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Abstract

This is the first study to focus on how unions affect the likelihood of plant closures in Aus-
tralia. Australia is of special interest in this connection, the authors argue, because of its unique
industrial relations institutions, which, at the time of the study (1990-95), limited the capacity of
established unionized firms to remove unions except through plant closure. An analysis of Aus-
tralian Workplace Industrial Relations Survey data shows that two of three measures of unioniza-
tion had a robust positive influence on the probability of plant closure, and the third had a weaker
positive influence. Depending on the specification, for example, a 10 percentage point increase
in union density (one of the two measures found to have strong influence) was associated with a
1.3-1.7 percentage point increase in the probability of plant closure—representing a substantial
increment, since the mean closure probability among these plants was about 16%.
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This is the first study to focus on how unions affect the likelihood of plant
closures in Australia. Australia is of special interest in this connection, the
authors argue, because of its unique industrial relations institutions, which, at
the time of the study (1990-95), limited the capacity of established unionized
firms to remove unions except through plant closure. An analysis of Australian
Workplace Industrial Relations Survey data shows that two of three measures of
unionization had a robust positive influence on the probability of plant closure,
and the third had a weaker positive influence. Depending on the specification,
for example, a 10 percentage point increase in union density (one of the two
measures found to have strong influence) was associated with a 1.3-1.7 percent-
age point increase in the probability of plant closure—representing a substan-
tial increment, since the mean closure probability among these plants was about

16%.

he influence of unions on the likeli-

hood of plant closure has been under-
studied in the huge literature examining
unions and firm performance. The exist-
ing studies of this influence come largely
from countries with highly flexible labor
markets and decentralized unions and in-
stitutions (the United States and United
Kingdom). Asaresult, evidence thatunions
increase the chance of closure may reflect
the larger wage premiums and greater re-
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duction in performance associated with
highly unionized plants in these countries.
On the other hand, these same flexible
systems allow for the removal of union rep-
resentation without plant closure, poten-
tially reducing the influence of unioniza-
tion on closure. Indeed, these counter-
vailing influences may help explain the
mixed pattern found by past econometric
studies.

This paper examines the determinants
of plant closings in Australia between the
two waves—1990 and 1995—of the Austra-
lian Workplace Industrial Relations Sur-
vey. During this period, the more central-
ized institutions of the Australian labor
market were taking their first steps toward

The authorswould be pleased to make the original
data and representative programs available upon re-
quest.
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a more decentralized approach. We raise
the possibility that, among other reasons
foraconnection between unionization and
plantclosure, these centralized institutions
create their own impetus for managers to
close heavily unionized plants. This follows
because Australian industrial relations in-
stitutions of the period combine the ab-
sence of a workable way to avoid existing
unionization with substantial wage premi-
ums and reduced performance for highly
unionized plants. As we will outline, this
combination makes an association between
plant closure and unionization more likely.

Theoretical Considerations

The suggestion that unions influence
plantclosure has enjoyed longevity in policy
discourse. Nearly a quarter-century ago,
Bluestone and Harrison (1982) dramati-
cally described the “runaway shop,” a plant
closure motivated by the desire to avoid
costly labor problems. More generally, the
theory for an association between unions
and closure builds from evidence that
unionized plants perform less well on aver-
age. Statistical studies make reasonably
clear that the positive union wage premium
comes at the expense of profitability (see,
among others, Hirsch 1991; Becker and
Olson 1992; and Menezes-Filho 1997) and
reduced investment (Hirsch 1991; Bronars
and Deere 1993; Fallick and Hassett 1999).
Thus, increased costs, reduced profitabil-
ity,and reduced investment threaten union
firms’ survivability, especially when they
are competing with nonunion firms.

Yet, three themes from the theoretical
literature argue againstan association. First,
efficient bargain models suggest that firms
and unions maximize the surplus and use
wage bargaining simply to divide the sur-
plus. Thus, unions play a distributional
role but should not influence plant clos-
ings. Second, the “collective voice” view of
unionism argues that unions can increase
the productivity of workplaces (Freeman
and Medoff 1984). Voice allows employers
to adopt a more efficient mix of working
conditions and to improve information
flows. It also reduces costly turnover,

thereby encouraging investment in firm-
specifichuman capital. The ability of unions
to enhance efficiency reduces the likeli-
hood that they will be associated with plant
closures. Third, there remains the basic
contention thatunionswill notimperil their
own survival by threatening that of the es-
tablishment. Freeman and Kleiner (1999)
made the point most directly: “The ratio-
nal union will not raise wages to the point
where the firm is sufficiently unprofitable
to go out of business.”

None of these arguments persuades us
against empirical inquiry. If unions reduce
investment, they have real effects beyond
simply dividing the surplus. Moreover,
demand curve models of bargaining can be
easily reconciled with a heightened chance
of closure (see Lazear 1983). Union voice
may have importantinfluence in some cases,
but it may not be sufficient to outweigh the
overall negative influence on profit. Fi-
nally, while destroying the organization may
appear irrational, the logic from the busi-
ness monopolyresearch suggests otherwise.
The monopoly may set a very high price,
earning very high profit and inviting large-
scale entry that eventually eliminates its
monopoly position and ability to earn profit
(Gaskins 1971; Milgrom and Roberts 1982).
Similarly, the optimal pattern of rent ex-
traction for a monopoly union may involve
extracting very high wages in the near term
even while negotiating away the possibility
of rents in the future.

Indeed, unions may extract rents even
more quickly than implied by the calculus
above. Martin (1980) suggested that the
typical union member has a time horizon
shorter than that of a stockholder and thus
may be more willing to countenance even-
tual closure for higher near-term rents.!
Unlike stock shares that capitalize the value
of future rents, membership rights may not
be traded, meaning that members only care

ISome would argue the reverse. Managers are
often criticized for their short time horizons, and
some families may work at the same industrial plant
for several generations.
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about the profile of rents before their own
retirement. Thus, the union’s time hori-
zon depends on the age of its median mem-
ber, and if the horizon is sufficiently short,
the union, acting with “rational myopia”
(Hirsch 1991), may cause closure of the
establishment. Further, even if Freeman
and Kleiner (1999) are correct and there is
no rational myopia, unions may simply make
mistakes in the process of extracting rent.
As Hirsch (2004:438) put it, “In an uncer-
tain world, it is implausible that unions will
not sometimes miscalculate economic con-
ditions or management actions, resulting
in ‘accidental’ business failuresin the union
sector.”

