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les stocks, et les coûts matériels. Nos résultats indiquent qu’une syndicalisation
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1 Introduction

Despitethe substantialdecline in U.S. private sector unionism, interest
remains in unions’ allocative and distributive impacts on the economy. In
recentyearsseveralstudieshaveexploredunions’ effectson employment,
investment, working conditions, shareholder wealth, and on the long standing
questionsof wagepremiaandlaborcosts1. Although most of this literature
examines how these outcomes vary in established bargaining relationships,
severalstudiesfocuson newunionization’simpactson theform. Studies by
RUBACK andZIMMERMAN [1984] and BRONARS and DEERE [1990], BRONARS

and DEERE [1993b] suggest that new unionization has little allocative effect
and merely trasnfers income from shareholders to employees. By contrast,
studiesby FREEMAN [1986] andFREEMAN and KLEINER [1990] suggest that
new unionism is associated with lower employment and by more favorable
industrial relations practices and increased benefits. These studies also report
that new unionization has bery little effect on worker wages.

In an effort to extendthis analysis,this paper examines the impact that
successfulunion organizingcampaignshave on empolyment,output, and
costsin a broadsampleof U.S. manufacturing establishments. We build on
recentresearchby using a matchedsampleof establishments constructed
from (i) the NationalLabor RelationsBoard’s(NLRB) admisnistrativefiles
on representationelectionsand (ii) the U.S. CensusBureau’sLongitudinal
ResearchDatafile (LRD). Becauseunionsprimarily useNLRB sanctioned
electionsto organizeplants,theNLRB’s databasecontainsanearlycomplete
listing of formal organizing campaignsand their outcomes. The LRD
file containspanel data on a broad array of measuresof manufacturing
establishments’output, employmentand costs. The resultingmatchedfile
contains a substantially larger number of plants covering every Census
region than hasbeenavailablefor similar studies(FREEMAN and KLEINER,
1990; BRONARS and DEERE, 1993b). In addition, the unit of observation in
our sample is the establishment in which the union organizing drive takes
place, as opposedto the firm.

Our results indicate that when a union successfully organizes production
workers in manufacturing plants, the plant’s scale of operations declines
relative to plants in which the union’s organizing efforts were unsucessful.
This decline manifests itself in reduced annual shipments, materials costs,
and production worker employment. Further, these employment and output
effectspersistfor up to nine yearsafter the organizingcampaignended.In
addition, unionization of production workers appears to lead to an increase
in the share nonproduction workers, and a decline in labor productivity.
Further, we find that these impacts are largest for the smallest plants in our
sample.Therefore,eventhough our sample is limited to organizing drives

1. Examples of these studies include ASHENFELTER and BROWN [1986], MACURDY and PENCAVEL

[1986], CARD [1986], BRONARS and DEERE [1993a], ABOWD [1989], and LEWIS [1986].
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in larger than average plants, it seems likely that our findings understate the
impact of new unionization in all manufacturing.

Surprisingly, these“scale” and “substitution” effects are not associated
with any increase in relative wages. Average wages and salaries for all
empolyees,and averageannualand hourly wagesfor production workers
do not increase in plants in which the union prevailed compared with plants
in which the union’s bid wasunsucessful.Moreover,no find evidence of a
relative wage increase during the nine years that we followed plants after
the organizingcampaignended.

The paper proceeds as follows: in section II we describe the formal steps
that a union takes to organize a plant in the United States and discuss the
likely impact that unionization would have on the workplace. In section 3,
we describe the two sources of data used in this study. Section 4 describes
our empirical methodology. In section 5, we present our empirical findings.
Someconclusionsfollow in section6.

2 Establishing a Union

For a union to establish itself in a private U.S. plant or firm it generally
must secure the support of a majority of employees within certain broadly
defined occupationalcategories. A union almost always establishes this
majority through a secretballot election2. The National Labor Relations
Act (NLRA) prescribesthe stepsthat a union must take to obtain such
an election. Usually the processbegins when, with the encouragement
of a union, interestedemployeescirculate “authorization cards” among
themselves. These cards form the basis of a petition to the NLRB which
asks the Board to order an election. Next, the Board encourages the
prospectiveunion and the employer to settle on a “bargaining unit”. This
unit contains the employees who are eligible to vote in the election. In
some cases, when the parties can not settle on a unit, the NLRB’s Regional
Director determinesthe unit. After these pre-election issues are resolved,
a brief campaign follows. The NLRB regulates the parties’ conduct during
these campaings to ensure that the election is conducted under “laboratory
conditions”. Disputes between the parties over improper campaign conduct
may substantially delay the Borad’s certification of the election’s results.

