaving irrationally in their union
membership decisions, since they get the
covered wage regardless of their member-
ship decision.  Those workers who do join
the union are likely to be attracted by other,
non-wage benefits.
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Appendix

Table A1
Variable Definitions and Sources

Employee Questionnaire
log (hourly wage) See below.
Trade Union Member = 1 if employee is a member of a trade union (TU) or staff association.
Fixed Term or Temporary = 1 if job is temporary or for a fixed term.
Tenure Dummies Derived from banded responses.  Total years working at this workplace.
Age Dummies Derived from banded responses.
Education Dummies Highest educational qualification.  Derived from categorical responses.

Omitted category is CSE or equivalent.
Vocational Qualification = 1 if employee holds any recognized vocational qualifications (for example,

NVQ).
Voc. Qual. Missing = 1 if information on vocational qualification is missing.
Training Incidence = 1 if employee received any employer-financed training away from normal

place of work in last 12 months.
Black = 1 if employee is black (Caribbean, African or other).
Indian Subcontinent = 1 if employee is Indian, Pakistani, or Bangladeshi.
Non-White = 1 if employee is non-white.
Occupational Dummies Derived from categorical responses (1-digit SOC). Omitted category is other

occupations.
Health Problems = 1 if employee has long-standing health problems or disabilities that limit

activity at work, home, or in leisure.
Married = 1 if employee is living with spouse or partner.
Dependent Children = 1 if employee has dependent children under 5 years.
Children Info Missing = 1 if information on children is missing.
Part Time = 1 if employee works less than 30 hours per week.
Work Mainly Women = 1 if respondent’s type of work is mainly done by women.
Work Only Women = 1 if respondent’s type of work is only done by women.
Female Work = 1 if respondent’s type of work is mainly or only done by women.

Management Questionnaire
Industry Dummies Derived from 1-digit SIC92 codes.
Closed Shop = 1 if any employees in the workplace have to be union members to get or

keep their jobs; or if management strongly recommends membership.
Multiple Unions = 1 if more than one union is recognized by management for negotiating pay

and conditions for any section of the work force in this establishment.
UK Org. Size Dummies Derived from size of UK organization if the workplace is part of a larger

organization.
UK Org. Size Missing = 1 if UK organization size is missing and the workplace is part of a larger

organization.
Imperfect Competition = 1 if 5 or fewer competitors or organizations dominate the product market.
Domestic Market = 1 if the market for the main product is local, regional, or national.

Employee Profile Questionnaire—Completed by Management Respondent before Interview
Size Dummies Derived from total number of employees at the workplace.
Proportion Part-Time Proportion of employees working less than 30 hours per week at the work

place.
Proportion Female Proportion of female employees at the workplace.
Proportion Manual Proportion of employees in manual occupations at the workplace.
Additional Data
Tight Labor Market = 1 if the unemployment to vacancy rate ratio in travel-to-work-area ≤ 3.
Regional Dummies Derived from Government Office Regions.
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Derivation of the Hourly Wage

The banded hourly wage measures were derived from the following questions about banded earnings (D11) and
hours (A3, A4, and A5) in the Employee Questionnaire.

D11 “How much do you get paid for your job here, before tax and other deductions are taken out?  If your pay changes before
tax from week to week because of overtime, or because you work different hours each week, think about what you earn on
average.”

Earnings bands:
Less than £50 per week / less than £2,600 per year
£51–£80 per week / £2,601–£4,160 per year
£81–£140 per week / £4,161–£7,280 per year
£141–£180 per week / £7,281–£9,360 per year
£181–£220 per week / £9,361–£11,440 per year
£221–£260 per week / £11,441–£13,520 per year
£261–£310 per week / £13,521–£16,120 per year
£311–£360 per week / £16,121–£18,720 per year
£361–£430 per week / £18,721–£22,360 per year
£431–£540 per week / £22,361–£28,080 per year
£541–£680 per week / £28,081–£35,360 per year
£681 or more per week / £35,361 or more per year

A3 “How many hours do you usually work each week, including any overtime or extra hours?”

A4 “How many overtime or extra hours do you usually work each week, whether paid or unpaid?”

A5 “Are you normally paid or given time off later when you work overtime or extra hours?”

From D11, we constructed variables as follows.  Let WAGE1 = the lower weekly earnings bound of the selected
band; for the bottom band, set WAGE1 equal to 0.01 (a trivially small value) and let WAGE2 = the upper weekly
earnings bound of the selected band; for the top band, set WAGE2 equal to missing.  Now define WAGE = (WAGE2
– WAGE1) / 2—the midpoint of the earnings band.  (For the top band, assume WAGE2 = £750.)

We now define TOTHRS as total hours as reported in response to Question A3, and OVRTMHRS as hours of overtime
from Question A4.  From A5 we know whether or not the respondent was paid for any overtime hours worked.
Assuming an overtime premium of 1.5, which is the rate widely used in Britain, we then calculate effective paid
hours as

EFCTVHRS = (TOTHRS – OVRTMHRS) + 1.5 * OVRTMHRS   if paid for overtime,

and

EFCTVHRS = TOTHRS   if not paid for overtime.

Our dependent variable in the earnings equation is then

Lower bound of log (hourly wages) = log (WAGE1 / EFCTVHRS)
Upper bound of log (hourly wages) = log (WAGE2 / EFCTVHRS)

Midpoint of log (hourly wages) = log (WAGE / EFCTVHRS)
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