Managerial and owner behavior deserves
scrutiny in its own right. While unions
extractrent, owners may want to close even
a profitable plant or managers may simply
prefer to operate without unions. Thus,
owners may close a profitable union plant
in order to “reopen” a more profitable
nonunion plant or to move production to
nonunion plants, resulting in still greater
profit. For their part, managers increas-
ingly prefer a free hand to manage regard-
less of the extra cost incurred by the union
or how reasonable its behavior. Managers
see unionization both as a failure to man-
age successfully and as a constraint on the
managerial function (Kochan et al. 1994).
Thus, Cooke and Meyer (1990) argued that
while managers weigh costs and benefits
when considering union avoidance strate-
gies, they prefer a nonunion setting to a
union setting, all else equal, and such anti-
union positions can be viewed, in part, “as
a matter of ideology or philosophy.” In
discussing the Australian context, we build

’In asubsequentanalysis, Meyer and Cooke (1993)
showed that strategies associated with the closing of
unionized plants and the decertification of unions
negatively affected firm profits. The resulting de-
cline in profit may have flowed from managerial error
in calculating relevant costs and benefits (the authors
suggested unanticipated union reprisals), or may have
been a function of the time-frame of the analysis; it
may also have been the role that managerial prefer-
ences played in adopting such strategies.

on these themes, showing both an influ-
ence of union rent-seeking on performance
and the possibility that the resulting mana-
gerial strategy generates an association be-
tween unionization and plant closure.
While we cannot ultimately identify either
union rent-seeking or managerial prefer-
ences as the paramount cause of death, we
do confirm that Australian unions were at
the scene of the crime.

The Econometric Evidence

We firstreview seven economy-wide stud-
ies that directly examine unionization as a
determinant of plant closings. While our
focus will be on the role of unions, it is
worth reviewing the findings on plant clo-
sure from industrial economicsand regional
science in order to establish the context for
our investigation.

Two central findings emerge across coun-
tries and time: plant closings are more
likely in younger and in smaller establish-
ments (Reynolds 1988; Dunne et al. 1989;
Gibson and Harris 1996). Both influences
may reflect a survivor effect. Successful
plants are likely to persist and to grow.
These influences are sufficiently robust that
they have typically been accounted for in
studies focusing on unions. While the clo-
sure of relatively high-cost plants might be
anticipated, research has not always con-
firmed a consistent pattern of such closures
(Reynolds 1988; Whinston 1988). As Gibson
and Harris (1996:527) made clear, a multi-
plant firm may sacrifice a low-cost plant if
the higher-cost plants have sufficiently large
offsetting benefits. Thus, unions would
seem to be associated with higher costs,
and the issue is whether there exist offset-
ting benefits.

We summarize the existing evidence on
unions and plant closure in Table 1. The
early U.K. evidence, based on the 1984-90
Workplace Industrial Relations Survey
(WIRS), showed no evidence of an associa-
tion (Machin 1995; Stewart 1995). None of
the critical variables—recognition of a
union, the presence of closed shops, or the
predicted union wage premium—emerge
as statistically significant determinants.
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Importantly, Machin (1995) found that
single plants (not part of multi-plant enter-
prises) were less likely to close and that
controlling for capacity utilization and fi-
nancial performance did not alter the ab-
sence of a union influence on closure.
The U.S. evidence presents a similar pat-
tern, generally showing few union influ-
ences on closure. Dunne and Macpherson
(1994) showed that sectors with high union
membership did not experience signifi-
cantly greater employmentloss due to plant
closings than did their less unionized coun-
terparts. Yet, they did show that highly
unionized sectors downsized more and had
lower growth rates, other things equal.
Freeman and Kleiner (1999) presented a
detailed U.S. study consisting of three re-
lated examinations. First, they used
COMPUSTAT data to examine 633 busi-
ness units of which 126 became insolvent
between 1983 and 1990. They found thata
union’s presence reduced the chance of
closure, but that the larger the proportion
of the work force unionized, the greater
the chance of closure. These offsetting
influences were such that a positive net
influence of unionization emerged only
when density was 60% or greater, far above
the average unionization rate. Second,
Freeman and Kleiner used evidence from
National Labor Relations Board (NLRB)
certified elections to show that newly union-
ized firms closed no more frequently than
other firms. Third, they showed that the
probability of a worker being displaced by
plant closure was not associated with that
worker’s union status. While the
COMPUSTAT estimations controlled only
for the size of the establishment, Freeman
and Kleiner concluded that unionization
had little or no influence on plant closure.?
The more recent U.K. evidence shows
that unions do influence plant closures.
Addison et al. (2003) revealed that both

*DiNardo and Lee (2002) concurred, showing that
in the United States, the closure probability for plants
where unions just barely won representation elec-
tions was similar to that for plants where unions just
barely lost.

union recognition and union density have
arobust positive correlation with the likeli-
hood of plant closure. The authors sug-
gested that multi-plant employers became
emboldened to close unionized establish-
ments and that union influence over em-
ployment in such settings waned following
anti-union legislation (Machin 1995). They
confirmed this with evidence that the influ-
ence of unions on closure was unique to
those plants that were parts of multi-estab-
lishment enterprises. To keep their analy-
sis comparable with Machin’s (1995), the
authors included capacity utilization and
financial performance; doing soin this case,
they found, did not alter the positive influ-
ence of unions on plant closure within
multi-plant enterprises. Bryson (2004) con-
firmed the positive association between
unions and closure in the United Kingdom
but found that where unions are strong
there is no greater likelihood of closure.
Bryson claimed that while unions raise costs,
strong unions have offsetting voice benefits
that neutralize any influence on plant clos-
ing. He presented evidence of a statistically
significant union influence on closure
among those plants without closed shops
but no statistically significant influence
among those plantswith closed shops (stron-
ger unions). He also showed that the influ-
ence of unionization does not vary with the
number of unions with which the establish-
ment must bargain.

Addison et al. (2004), relying on the
framework of Freeman and Lazear (1995),
noted that German works councils poten-
tially provide the same positive voice func-
tions as U.K. or U.S. unions, but that they
alsorent-seek and can have anegative influ-
ence on performance. Using the IAB estab-
lishment panel, Addison etal. (2004) docu-
mented a positive association between works
councils and plant closures. The authors
used their evidence to criticize recent Ger-
man legal changes strengthening works
councils, arguing that far from enhancing
efficiency, as proponents suggested, the
new law will simply encourage plant clo-
sure.

In sum, the econometric evidence must
be described as modest in aggregate size
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Table 1. International Evidence on Union/Representation Effects on Plant Closings.