2. Oneexceptionoccurswhenthe employervoluntarily recognizes a union that has demonstrated
the support of a majority of its empolyees. Usually the employer establishes this majority
if 50 percent of its employees have named the union on their authorization cards. Another
exceptionoccurredduringtheperiodcovered by this study in instances when the NLRB having
found that the empolyer committed serious unfair labor practices during the period leading up to
the election, ordered the empolyer to bargain with a union that has lost the certification election
(e.g. NRLB v Gisell Packing Company, 1969).
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Indeed when the Board determines that one party’s improper conduct
affected the election’s outcome, it will order a new election.

After the Board resolves any post-election disputes over improper
campaignconduct, it certifies the election’s outcome. If the union loses
the election, another election cannot be held in the plant for at least one
year. However, if the union won the election, it becomes the “exclusive
representative” of the bargaining unit’s employees. This right means that
theempolyermaynot implementanypolicy alteringthe termsor conditions
of empolyment for any individual or groups of individuals within the
bargainingunit, without first bargainingover the effects of those changes
with the union3.

The NLRB’s certificationof the union also requires employers to bargain
in “good faith” with the union in an attempt to reach a collective bargaining
agreement. This means that they must meet with the newly certified union,
provide information supporting their positions, and attempt to reach an
agreement. However, employers do not have to agree to the union’s
demands.As a result, even though a union wins a certification election
it will not always be able to secure a first contract. Unfortunately, neither
the NRLB nor any agencysystematicallycollectsstatisticson the fraction
of certified unionsthat fail to negotiatea collective bargainingagreement.
But becausepartial surveysof certifiedunionsand their employerssuggest
that this fraction probablyexceedsone-fourth4, we presumethat thereare
many plants in our samplein which victorious unions failed to secure a
first contract.

Assumingthatunionssecurefirst contracts,therearedifferentviewsabout
theseagreements’likely impactson the plant’s employment,output, and
costs. The traditional view of monopoly unionismpredictsthat increased
wages and benefits should be accompaniedby lower empolymentand
output. Others argue that newly certified unions do not seek to raise
wages when they first bargain with employers, but to alter the plant’s
industrial relations practices. This objective would lead unions to seek
formal grievance procedures, the use of seniority to determine promotions
would lead unions to seek formal grievance procedures, the use of seniority
to determinepromotionsand layoffs, and more explicit job classifications
(FREEMAN and MEDOFF, 1984). In this instance, new unionization may not
at first be accompanied by wage increases, but still would be accompanied
by lower employment and output. Because contracts that cause employers
to alter the level of employment and output are inefficient, contract view
of unionism predicts that the parties should seek contracts that raise wages
without changingthe scale of production. In these “efficient contracts” the
increased labor costs represent a transfer of wealth from shareholders to

3. In recent years, this right even has limited employers from unilaterally establishing worker-
managementcommitteesfor thepurposesof enhancing productivity and creating a more flexible
work environment (e.g. Electromation, 1992).

4. For a survey of studies examining the likelihood that unions secure a first contrast, see LALONDE

and MELTZER [1991], pp. 1011-14.
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union members resulting from the union’s newly acquired bargaining power
(de MENIL, 1971).

In our study, when we find that new unionization is associated with lower
employmentandoutput in the plant, it diesnot imply that employment and
output decline in the firm that owns these plants. Because nearly 85 percent
of the establishments in our sample are part of multi-plant firms, managers
may respond to new unionization by shifting production to other plants.
This fact implies that the labor demand schedules may be more elastic for
manufacturingplants than for the firms that own theseplants. However,
this shift in production still constitutes a source of inefficiency

3 The Matched Sample

To study how establishments respond to new unionization, we matched
records from the NLRB’s administrative data on representation elections
to recordsin the U.S. CensusBureau’sLRD. The NLRB’s election file
coverselectionsheld between1977 and1989 and includesinformation on
the plant’s nameand location, whetherthe empoloyeespetitioning for the
electionwere productionworkers,the numbersof eligible voters, whether
either of the parties objected to the others conduct, and the election’s
outcome.

The LRD is a compilation of plant-level data from various Census
of Manufactures(CM) and Annual Survey of Manufactures(ASM) that
includesdetailedinformationon manufacturingplant’sempolyment,output,
and costs5. The file contains this information for all plants in Census
years,which occursin yearsending in a “2” or a “7”, and for a sample
of plants included in the ASM for all other yeats. The probability that a
plant appearsin any given ASM is proportionalto its total employment in
the most recent CM, whith plants with more than 250 employees appearing
with certainty. The Census Bureau annually surveys establishments in the
ASM for five years at which point they select a new sample. However,
they exclude all “noncertainty” case (plants with fewer than 250 employees)
from the subsequent panel. As a result, the LRD contains long panels for
large plants, and 5 year panels for smaller plants.

We createdour file for this study by matching the NLRB’s administrative
data to plants in the LRD using name, address, and industry information
available in both files. We successfully matched approximately one-third
of the election recordsin the NLRB data to plant records in the LRD.

5. See the Data Appendix for further details on the LRD and detailed definitions of the variables
used in this study.
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Of the resulting 8,640 matches we could construct a panel that contained
observations during the two years prior to, and second year after the
electionfor only 2,038 plants. In addition, we decided to limit our study to
certification elections involving production workers, because such elections
likely involve a large shareof the plant’s employees, and occur in a plant
in which none of its other workers are represented by a union6. This
decision further reduced the sample to 1,095 plants. (We call this sample
our 5 year panel.)

To see whether union victories in certification elections affects plant’s
employment, output, and costs, we examine the impact of the election on
tenvariablesfrom theLRD. Our employment variables are total employment
in the plant, the number production workers, and total annual hours worked
by production workers. Our measure of output is the total value of the plant’s
shipments in a year. Our measures of costs are the costs of material inputs,
annual wage and salary per employee, annual production worker wages
per production worker, the average hourly wages of production workers,
and the nonwage labor costs per employee. This last mesure includes
employers’contributions to social security, their unemployment insurance
tax payments,and their workerscompensationpremiums.Finally, we also
assesstheimpactof newunionizationon two measuresof labor productivity.
The first measureis the log of the ratio of shipments to total employment;
the secondmeasureis the log of value addedper employee,where we
definevalueaddedasshipmentsminusmaterialscosts.The Data Appendix
presentsa more detaileddescriptionof thesevariables.

Requiring plants in our data to have five years of continuous data means
thatour sampleis skewedtoward elections involving plants with a relatively
large numbers of employees. In our sample the fraction of elections
involving morethan180 workersis approximately45 percent.By contrast,
as shown by Figure1, the percentageof all NLRB certification elections
involving more than 180 employeesis 15 percent, and the percentage of
such plants in our matched file of 8,640 plants is 18 percent. Therefore,
our sample is skewed towards large manufacturing plants because of the
samplingdesignof the sampling design of the ASM. To try and correct
for any bias caused by this selection, we constructed weights so that the
size distribution of our matched data resemble the size distribution of the
NLRB election data. We performed the entire analysis with and without
these weights, but never found that including them produced substantially
different results. Therefore, below we report only unweighted results.

Our sample of plants also is not representative of U.S. manufacturing
plants. As shown by Table 1, two years before the certification election,

6. This decision also meant that we excluded 575 plants in which the employees petitioned for
a “decertification”selection.Suchan election occurs when 30 percent of the employees in an
established bargaining unit petition the NLRB to decertify their union. We leave the analysis
of this sample to future research.
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FIGURE 1

Distribution of employeesin production worker units.

the averageemployment,value of shipments, and materials costs of our
sample’splants is approximately50 percent larger than in plants in the
LRD thatwe couldnot matchto our NLRB file 7. We expected this finding
becauseof the designof the LRD and the likely behavior of unions. As a
result of the fixed costsassociatedwith organizing or administering a new
bargainingunit, unionshaveincentivesto target their organizing activities
toward large plants. By contrast, the differences among plants’ labor costs
are much less striking, wages and supplemental labor costs are somewhat
higher in our sample of plants than in the rest of the manufacturing sector.

Although our sample over represents large elections and large plants, it
covers the entire manufacturing sector, every U.S. Census region, and the
period from mid-1977 through 1988. Plants from both the durable and
nondurablegoods sectors are equally represented. But, not surprisingly, a
relatively large share of elections in our sample were held in the heavily
unionized Middle Atlantic and East North Central statesand were held
prior to 1982 when unions petitioned for large numbers of elections.
Approximately one-third of the elections in our sample were held in plants
locatedin the “rust belt” statesand 66 percentof the electionswere held
between mid-1977 and the end of 1981.

7. The statistics for LRD plants that we do not match to the NLRB file are from 1979. That year
is approximately two years prior to the date of the median election in our sample.
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The substantial decline in election activity after 1982 in our sample
reflects the sharp decline in formal union organizing activity during the
1980s.During the 1970s, the number of certification elections conducted by
the NLRB reached a postwar high. But after 1982 the number of elections
held fell to less than one-halfof their 1970s levels. In the manufacturing
sector,the number of elections held fell from 3,800 to about 1,600 annually.
As a result,58 percentof all NRLB electionsduring the years covered by
our study were held before 19828.

Despite this drop in union organizing activity, the fraction of elections
won by unions remained stable during the period covered by our sample.
NLRB statistics indicate that unions won 49 percent of certification elections
during the last half of the 1970s, compared with a 48 percent win rate during
the last half of the 1980s. In our sample, unions won 36 percent of the
certification elections annually. The win rate in our sample is lower, because
unionsareless likely to win elections held in manufacturing plants and when
they involve large bargaining units. For example, during the period covered
by our study, unions won approximately40 percentof the representation
elections held in the manufacturing sector and an even smaller percentage
of electionsheld in units with more than 200 workers9.