Union/Represent-

Study Country Data ation Variable Results
Duanne and Macperhson (1994) USA Sectoral closure  Sectoral union Insignificant
rates from the density from the
1982 and 1987 CPS
Census of
Manufactures
Machin (1995) UK 1984 and 1990 Union recognition Insignificant
WIRS
Stewart (1995) UK 1984 and 1990 Predicted union Insignificant
WIRS wage differential
Freeman and Kleiner (1999) USA Primary Analysis  Unionization dummy Negative coefficient
uses firms/lines  and unionization on the dummy and
from 1983-90 density positive coefficient
COMPUST on density with the
net effect positive
only above a density
of 60%
Addison, Heywood, and Wei UK 1990 WIRS and ~ Union recognition Positive effect of
(2003) 1998 WERS and union coverage each measure but
driven by strong
results for multi-
establishment plants
Bryson (2004) UK 1990 WIRS and ~ Union recognition Generally positive
1998 WERS and various measures union effects but
of union strength strongest where
unions are weak
Addison, Bellmann, and Germany IAB Panel Union coverage and  Positive effect of

Kolling (2004)

presence of works
council

works councils not
moderated by union
coverage

with variations in results across countries
and time periods. The two U.S. studies and
the two early U.K. studies suggested no
association between unions and plant clo-
sure. The two later U.K. studies and the
German study suggest a positive associa-
tion, butunder quite differentinstitutional
arrangements. Against this backdrop, we
provide the first Australian evidence on
this issue.

The Australian Context

The Australian industrial relations sys-
tem, with its history of compulsory arbitra-
tion of disputes and legally binding awards,
stands out as distinct from the more decen-
tralized and voluntary collective bargain-

ing found in the United States, the United
Kingdom, and Canada. Traditionally the
size and strength oflegally registered unions
were irrelevant, as any union was able to
access the tribunal and presenta case based
on its merits. Awards by the tribunal (for
compensation or other terms of employ-
ment) applied to employees irrespective of
their union status and typically covered
entire occupations or industries.

Despite this structure, over-award bar-
gaining (bargaining resulting in a rate of
compensation higher than that awarded by
the federal tribunal) based on union
strength generated a union wage differen-
tial of about 10% (Miller and Mulvery 1993).
More recently, Wooden (2001) examined
the effect of unionization on worker earn-
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ings both within and between establish-
ments. While differenceswithin enterprises
between union and nonunion members
were very small, a strong union presence in
the establishment provided workers a 15—
17% wage advantage compared to equiva-
lentworkersin establishments withoutsuch
a presence.

In line with their emphasis on union-
generated restrictions on work practices,
Miller and Mulvey reviewed unanimous find-
ings (albeit they are taken from only three
studies) that unions are associated with
statistically significant lower productivity.*
In addition, Wooden and Hawke (2000)
presented evidence that Australian unions
are associated with reduced employment
growth. Indeed, their estimates of the
magnitude of the reduction fit very closely
with U.S. estimates (Leonard 1992;
Linnemann et al. 1990) and are broadly
consistent with the U.K. pattern
(Blanchflower et al. 1991; Fernie and
Metcalf 1995; Booth and McCulloch 1999).

Thus, despite substantial institutional
differences, unions in Australia have ef-
fects similar to those of their North Ameri-
can and U.K. counterparts. They are asso-
ciated with substantial wage premiums,
lower productivity, and reduced employ-
ment growth. In addition, Loundes (2000)
found that unions were associated with
worse “workplace outcomes.” Using a com-
posite measure built up from lost work days
(including from absence), worker-manage-
ment climate, and quits, she found that
workplaces with higher union density per-
formed more poorly. As a consequence,
concern about an association between
unions and plant closure cannot be ruled
out based on the known effects of Austra-
lian unions.

Throughout a substantial part of the
1980s the union movement, through the

*This fits well with the results from the United
Kingdom but contrasts with the more mixed U.S.
results. In their meta-analysis of the impact of unions
on productivity, Doucouliagos and Laroche (2003)
concluded that a negative relationship has been es-
tablished for the United Kingdom but that a weaker
positive relationship emerges in the United States.

Australian Council of Trade Unions/Aus-
tralian Labour Party (ACTU/ALP) Accord,
played a central role in public policy-mak-
ing. However, as the decade progressed,
employers increasingly criticized the pre-
vailing industrial relations system and pro-
posed alternatives that reduced the role of
unions (HR Nicholls 1986; Business Coun-
cil of Australia 1989). This resurgence of
management with a strong anti-union fla-
vor provided the inspiration for a number
of high-profile anti-union disputes involv-
ing employers in the food and cattle indus-
tries (Brian and Kitay 1999) and in mining
(Waring 1999). Many other employers
publicly challenged the role of unions,
claiming they adversely affected work flex-
ibilityand competitiveness. Survey evidence
reflects such attitudes: by the middle 1990s
nearly 90% of managers in Australia ex-
pressed a clear preference for dealing with
employees directly rather than through a
union.”

While the performance differential asso-
ciated with unions might be broadly similar
to that found in the United States and
United Kingdom, and while managerial
attitudes are also becoming similar, there
existimportantinstitutional differences. A
critical aspect of Australian industrial rela-
tions has been the absence of an equivalent
to U.S. union decertification. The registra-
tion of unions in Australia is not plant-
specific and has only the purpose of creat-
ing separate legal entities that represent
groups of workers before the industrial
tribunal. While entire unions can be
deregistered, the process is time-consum-
ing and the grounds for deregistration are
very limited, reducing the value of union
deregistration as a managerial strategy (see
Creighton and Stewart 2000). Further,
there is no Australian equivalent to perma-

®Specifically, the question was whether or not
“management preferred to deal with employees di-
rectly, rather than through trade unions.” Overall,
88% of managers agreed, with 96% agreementamong
managers at establishments without unions and 83%
agreement among managers at establishments with
unions (Morehead et al. 1997:461).
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nent strike-breakers or to the failure to
reach first contracts. Management there-
fore has fewer tools in its arsenal to reduce
union influence.

One potential strategy available to Aus-
tralian managers is to write individualized
contracts with workers, separating indi-
vidual workers from the collective bargain-
ing and award system. Yet, this was not a
widespread practice even by the end of our
period of examination. Morehead et al.
(1997:333) reported that only 5% of work-
places used predominantly individualized
contracts and that these were concentrated
in smaller workplaces. Using this evidence,
the authors suggested that individual con-
tracts did not appear to be a widespread or
effective anti-union toolin large workplaces
at that time. The preponderance of indi-
vidual contracts existed in smaller plants
because the establishment and coordina-
tion of individual contracts was easier in
that setting. Despite this, the majority of
managers express a preference for indi-
vidualized contracts (Wooden 2000), and
survey data from the National Institute of
Labor Studies reveal that among establish-
ments that used primarily individual con-
tracts, the major reason for doing so was
“managerial preferences” rather than “to
obtain better outcomes” (Wooden 2000:87).

Plant closure may be a consequence of
few alternative management strategies to
avoid unions. Plant closure may seem ex-
treme, butit could be reasonable in several
circumstances. First, if the employer has
multiple plants, closing highly unionized
facilities in order to concentrate on, or
expand, less unionized facilities could make
sense. Second, the employer of even a
single facility may close a unionized plant
in one location in order to open a new, and
potentially nonunion, plant in a second
location. Indeed, Baird (2001) explicitly
linked the opening of “greenfield sites” in
Australia to union avoidance in her de-
tailed case studies of two manufacturing
firms and a mail processing firm. She even
presented internal strategy documents from
one manufacturer claiming that the objec-
tive of the new site was “to eliminate union
involvement” (Baird 2001:73). Such a strat-

egy is made easier in Australia because
union members at old facilities typically
have no job rights at the new facilities.

The likelihood of closing heavily union-
ized facilities is enhanced by two institu-
tional changes at the time of our study.
First, the data were collected during a time
of political support for a more individualist
approach to employmentrelations (Deery,
Plowman, Walsh, and Brown 2001). This
change dramatically influenced employer
attitudes toward unions (Wooden 2000).
In particular, the change in policy atti-
tudes, by diminishing the political censure
of plant closure, might make management
more likely to close a union plant rather
than renegotiate.® Second, the period of
our investigation is one of increasing trade
liberalization for Australia. The reduction
in tariffs increased the viability of moving
production overseas, a move potentially
driven by the costs of unionization and
managerial preferences to avoid heavily
unionized facilities.

The foregoing general theoretical argu-
mentsand institutional considerations gen-
erate a series of testable hypotheses. First,
and mostimportant, unionization is associ-
ated with an increased chance of closure.
Again, this could result from unionization’s
effects on performance alone or from mana-
gerial strategy in the face of these effects.
Second, establishments that are part of
multi-plant firms are more likely to show
an association between unionization and
the probability of closure. This follows
from the greater ability of managers in
those firms to play plants off against each
other and move production between
plants. Third, larger plants, in which
individualized contracts are a less likely
strategy for union avoidance, are more
likely than smaller plants to show an asso-
ciation between unionization and clo-
sure. We now turn to analyses that test
these hypotheses.

SAt this time, employees displaced by plant closure
received both generous severance payments (Taylor
and Yerbury 1986) and unemployment benefits, of-
ten of unlimited duration.
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Data and Methodology

The data come from the 1990 Australian
Industrial Relations Survey (AWIRS) and
from a trawl survey that served as a first step
in the construction of the separate panel
componentof the 1995 AWIRS (Moorehead
et al. 1997:48-51). The purpose of the
trawl survey (returning to already sampled
plants) was simply to identify those plants
from 1990 that remained active in 1995.
The unit of observation is the workplace as
defined by the Australian Bureau of Statis-
tics (ABS), “asingle physical area occupied
by the establishment from which it engages
in productive activity on a relatively perma-
nent basis.” The sampled workplaces were
drawn from the ABS register of all estab-
lishments in Australia excluding agricul-
ture, forestry and fishing and hunting, and
defence. Callusetal. (1991) provides com-
plete details on AWIRS’s definitions and its
sampling frame, while Kelly (1990) pro-
vides a theoretical discussion of the ABS
definition of workplaces.

Most of our data come from that portion
of the main questionnaire in which the
respondentwas either the mostsenior man-
agement official at the establishment or
the most senior human resources manager
(this varied by the question asked).” This
1995 trawl survey attempted to contact all
of the establishments that participated in
the 1990 survey. Of the original 2004 estab-
lishments in the 1990 survey, 1,705 were
identified as still surviving, while 299 had
ceased to exist and were identified as
“dead.” Establishments that changed own-
ership, participated in mergers, or were
spun off butremained operating were iden-
tified as surviving. After we limited the

"Upper-level managers were targeted as respon-
dents because “they were the best people at the work-
place to provide an overall account of what the work-
place did, how it was structured, what occurred at the
workplace, and so on” (Morehead et al. 1995:15).

SWhile it is safe to say that most establishments
classified as dead are closed, some may have fallen
into the “dead” category because their work force fell
below ten employees (the cut-off for inclusion in the
survey).

sample to the private sector (the sector to
which our theoretical arguments apply),
1,234 establishmentsremained (both manu-
facturing and non-manufacturing), of
which 1,036 survived and 198 were identi-
fied as dead. Our dependentvariable takes
the value of one if the establishment closed
between the survey dates and has a mean of
.16.

We estimate probit regressions with the
covariates constructed from the 1990
AWIRS. Thus, we use the 1990 characteris-
tics to predict whether or not the establish-
ment is dead by 1995. This methodology
replicates that of Addison et al. (2003) for
the United Kingdom. Chief among the
independent variables are three indicators
of unionization: union density, poor cli-
mate, and union activity. Density is the
share of the workplace unionized as built
up from establishment-specific occupa-
tional data.” Poor climate is a dummy vari-
able identifying those establishments that
have union members and where both man-
agement and the union delegate identify
the industrial relations climate as poor or
very poor.'” Union activity identifies
whether or not the establishment has a
union delegate who (i) spent more than
one hour per week on union activities, (ii)
did more than simply recruitmembers, and
(iii) satisfied at least one of the following:
met with management above the first line
supervisor atleast once amonth, organized
general meetings of membership at least
twice a year, or had a union committee

Following the practice of others who have used
these data, we approximate Density based on answers
to questions as to whether “all” (100%), “most”
(66.6%), “some” (33.3%), or “none” (0%) of employ-
ees in one-digit occupations within the establishment
are union members. The responses are aggregated
into an establishment average by using the occupa-
tional distribution in the workplace (sources: Wooden
and Balchin 1993; Drago and Heywood 1995).

1%We recognize that when only one side describes
the industrial relations climate as poor, questions are
raised about the balance and health of employment
relations. Therefore, we limit our attention to cases
in which bad relations are most likely to influence
closing—that is, where both sides agree that the in-
dustrial relations climate is poor.
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meeting with management at least once
every three months. The latter two vari-
ables (poor climate and union activity) ex-
ist only for plants that employ union mem-
bers. In Australia employing union mem-
bersisan extremely weak indicator of union
power, but we will test the sensitivity of
these compound measures by including an
indicator of whether or not the establish-
ment employs union members. Following
reductions in sample size due to missing
data associated with these critical variables
as well as with the other controls, we were
left with 730 observations in the longest
specification using union density and 934
in the longest specifications using either
poor climate or union activity.! The po-
tential consequences of the missing data
will be addressed when we consider the
estimations.

Table 2 presents the descriptive statistics
for the closure variable and the three union
indicators for the smaller of these samples.
The mean of the dependent variable con-
tinues to be .16, as it was for the full sample.
The table also shows that the plants that
closed had, on average, higher union den-
sity, a greater probability of having an ac-
tive union, and a greater probability of
having a poor labor relations climate.

Given the construction of the three union
indicators, itis possible that they are highly
correlated and that a single composite
measure might be appropriate. Yet, the
actual correlations suggest they reflect dif-
ferent dimensions of unionism: .230 be-
tween union density and union activity,
.065 between union activity and poor cli-
mate, and only .004 between density and
union climate. Moreover, the Cronbach’s
alphaacross the three indicatorsis only.02,
far below the standard of .70 required to
identify a single index (Nunnally 1978).