An important shortcoming of our sample of plants is that we can not
examinethe long-termimpactof unionization.To addressthis shortcoming,
we constructeda secondsamplethat includesonly plantswith at least ten
yearsof continuousdata. This secondsampleis approximately one-third
smallerthan the first sample,andas indicatedby the figures in Table 1, is
evenmoreskewedtoward largebargainingunits in large plants. However,
the advantageof this sampleis that we can identify the long-run dynamic
effectsof new unionizationin larger manufacturingplants.

4 Econometric Issues

We measure the impact of new unionization on manufacturing plants using
two different strategies. When we use the first sample of plants with 5 year
panels, we compare the differences between the regression-adjusted changes
in the outcome variables from the second year after and second year before
the election. This “differences-in-differences” estimator measures the effect
of certification by comparing changes in outcomes in plants in which the
union secured certification to plants in which the union’s bid for certification
was unsuccessful. When we use the sample of plants with at least 10 years
of continuousdata,we usea fixed-effectsestimatorto measure the impact of
new unionization. We attribute any systematic difference between changes

8. See NLRB Annual Reports (1975-1988), Table 16.
9. See LALONDE and MELTZER (1991), Tables 1 and 2, pp. 959, 961.
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in the outcome variables in the years after the organizing campaign and the
election’s outcome to the impact of a union’s certification. We also use this
estimatorto test whether unionization “affects” these outcome variables in
the years immediately before the election.

Our estimates from both approaches measure the impact of the election’s
outcome conditional on the plant experiencing a union organizing drive.
We do not measure the separate impact that the union organizing drive
itself has on the plant. Therefore, a potential problem with our estimation
strategiesis that if plants in which the union lost its bid for certification
also responded to the threat of unionization by raising wages or cutting
employmentthis will tend to bias downwardour estimatedeffects. But,
as shown by Table 1, unions do not target their organizing campaigns
randomly among manufacturing plants. As a result, using plants that did
not experience a formal organizing drive as a “comparison” group in this
analysis, require us to model the union’s “selection” process and to define
a set of instruments that identify this equation. We believe these selection
issuesare less serious when we compare plants which unions targeted for
formal union organizing drives.

4.1. The Statistical Model

To makeour methodologymore concrete,we begin with the following
statisticalmodelof the plant’s employment,output,or costs in year :

where

if the union won a certification election during year
and otherwise.

According to (1a), the outcome variables depend on plant-specific permanent
andtime varying fixed effects, a vector of observed characteristics, which in
this studyarelimited to a quadraticfunction of the plant’s age and a dummy
variabledenoting its ownership, a vector of dummy variables indicating (for
years ) whether a union won a representation election in year, and
an error reflecting the contribution of other unobserved variables.

When we use the first sample of plants with 5 year panels, we estimate
this model by “differencing out” the fixed effect, , and comparing the
regression-adjusted change in our outcome variables between the second
year after and the secondyear beforethe year of the election:

In (2), the outcome variables’ changes depend on the firm-specific growth
rate, , the plant’s age and whether its ownership changed, the certification
election’s outcome, and (nonlinear) changes in unobserved variables.
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Because our panel is short, we used as proxies for plant-specific growth
rates the plant’s two digit SIC industry, its census region, whether it is
locatedin a Metropolitan Statistical Area (MSA) within those regions, the
year of the election, and its total employment during years 10.

When we use the sample of plants with at least 10 year of continuous
data, we estimate this model by using a standard fixed-effects estimator.
We estimatetwo versionsof the fixed effects model. The first model is
the “unrestricted” version of (1) in which we obtain separate estimates of
certification, , for each year from four years prior to the year of the
election, the election year, and nine yearsafter the year of the election.
Stricly speaking, this fixed effects estimator does entail two important
restrictions on (1): First, it restricts the time-varying effect,, to be zero;
second, it restricts the effect of certification to equal zero starting with the
fifth yearprior to the year of the election. This later restriction ensures that
our model is overidentified.

Our second estimator is based on a “restricted” version of (1) in which we
constrainthe separateunionizationeffects, , to follow a particular pattern
during the periods prior to and after the first year following the year of the
election. Insteadof usinga vectorof dummyvariables, , to capturethe
effects of certification in (1), we use the following five variables:

if and otherwise;

if and otherwise;

if and otherwise;

if and otherwise;

if and otherwise.

These variables restrict the effects of certification (i) to fall (or rise) along
a linear trend during the three years prior to the election year, (ii) to be
separate in the year of the election and in the year after the election, and
(iii) to havea constant effect beginning in the second year after the election
that subsequently rises (or falls) along a linear trend. Although, we present
the results based on both models below, those based on the “restricted” are
easierto interpretandmoreoverdo an adequatejob summarizing the data.
Therefore, we focus on these results in our discussion.