Out of the 1,234 private sector observations,
there are 820 valid observations on the density mea-
sure and 982 on the other two union dimensions. The
only other variables with substantial missing data are
percent manager (1,038 observations), percent fe-
male (1,041), percent casual (1,040), and price sensi-
tivity (1,143).

Thus, we follow the tradition of earlier
studies, using the variables as alternative
dimensions and entering them both sepa-
ratelyand togetherin our estimationsrather
than creating a single index.

We took from the 1990 AWIRS a series of
other independent variables to control for
differences across establishments. These
include whether or not the establishmentis
part of a multi-plant firm, size, age, and the
work force composition of the establish-
ment. We include a particularly wide range
of variables designed to control for indus-
trial relations factors: indicators of various
employee involvement schemes, the use of
compulsory redundancy, the use of finan-
cial participation schemes, performance
appraisal, and individual performance-re-
lated pay schemes. Also included are new
capital investment and whether there was a
takeover by a new owner. The full set of
variables and their descriptive statistics are
shown in Table 2.

Previous studies identify these variables
as predictors of plant closure, and their
inclusion acknowledges that plants close
for many reasons. As discussed, establish-
ments that are part of multi-plant enter-
prises are more likely to close than single
establishments (Addison, Heywood, and
Wei 2003; Kirkham et al. 1998, 1999; Co-
lombo 2001). Smaller and younger work-
placesare also more likely to close (Reynolds
1988; Dunne et al. 1989; Gibson and Harris
1996; Addison et al. 2004). Plants with
more part-time workers, short-time work-
ers, and women may be less likely to close if
such workers lower labor costs (for con-
trasting evidence, see Freeman and Kleiner
1999; Machin 1995; Addison et al. 2003;
Addison et al. 2004). Following this tradi-
tion, we control for gender composition, as
well as for the use of casual workers and the
use of outworkers (workers who do most of
their work at or from home on a contract
for service). We also control for the use of
employee involvement schemes. Workers
involved in (or at least informed about) a
closure decision have an opportunity to
help avoid closure (Deery et al. 1986). In-
deed, organizations often seek to involve
employees in times of crisis (Cressey et al.
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Table 2. Descriptive Statistics: Means and Standard Deviations.

Full Sample  Alive Dead
Name Description n =730 n==613 n=117
Independent Variable
Closed Workplace dead in 1995 equals 1; otherwise 0 .16 NA NA
(.37)
Measures of Unionization
Union Density Proportion of union members among total 66.06 65.16 70.75
employees.? (26.90) (27.22) (24.71)
Poor Union Climate Rating of the relationship between
management and delegates of the largest
union at the workplace is poor or very poor
equals 1; otherwise 0 (which includes all .02 .02 .05
non-union workplaces) (.16) (.14) (.22)
Union Active Equals 1 if the establishment has a union
delegate who meets three activity criteria .39 .38 44
(see text); otherwise 0 (.49) (.49) (.50)
Other Control Variables
Specification 1
Age Workplace has been undertaking its main activity .97 .98 .93
for more than two years equals 1; otherwise 0 (.16) (.14) (.25)
Size Log of the total number of employees at the 4.72 4.78 4.40
workplace (1.09) (1.09) (1.03)
Domestic Ownership Wholly Australian owned equals 1; otherwise 0 .81 .81 .84
(.39) (.39) (.37)
Price-Sensitive Price is the most crucial factor for competitive .36 .34 .45
success equals 1; otherwise 0 (.48) (.47) (.50)
Industry Sixteen dummy variables identifying the
industrial grouping for the major product NA NA NA
Occupations 8 dummy variables identifying the
establishments’ most common occupation NA NA NA
Specification 2
Single The workplace is the only one in the .14 .14 .10
organization equals 1; otherwise 0 (.34) (.35) (.30)
Redundancy Management has intentionally reduced the size
of the workforce in the last year, equals 1; 13 11 .20
otherwise 0 (.33) (.32) (.40)
New Owner A reorganization of management structure in .38 .36 44
the last two years equals 1; otherwise 0 (.48) (.48) (.50)
Continued

1985), and pre-notification of closure is
promoted as good practice for employee
involvementschemes (Gerhart1987). Com-
pulsoryredundancy (layoff) has also been a
predictor of plant closure (Addison,
Heywood, and Wei 2003; Addison,
Bellmann, and Kolling 2004). Redundan-
cies reduce labor costs and may forestall
plant closure or may presage such closure.
Financial participation schemes and indi-

vidual performance pay (and its prerequi-
site performance appraisal) provide more
flexible production costs (Addison,
Heywood, and Wei 2003), making redun-
dancies and even closure less likely (Azfar
and Danninger 2001). We also control for
investment in new capital and the takeover
by new owners. Colombo and Delmastro
(2001) and Kirkham et al. (1998) reported
that adopting new capital and technology
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Table 2. Continued.

Full Sample  Alive Dead
Name Description n =730 n=06I3 n=117
New Capital Introduction of major new plant, equipment,
or office technology in the last two years equals .38 40 .30
1; otherwise 0 (.49) (.49) (.46)
Percent Managers Proportion of all workers who are managers .06 .06 .06
(.05) (.05) (.05)
Percent Female Proportion of all workers who are female .35 .35 .33
(.27) (:27) (-29)
Percent Casual Proportion of all workers who are casual workers .17 17 15
(.25) (.25) (.25)
Outworkers A slight or significant increase in the use of
contractors, outworkers, and agency employees 19 .18 .20
equals 1; otherwise 0 (.39) (.39) (.40)
Specification 3
Profit Sharing Presence of a profit sharing scheme for non-
managerial employees at the workplace equals 1; .07 .07 .07
otherwise 0 (.26) (.26) (.25)
ESOP Presence of a share ownership scheme at the
workplace to which any employees can belong .25 24 31
equals 1; otherwise 0 (.43) (.43) (.46)
Jjcc An ongoing formal joint consultative committee
used to communicate with employees equals 1; .16 17 13
otherwise 0 (.37) (.38) (.34)
Quality Circles Quality circles or productivity improvement
groups used to communicate with employees 17 17 15
equals 1; otherwise 0 (.38) (.38) (.36)

Secure Security of employment offered by the employer
to a majority of employees at the workplace .61 .62 .54
equals 1; otherwise 0 (.49) (.49) (.50)
Individual PRP Employees paid on the basis of individual .32 .32 .28
performance equals 1; otherwise 0 (.47) (.47) (.45)
Performance Appraisal Employees’ work is evaluated at least once a .60 .61 .58
year equals 1; otherwise 0 (.49) (.49) (.50)

*Following convention, Density is approximated from questions on whether “all” (100%), “most” (66.6%),
“some” (33.3%), or “none of” (0%) employees in one-digit occupations within the establishment are union
members. These are aggregated to an establishment average by using the occupational distribution in the
workplace. Sources: Wooden and Balchin (1993); Drago and Heywood (1995).

reduces the probability of plant closure,
while new owners (included as a control
variable in Addison et al. 2003) can in-
crease the chance of closure by consolidat-
ing production with previously owned plants
or improving the firm’s ability to close an
unprofitable plant (Deery et al. 1986).
The objective is to initially control for a
parsimonious set of controls that seem least
likely to be the result of unionization, then

expand the list of controls, guided by the
recognition that the latter controls may be
influenced by unionization and will reduce
the apparent impact of unionization on
closure. To the extent that these addi-
tional controls reflect the influence of
unionization, their influence on closure
represents an indirect effect of unions on
closure. On the other hand, the additional
controls may introduce variation indepen-
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dent of unionization for which it is appro-
priate to account. In the end, the estimates
provide a range of the influence of union-
ization. We emphasize that varying the
order in which we add variables to the
estimation does not produce large varia-
tions in the size of the direct influence of
unionization. Each of the probit estima-
tions presents the derivatives as marginal
coefficients to ease the understanding of
the magnitudes involved.

Results

The first column of Table 3 presents the
parsimonious specification using the den-
sity measure of unionism. We recognize
that the industry of the establishment and
its occupational composition significantly
influence the probability of closure. To
capture this heterogeneity we include 12
one-digit industries and eight broad occu-
pational controls. Many of the occupation
and industry controls are individually sta-
tistically significant. The results also con-
firm the common findings that older plants
and larger plants are less likely to close.' It
also shows that establishmentsin more com-
petitive environments, as measured by the
importance of price sensitivity, are statisti-
cally significantly more likely to close. The
coefficient for the domestic ownership vari-
able is negative but fails to achieve statisti-
cal significance. After we account for these
influences, the role of unionization is sub-
stantial. The statistically significant coeffi-
cient on union density indicates that a 10
percentage point increase in density is as-
sociated with a 1.7 percentage point in-

2We have also augmented the dummy for less
than two years of age with additional dummies for 2 to
5 years and for 5 to 10 years. The estimations reveal
that plants less than two years of age are statistically
significantly more likely to close but that the coeffi-
cients on the additional dummies remain small and
not statistically significant. Even if we had a continu-
ous measure of establishmentage, its inclusion would
likely serve only to strengthen the association be-
tween unionization and closure. Age, as an omitted
variable, correlates positively with unionization and
negatively with closure, likely biasing unionization
coefficients down.

crease in the probability of closing. Given
the mean closing probability of about 16%,
this represents a more than 10% increase.

Column (2) adds a series of workplace
and worker characteristics as controls. Sev-
eral of these emerge as important, and the
relevantlog-likelihood ratio testrejects the
hypothesis that the new variables do not
add to the model’s explanatory power. In
accord with the theoretical discussion, the
results show thatsingle establishments (not
part of a multi-plant firm) are less likely to
close, all else equal. Moreover, establish-
ments with new owners are more likely to
close. This supports the view that the sale
of an establishment is a potential threat to
its continued existence. New owners of a
firm may attempt to improve performance
by closing establishments that the earlier
owners would not. The percentage of man-
agers is negatively associated with closure.
The proportion of managersin awork force
may be a proxy for the complexity and size
of the establishment and the professional-
ism of its operation. Alternatively, there
may be an excessive share of managers in
establishments protected from competition,
and these same establishments may be less
likely to close; or high concentrations of
managers may be associated with headquar-
ters thatwould be least likely to close. With-
out more richly detailed data, these alter-
native interpretations all remain specula-
tive. The share of women emerges as a
positive partial correlate with closure. The
share of women may proxy for the labor
forcelongevity and commitmentof the work
force, suggesting that lower levels of lon-
gevity and commitment are associated with
an increased chance of closure. This con-
trasts with the result of Addison etal. (2003),
who showed that the share of women was
negatively associated with closure in the
United Kingdom, a result they found con-
sistent with the greater flexibility and re-
duced cost of using a more female work
force."

1%We recognize the still remaining possibility that
unmeasured differences at the most detailed levels of
industry and occupation are correlated omitted vari-
ables.
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Table 3. Probability of Closure: Union Density.
Independent Variable 1 2 3 Independent Variable 1 2 3
Union Density .0017%* .0013%* .0013** Percent Casual 0214 .0232
(2.96) (2.25) (2.20) (0.23) (0.25)
Age .2092%* .2323%% .2307**% Outworkers 0244 0243
(2.30) (2.52) (2.49) (0.71) (0.70)
Size —-.0581#%  —.0665%*  —-.0647** Profit Sharing -.0384
(-4.27) (-4.51) (-4.27) (-0.83)
Domestic -.0135 -.0016 -.0149  ESOP .0616*
Ownership (-.041) (-0.05) (-0.44) (1.81)
Price-Sensitive .0529%* .0512% .0493*  JCC -.0055
(1.90) (1.79) (1.76) (-0.14)
Single —-.0862%*  -779%* Quality Circles -.0109
(-2.40) (-2.11) (-0.30)
Redundancy .0634 .0682  Secure —-.0348
(1.56) (1.42) (-1.27)
New Owner .0524% .0526*  Individual PRP -.0011
(1.89) (1.91) (-0.04)
New Capital -.0394 —-.0341  Performance .0028
(-1.43) (-1.24) Appraisal (0.10)
e _ * - *
Percent Manager (_1'33?6 (_1_;2(1);39 1-Digit Industries Included Included Included
Percent Female :0017** :0019** Occupations Included Included Included
(2.57) (2.81) Log Likelihood 63.81%%  85.87%*  90.63%*
Pseudo R-Squared .0982 1340 1415
N 742 725 724

Note: Asymptotic t-statistics in parentheses.

*Statistically significant at the .10 level; **at the .05 level.

The specification shows no role for the
percentage of casual workers, outworkers,
the use of redundancy, or new capital in-
vestment.!* Although the new controls do
slightly lower the influence ofa 10 percent-
age point increase in union density—from
al.7 percentage pointincrease in the prob-
ability of closure to a 1.3 percentage point
increase—union density remains a statisti-
cally significant determinant of establish-
ment closure.

The final specification in Table 3 adds a
wide variety of human resource manage-

“In specifications that exclude industries and oc-
cupations, redundancy is a statistically significant
positive determinant of closure. Redundancy may be
a precursor to closure or may simply reflect the em-
ployment variability associated with the
establishment’s product.

ment (HRM) policies that might be ex-
pected to alter the success of establish-
ments and so their chances of closure.
These include the use of individual perfor-
mance pay schemes, profit sharing, perfor-
mance appraisal, the use of employee stock
ownership plans (ESOPs), the presence of
joint consultative committees, the use of
quality circles, and whether or not the em-
ployer sees itself as providing secure jobs.
Despite evidence that both the use of per-
formance pay and the use of profit sharing
can increase performance (Heywood et al.
1997) and despite evidence that employee
involvement can enhance performance
(Kato and Morishima 2002), the inclusion
of these variables does very little to change
the established patterns and adds very little
to the estimation. The pattern of statistical
significance for the previous controls is
completely unchanged. The only one of
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the added variables to take a statistically
significant coefficient is the use of ESOPs,
which tends to be associated with an in-
creased chance of closure.