10. Our empirical resultswere not affected when we also included region-year interactions in
the model. These interactions control for the possibility that unions are more likely to win
elections within regions during bad times.
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4.2. Sources of Bias

Before estimating (1) using our two samples, we consider how two
potential sources of bias could affect our estimates. The first source of bias
is the familiar one in which the error is correlated the election’s outcome.
Sucha correlation is possible because by using our proxies for firm-specific
growth rates, we subsumed into the error information on whether prior to
the election our outcomevariablesare growing more or less slowly than
other plants in the same industry and region. As a result, if we were
to find that employmentgrew more slowly in plants in which a union
won, this finding might simply mean that within our industry and regional
classifications, unions were more likely to prevail in plants that would have
experiencedslower employment growth anyway. This possibility implies
that our estimates would overstate any adverse effect that the union’s
victory had on employment.

A second source of bias arises if plant’s managers anticipate being
successfullyorganizedandasa resultadjustemployment,output, and costs
even before the formal organizing drive begins11. Theseadjustmentscould
includediverting production toward plants less likely to unionize, postponing
capital investments,or raisingemployees’wagesin an effort to discourage
their support for the union. If we were to use thesevariablesafter this
adjustment,we would tend to understatethe impact of new unionization
on the affected plants. Indeed in separatestudies,ABOWD [1989b] and
BRONARS and DEERE [1993a] report that the likelihood of being organized
influencesfirms’ behavior.

Therefore, when we use the first sample of plants with 5 year panels
we comparepost-electionvaluesof employment,output and costs to their
valuestwo yearsratherthanoneyearprior theelectionin orderto reduce the
likelihood that thesepreelectionvariablesarecorrelatedwith the election’s
outcome.Likewise,whenwe usethesampleof plants with at least 10 years
of continuousdata,we explicitly allow for the possibility that the effects of
unionizationto manifestthemselvesprior to the selection.

4.3. Correlations Between Union Victory and Pre-
election Outcomes

The potential seriousness of these sources of bias suggests that we should
examine whether the election’s outcome could explain the level of and
changes in the plant’s employment, output, and costs prior to the election.
Sucha relationshipwould suggest that we have not adequately controlled
for plant-specific growth rates in our model, or that firms responded to

11. The law provides managers with an incentive to behave in this fashion, because one the union
has filed a petition with the NRLB, the employer may not unilaterally change any term or
condition of employment during the formal organizing drive. An exception to this occurs
when the employer can show that he or she had planned to make these changes prior to the
onset of the unions organizational efforts and they are not implementing these changes to affect
the election’s outcome.
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the possibility of a union victory well in advance of the formal organizing
campaign.

Our concern about the correlation between unobserved fixed character-
istics of the plant and the election outcome is underscored by our finding
that unions are more likely to succeed when organizing smaller plants. As
shown by column one of Table 2, among plants experiencing organizing
campaigns,which we can follow over a five year period, we find that
total employment is 15 percent lower among those in which a union won
the representationelection two yearslater. This result also holds for our
measures of production worker employment and production worker hours.
Because, we control for differences among plants two digit SIC codes, U.S.
Census region, and whether the plants are located in a metropollitan area
(MSA), these variables do not explain this finding12.

In addition, the point estimates in column one of Table 2 also suggest that
unionsare somewhat more successful organizing plants with higher labor
productivity. By contrast,we do not find any evidence that unions’ success
in their organizing campaigns depends on plant’s labor costs. Among plants
holding elections in production units, average wages for these workers
are only 2 percenthigher amongplants in which the union won, and this
estimatewas not statistically significant.

One concern about our finding showing that election outcomes are
related to plant size is that our framework may not control adequately
for someimportantunobserveddifferencesamongplants. To be sure, our
“differencing” and“fixed-effect” frameworksaccountsfor any “permenant”
differences among plants. But, they do not account for differences
among unobservedcharacteristicsthat change “within” industry and
region. However, as shown by Table 2, the regression-adjusted changes
in employment, output, and costs between the second and first year prior
to the year of the election are not significantly related to the election’s
outcome13.

To explore further whether previous changes in plant’s employment,
output, and costs were correlatedwith the election’s outcome, we also
analyzedthesechangesovera longerperiodtime by using the subsample of
plantswith at least 10 years of continuous data. As shown by the last four
columns of Table 2, the results from comparing changes in the outcome
variablesbetween(i) the fifth and second year prior to the selection, and
(ii) the seventh and second year prior to the election are inconclusive. One
reason for this ambiguity is that the sample sizes are smaller, especially
when we examine changes between the seventh and second year prior to
the election. Although, we find no statisticallysignificantrelation between
the election’s outcome and these changes, some of the point estimates

12. This result is consistent with the NLRB’s statistics showing that union win rates are inversely
related to the number of persons in the bargaining unit. See NLRB Annual Reports (1980-88),
Table 17.