We had thought these HRM policies
might help reduce the chance of closure,
but they appear to play no role. The para-
doxical ESOP result may reflect the ten-
dency of organizations in trouble to install
an ESOP and the fact that such plants are
nonetheless likely to close. Importantly,
because of data limitations, we could use
only dummy variables to signal the pres-
ence of many of these HRM policies. Thus,
we know a given establishment uses perfor-
mance-related pay, but we do not know the
share of workers the policy applies to or the
portion of worker wages it provides. Thus,
the indicators may be measured without
sufficient precision. Nonetheless, we note
that Addison et al. (2003) also found virtu-
ally no role for HRM policies as determi-
nants of plant closure in Britain despite the
routine inclusion of HRM policies in esti-
mates. The fundamental point remains
that despite the addition of the HRM vari-
ables, the size and statistical significance of
the coefficient on union density remain
unaffected.

To the specificationsin Table 3we added
measures of the rate of return and the
extent of capacity utilization. These mea-
sures were found to be influential by Machin
(1995) and responsible for eliminating an
otherwise apparent association between
unionism and plant closing in the early
U.K. data. From the AWIRS we have a rate
of return variable that places an
establishment’s performance in one of
five categories and a capacity utilization
variable that places the establishment in
one of three categories. Thus, we add six
additional dummy variables (four mea-
suring performance and two measuring
utilization) to the estimates shown in
Table 4. The results confirm that estab-
lishments in the highest rate of return
category are statistically significantly less
likely to close butnone of the other added
variables have statistically significant co-
efficients. Critically, the pattern of re-
sults for union densityis unchanged from

that in Table 3. While our measures are
categorical and so may be too imprecise, it
does appear that the influence of unioniza-
tion goes beyond a simple effect on these
measures of performance.

The top of Table 4 repeats the three
estimations from Table 3, replacing union
density with the other two measures of
unionization. The table presents the criti-
cal coefficients on these measures and com-
pares them with the coefficients for den-
sity. The full estimations are available upon
request. The pattern of the control vari-
ables is virtually identical to that already
presented, but the results for the alterna-
tive union dimensions show a contrast. As
with union density, a poor labor relations
climate is consistently associated with an
increased chance of closure. These results
indicate thatestablishments thathave union
members and have a poor industrial rela-
tions climate are more likely to close than
those that have union members and good
climate or that have no union members.
The coefficient indicates a very substantial
influence, with poor climate being associ-
ated with roughly a 20% increase in the
probability of closing. In contrast, estab-
lishments that have an active union are no
more likely to close than establishments
that have no unions or no active unions.'®

The inability to identify an influence for
the union activity variable may flow from

"These estimations are available from the authors
upon request.

We used treatment models to test whether the
resulting sample of complete observations yields rep-
resentative results. These models estimate the deter-
minants of an observation having complete values
and use the results to correct for the influence of
sample selection on the closure estimate (Heckman
1978). Details of the specifications are available from
the authors. The results indicate that the treatment
model is irrelevant when the climate variable is used
but that when union density is used, the hypothesis
that the two estimates (for the probability of having
complete values and the probability of closure) are
uncorrelated is rejected at the 10% level. Yet, the
pattern of size and significance of the coefficient
remained identical to the patterns from estimates
that did not account for selection (.0015 and a t-
statistic of 2.20).
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Table 4. Estimates of the Probability of Closure:
Union Density, Union Activity, and Poor Climate.

Description Specification 1

Specification 2 Specification 3

Individual Estimates

Union Activity .0334
(1.11)
Log Likelihood 69.38%*
Pseudo R-Squared .0705
N 1130
Poor Climate .2051%*
(2.16)
Log Likelihood 72.56%%
Pseudo R-Squared .0737
N 1130
Density .0017%*
(2.96)
Log Likelihood 63.81%%*
Pseudo R-Squared .0982
N 742

Combined Estimates

Union Activity .0410

(1.19)
Poor Climate .2056%*

(2.06)
Density .0015%*

(2.61)
Log Likelihood 69.61%*
Pseudo R-Squared 1071
N 742

0474 0378
(1.43) (1.14)
99.58%% 107.71%%
1204 1303
935 934
.2058% .1905%
(2.06) (1.93)
101.55%% 109.97:#%
1228 1331
935 934
.0018% .0018%
(2.25) (2.20)
85.87% 90.63%*
1340 1415
725 724
0404 .0350
(1.17) (1.01)
1787+ 1687+
(1.83) (1.72)
.0012% .0012%
(1.95) (1.95)
90.72% 94.72%
1416 1479
725 724

Note: Asymptotic t-statistics in parentheses.

*Statistically significant at the .10 level; **at the .05 level.

several sources. First, the level of union
activity may not be highly correlated with
success in negotiating higher wages and
may therefore have no influence on clo-
sure. Second, it may be that there is a
correlation but that the particular measure
of activity available is not sufficient to iden-
tify it. Having a single delegate and hold-
ing regular meetings may be too low a
standard to capture powerful unions that
change the terms of employment. Yet, as
will be discussed, even the activity variable
appears to have an influence on closure
among larger establishments.

As the variables for poor labor relations
climate and active union exist only for those
establishments that have union members,

they capture the compound influence of,
for example, having a union and having a
poor labor relations climate. Yet, in the
industrial relations system of Australia, hav-
ing union members is a particularly weak
indicator of union power. The establish-
ment may simply have a single member, or
very few members. Such a circumstance
makes over-award bargaining impossible
and likely implies few, if any, changes in
workplace relations relative to the absence
of any members. To check for evidence of
this compound effect, we ran estimates
(rows 2 and 3 of Table 4) including both
the original indicators of unionization and
a dummy for whether the establishment
employs union members. In none of the six
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estimates does the dummy variable for
employing union members approach sta-
tistical significance, and it does not change
the pattern of results for either poor cli-
mate (which retains a positive and statisti-
cally significant coefficient in all three esti-
mates) or union activity (which retains a
coefficient in all three estimates that is not
statistically significant). Thus, the failure
to include the dummy for employing union
members does not play a substantial role,
and including it serves to underline its lack
of importance.'’

The bottom of Table 4 repeats the three
estimations from Table 3 using all three
indicators of unionization simultaneously
as controls. The pattern mirrors that shown
by the individual estimates, with both union
density and poor labor relations climate
taking positive and statistically significant
coefficients.