13. As shown by column three of Table 2, this result held both with and without controls for total
employment in the plant two years prior to the year of the election.
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are large enough to suggest that our subsequent findings on the effects of
unionization may be too large14.

5 Empirical Findings

In this section, we document our empirical findings by first presentring
results based on (i) the sample of plants with 5 year panels; and then based
on (ii) the subsampleof these plants with at least 10 years of continuous
observations. Recall from our earlier discussion that this subsample is
approximatelyone-thirdsmallerthanthe first sampleandits composition is
skewed towards larger plants. In Table 3, we compare the estimated impacts
of union certification based on equation (2) on the output, employment and
cost variables during the second year after the election. The figures in the
table are estimates of in equation(1).

5.1. Employment and Output

As shown by the second column of the table, shipments and materials
costs decline by 14 and 12 percent,respecitvely,in plants in which the
union wins the election comparedto plants in which it is unsuccessful.
Thesedeclinesin outputandmaterialscostsarematchedby an 11 percent
decline in productionworker employmentand hours. In addition to this
substantial“scale” effect on the plant’s operations,successfulunionization
also is associatedwith a “substitution” effect as indicated by the smaller
relativedeclinein total employment,and the significantrise in the ratio of
nonproductionto productionworkers in the plant.

Much of the reduction in the plant’s scale occurs by the first year after
the yearof the election. As shownby the first column of the table, during
the first year shipments and materials costs have declined by 10 percent in
plants in which the union was victorious compared with plants in which
the union was defeated.The magnitude of these effects are approximately
one-thirdsmaller than during the second year after the year of the election.
These results suggest that the longer-term effects of certification might not
be much different than what we observe here.

We generate similar, although smaller, impacts of union certification on
employment and output during the second year when using our second
sample of plants with at least ten years of continuous data. As shown by the

14. One significantchangeduring the period between the seventh and second year prior to the
election is that supplemental labor costs fell in plants in which the union subsequently secured
certification relative to plants in which the union organizing drive was unsuccessful. This result
would suggest that our subsequent estimates of the effect of union certification on supplemental
labor costs might be too low.
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third and fourth columns of the table, the estimated impacts of the union’s
election victory on output, costs, and production worker employment are a
few percentagepoints smaller using this subsample of larger manufacturing
plants.

Because of the design of the ASM, small establishments can be in the
LRD only for five consecutive years. As a result, these plants are thrown
out of our subsample of plants with long panels. The difference in estimated
impactsyielded from the two samplessuggeststhat new unionization has
larger “scale” effects on smaller plants than on larger plants. One reason
for this result might be greater“substitution” effects in larger plants. This
result is suggested by the large impact of new unionization on the ratio of
nonproduction to production workers using our sample of plants with at least
ten years of continuous data. The point estimate suggests that following a
union’s certification the percentage of nonproduction workers rises by as
much as 18 percentage points from approximately 40 to 58 percent of the
plant’s work force.

To further test these hypotheses, we included in (1) the product of the
“win” dummy variable and the log of the size of the plant two years before
the election. The coefficient associated with this interaction term indicates
how the effects of unionizationrise or fall with plant size. At the same
time we also includedinteractionsbetweenthe “win” dummy variable and
whethertheplantwaspartof asingleor multi-unit companyand the share of
employeeseligible to vote in the election.Therefore,as shown by Table 4,
theresultingestimatedeffectof plantsizeon the impact of new unionization
doesnot resultfrom productionworker units constitutinga smallershareof
total employmentin large plantscomparedwith small plants.

As shown by column 3 of Table 4, the effect of certification on the
output, employment,and cost measuresdecline substantially with the size
of the plant. To interpret the magnitudeof these estimates, consider that
the differencebetweena plant with 175 employeesand a plant with the
sample mean number of employees(approximately450) is about 1 log
point. The estimateof .085 in the first row of column 3 indicates that such
an increase in plant size would be associated with an 8 percentage point
smaller effect of unionization on employment. One implication of this result
is that when we use the second sample to analyze the long-term effects of
union certification on output and employment, we probably understate the
impact of new unionization.

5.2. Wages and Labor Costs

Oneexplanationfor thesharpdeclinesin employmentandoutputin plants
in which unions win certification elections is that these unions successfully
negotiate collective bargaining agreements that raise plant’s labor costs.
However, as indicated by Table 3, in neither sample do we find evidence
that averagewagesare higher by the second year after of the election.
Average wages for all employees, and average annual and hourly wages
of production workers appear unaffected by unionization. Not only are the
estimated coefficient statistically insignificant, but the “point” estimates are
close to zero.
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TABLE 4

The Marginal Effects of Plant and Election Characteristics on Election
Outcomes in Production Units

Win Win Win Win
Dummy *Single *Size *Eligible

Employment in the plant –.547 .054 .081 –.043
(.181) (.085) (.033) (.027)

Productionworker employment –.525 .077 .072 –0.039
(.186) (.088) (.034) (.028)

Annual productionworker hours (000’s) –.694 .113 .097 –.053
(.197) (.093) (.036) (.030)

Averageannualhoursper worker –.161 .035 .025 –.013
(.063) (.030) (.011) (.009)

Total valueof shipments(000’s) –.951 .131 .145 –.043
(.218) (.103) (.040) (.033)

Costof materials(000’s) –.816 .084 .126 –.031
(.249) (.118) (.046) (.038)

Avarage wage and salarles –.158 .022 .03 –.004
(.075) (.036) (.014) (.011)

Productionworker annualwages –.132 .066 .019 –.019
(.094) (.044) (.017) (.014)

Productionworker hourly wages –.028 .031 –.023 –.005
(.093) (.044) (.029) (.014)

Nonwagelabor costsper employee –.128 –.04 .023 –.09
(.183) (.085) (.033) (.027)

Nonwagevoluntarycosts/employee –.195 –.071 .039 –.098
(.256) (.118) (.046) (.038)

Note:SeeTable2. Regressionsalso includecontrolsfor log of the number of employees two years
beforethe electionyear. Win *Single denotesthe interaction between the election’s outcome and
whetherthe plant is a single-plant firm. Win *Size denotes the interaction between the election’s
outcomeand the log of the number of the plant’s employees two years before the election year.
Win *Size denotesthe interaction betweenthe election’s outcome and the log of the fraction of
employeeseligible to vote in the election.

The finding of no wage effects is puzzling considering the literature
on U.S. union premiums and the evidence of substantial employment and
output effects in this paper and elsewhere. However, this finding may not
be surprinsing if the objectives of newly certified unions are first to secure
improved fringe benefits and alternative industrial relations practices and
later to turn their attention to raising wages. This scenario suggests that it
may take severalyearsbefore we would observesignificant wage effects
from unionization and underscores the importance of using our second
sampleto examinethe long-runeffectsof certificationon labor costs.

The estimated effects of unionization on nonwage labor costs offers some
weak evidence supporting the view that initially new unions seek to increase
benefitsinsteadof wages.As shownby the next to last row of the Table 3,
nonwage labor costs rise by approximately 4 percent in plants in which
the union was certified. In the subsample with long panels the estimated
impact is 8 percent. Because, wages do not appear to be increasing, this
increase does not result from an increase in benefits that are tied by law to
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employee earnings. Instead, this rise results from an increased expenditures
on voluntary nonwage benefits.

Even if nonwage labor costs rose by as much as five percent, this rise
appears too small to explain the substantial employment and output declines
observedearlier. In our data, nonwage labor costs (for all employees)
representapproximately 20 percent of total labor costs. Therefore, a five
percentrise in benefitscosts implies that total labor costs and rising by
perhaps 1 percent as a result of the certification. However, total employment
falls by four to eight percent. Sucha decline suggests that labor demand
cubesin manufacturing plants are much more elastic than has been found
in other studies.

Another explanation for the substantial declines in employment and output
is that new unions strive to securemore favorable industrial relations
practices. They negotiate collective bargaining agreements that include
seniority provisions affecting management’s right to layoff or promote
employees,restrictive work rules, grievance procedures, and third party
resolution of disputes. In addition, employees who are union officials
usually are allowed to carry out union business on company time and the
law grantsemployeestheright to havea union official present when they are
disciplinedby their supervisors.This systemof industrial relations may be
costly to thefirm andexplainpartof thedeclinein outputand employment.

Unfortunately, the LRD does not include information on industrial
relations practices. As a result, we can not investigate this issue much
further. However, one piece of evidence consistent with this explanation
is that labor productivity defined as shipmentsdivided by employment
declinesby approximately6 percentin plantsthataresuccessfullyorganized
by unions. Alternatively, labor productivity definedas valued added per
employeefalls by 10 percentby thesecondyear after the election year, and
by an even larger amountin our sampleof plantswith at least ten years
of continuousdata15. This decline in labor productivity also is indicated
by largerdeclinesin the plant’s outputandmaterialscosts,thanin its total
employment.

5.3. Shifting Resources Within the Firm

The substantial declines in employment and output also are troubling
because they suggest that there are substantial “efficency” costs associated
with unionization. However, we may be substantially overstating these
effects because we observe these changes only in the plant and not for the
entire firm. If firms can respond to the unionization of one plant by switching
production to other plants, then the costs of unionization to the firm may
be small. Table4 presentssomeweakevidencesupporting this contention.
As shown by column two, a positive coefficient for the interaction between
the “win” dummy variable and whether the plant is a single-unit company

15. Value added per employee is defined as shipments minus materials costs divided by total
employment.
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indicates that union certification in such establishments has a less adverse
effect on employment and output. This result suggests that plants that are
part of multi-unit companies can divert production elsewhere.