A final series of investigations focuses on
the importance of interactions involving
the critical unionization measures. One of
the mostrobustfindings from previous stud-
ies and from this one is that larger plants
are lesslikely to close than are smaller ones,
all else equal. At the same time, unioniza-
tion is positively associated with establish-
ment size. Larger plants may have more
invested capital and greater chances for
unions capturing quasi-rents, and so rent-
seeking may be greater at larger establish-
ments. Moreover, the Australian evidence
cited earlier suggests that the option of
individualizing contracts is more difficult
to effect in larger workplaces. This indi-
cates that the role of unionization in plant
closure may be stronger in larger plants.
The potential inter-relationships between
establishment size, unionization, and clo-
sure lead us to include an interaction be-
tween our union measures and establish-

7Adding the new variable leaves the coefficient on
a poor labor relations climate virtually unchanged at
197, .195, and .183 across the three specifications,
with the first two significant at the 5% level and the
final coefficient estimate just missing 5% but easily
meeting 10% with a t-statistic of 1.9. These estimates
are available from the authors.

ment size. The first column of Table 5
summarizes the results.

The interactions between size and union
density and between size and union activity
both indicate that the influence of union-
ization is greater among larger plants. We
included a size interaction with poor labor
relations climate, but it never approaches
significance (and so itis excluded from the
table). As before, union density positively
influences closure and size negatively influ-
ences closure. With the interaction, an
increase in the size of the establishment
increases the influence on closure of a ten
percentage point change in unionization.
Indeed, the coefficient on the interaction
isnearly half the size of that on densityitself
and is statistically significant. For the first
time, union activity plays a role in closure.
While the variable itself continues to have a
coefficient that is not statistically signifi-
cant, the interaction with size acquires a
statistically significant positive coefficient.
Among larger plants, those with an active
union are more likely to close.

In order to follow up on the evidence
from Addison et al. (2003), we also tested
whether or not multi-plantstatus interacted
with unionization in influencing closure.
In most cases, the interaction coefficient is
not statistically significant. We also under-
took a specification search for the best cut-
pointin the density measure from which to
create a dichotomous variable (much as
Freeman and Kleiner [1999] divided union
density when looking for its influence).
Presented in the second column is the in-
teraction of low density (30% or less) with
the single plant variable. Despite the fact
that this cut-point resulted in the best fit,
the positive coefficient remains far from
statistically significant.'® Our Australian
evidence differs from the U.K. evidence of
Addison et al. (2003) that the influence of
unionization is statistically significantly

8Tests of statistical significance no longer apply
following such a search, but modifying t-statistics to
account for the search would simply confirm the
already statistically insignificant coefficient.
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lower in single establishments than in plants
that are part of multi-plant firms. Our
results hence fail to support the hypothesis
thatmanagersin multi-plantfirms can more
easily close a heavily unionized plant be-
cause of their ability to shift production to
other (possibly non-union) facilities.

In testsforinteractions between the three
measures of unionization, none of the in-
teractions emerged as statistically signifi-
cant.'” We further tested whether the mea-
sure of competitive strategy (price sensitiv-
ity) interacted with unionism. While theory
might suggest that less competitive envi-
ronments provide a refuge for unions, the
interactions were never statistically signifi-
cant. In total, the interactions we explored
only modestly alter the basic role of union-
ization in determining plant closure. Both
union density and poor climate continue to
be associated with an increased chance of
closure. Unionization is a stronger deter-
minant of closure among larger plants.
Union activity influences closure, but only
among large plants.

Conclusions

In this paper we have presented an em-
pirical study of factorsinfluencing the prob-
ability of plant closure, focusing on three
measures of unionization. Two of the three
union variables—union density and poor
labor relations climate—have positive and
statistically significant coefficients across
all specifications. Even as the additional
controls that may be associated with union-
ism are added, the coefficients indicate a
large influence for unionization. Interac-
tions of the union measures with establish-
ment size provide evidence that the influ-
ence of unionization is greater among larger
establishments. Importantly, this interac-
tion emerges as statistically significant for
the third union variable, union activity.

YThere are three potential interactions, and when-
ever an interaction was added, both of the variables
that made up the interaction were also included.
These estimations are available from the authors
upon request.

Table 5. Interaction Estimates.

Variable 1 2

Union Measure 1: Density

Density .0012%* .0015%%*
(2.07) (2.35)
Single —.0807** —.0945%*
(2.21) (2.46)
Size —.0794%* —-.0790%*
(4.59) (4.59)
Density x Size .0005%%* .0005%*
(2.05) (2.01)
Low Density x Single 1574
(1.23)
Log Likelihood 93.75%%* 95.21%%*
Pseudo R-Squared .146 149
N 724 724
Union Measure 2: Union Activity
Union Activity .0250 .0263
(0.75) (0.76)
Single —-.0552% -.0539
(1.76) (1.62)
Size —.0742%% —.0743%%*
(4.65) (4.65)
Union Activity x Size .0184%* .0184%*
(2.26) (2.24)
Union Activity x Single -.0132
(0.13)
Log Likelihood 111.97#* 111.99%*
Pseudo R-Squared 136 .136
N 934 934

Note: all specifications include the full list of
controls listed in column (3) of Table 3.
**Statistically significant at the .05 level.

Thus, in our most complete specifications,
all three measures of unions in Australia
are associated with an increased chance of
closure. Many of the basic controls behave
as anticipated by previous findings on plant
closure. Thus, plant size, age, and single
plantstatus (not being part of a multi-plant
firm) are associated with a reduced prob-
ability of closure, while the presence of new
ownersisassociated with an increased prob-
ability of closure.

Several caveats are in order. First, de-
spite our best attempts, it remains possible
that omitted variables could be driving both
the union measures and closure probabil-
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ity. The most likely scenario would be one
inwhich establishments in traditional heavy
industry are most likely to close and also
have high values of the union measures.
While we cannot rule out this possibility,
we believe that the many controls, in-
cluding firm size, age, occupational mix,
and the detailed industrial controls, pro-
vide confidence in our results. Second, it
may be that the role of unions is genuine,
but that changes in government policy
during the time of our study undermined
managerial perceptions of unions. As
emphasized, the period of inquiry is one
in which the government was actively
decentralizing employmentrelations and
liberalizing trade relations. In such an
environment, closing heavily unionized

plants may have been easier. This raises
the issue of whether the connection be-
tween unions and closure is unique to
this period of decentralization or whether
itissued in a new era and the connection
continues. Further, we cannot fully dis-
tinguish between two alternative inter-
pretations of the results. On the one
hand, it may be that firms with unions are
simply more likely to close, and we are
picking that up with the establishment
data. On the other hand, it may be that
firms are closing heavily unionized estab-
lishments in an effort to reduce the role
of unions within the firm. The data do
not allow us to link establishments to
specific firms or to know which establish-
ments might be parts of the same firm.
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