TheLRD providesuswith an opportunity to pursue this question, because
we can identify other plants that belong to the same company. For each
plant in our sample,we identifiedall other plants within the same company
that (i) we found records for in the LRD and (ii) had observations two
yearsbefore and after the NLRB representationelection. Becauseof the
sampling scheme use in the ASM, our selection criteria usually meant
that the resulting sampleof “other” plants included the company’s larger
(manufacturing) estalishments, but not its smaller ones. We then aggregated
these “other” plants into one observationfor each company. We used
equation (2) to examine whether a union’s certification in one plant of a
company affected employment, output, and costs in the rest of the company.

As shown by Table 5, there is no evidence that employment and output
are rising in “other” establishmentsof companiesin which a union won
a certification election in one of its plants. In both the first and second
year after the year of the election, employment and output appear to have
fallen modestly in these“other” establishmentscomparedto the “other”
establishmentsof companies in which the union lost its bid for certification
in one of its plants.

Thepre-electiondeclinesin employmentandoutputshownin column one
of the tablesuggestthat the estimatedpost-electiondeclines these variables
is ovestatedto somedegree.Employmentandoutputin these“other” plants
declinedbetweenthe secondandfirst yearprior to the election suggesting
thattheywouldhavedeclinedby thesecond year after the election regardless
of the election’s outcome. Nevertheless,if certification causedmodest
employmentandoutputdeclinesin these“other” plants,it wouldsuggestthat
these“other” plantsare complementsinsteadof substitutesin production.
Sucha result would imply that limiting the analysis of the effects of new
unionizationto plantsthat experienceorganizationdriveslikely understates
the impact of unions on “efficiency”.

5.4. The Long-T erm Effects of Certification

Having documented the short-run effects of new unionization, we now
turn to examine its long-term effects based on the second sample of plants
with 10 years of continuous data. When we outlined our statistical model
above, we described an unrestricted and a restricted model for estimating
the long termeffectsof unionizationon output,employment,andcosts.The
unrestricted model allowed for separate effects of certification during each of
the four years prior to the election year, the election year, and each year after
the election. The restricted model required that the effects of certification (i)
fall (or rise) alonga linear trend during the three years prior to the election
year, (ii) to be separate in the year of the election and in the year after the
election, and (iii) to have a constant effect beginning in the second year
after the election that subsequently rises (or falls) along a linear trend.

We present in Table 6 the estimated coefficients from the restricted model.
We present our estimated based on the unrestricted model in Table C in the
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TABLE 5

Impact of Union Certification on Other Plants in the Same Firm

Notes: Other plants in the same company refer to all plants in the same company in which a
certificationelectionis held in oneof its plants and that appear in the LRD for two years after and
two yearsprior to the election year. If a company has more than one of those other plants their
recordswereaggregatedinto one record. Estimates are based on equation (2) in text and include
controls for time, industry, region, and SMSA effects.

Appendix. The F-statistics that test the restrictions in the restricted model for
each outcome variable are given in the last row of Table 6. Only when we
estimated the effects of certification on nonwage labor costs per employee
did we reject theserestrictionsat the .05 significancelevel. Becausethe
restrictedmodel appearsto provide an adequatesummaryof the data,we
useit to examinethe long-term impacts of new unionization.

The results indicate that the long-term effects of certification are
substantial and similar to the short-term effects presented above. As shown
by the rows labeled“Post Election Level” and “Post Election Trend”, the
employment and output impacts persist for at least nine years after the year
of the election. As shown by column 1 of the table, by the second year
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after the election output has fallen by 8.9 percent in plants in which the
union secured certification. Further, there was no tendency for that effect
to riseor fall in subsequent years. The estimated pattern for materials costs
and production worker employment and hours is similar. Finally, we also
find that new unionizationis associatedwith a long-term decline in relative
labor productivity as measured by shipments divided by total employment.
The decline in productivity as measuredby value addedper employee is
even more dramatic during the years following the election, but as indicated
by the “Post ElectionTrend” variable,this impactdissipates with time after
the election year.

Could thesefindings result from preelection trends in these variables?
The results in the row labeled “Prior Trend” indicate that this is possible.
For example, the –0.009 figure associated with the “Shipments” column
in row one of the table indicates that during the three years prior to the
election, the value of shipments in plants in which the union eventually
won fell by about one percent per year relative to plants in which the
union subsequentlylost the representation election. If this trend were to
continue, then by the second year after of the election, shipments in plants in
which the union won should have declined by approximately 6 percentage
points relative to their counterpartsin which the union lost. This decline
would not havemuch to do with the outcomeof the certification election,
becausethe patternwas alreadypresentbeforethe election. However, we
shouldnot maketoo muchof this point, because(i) the preelectiontrend is
impreciselyestimated,and (ii) this trend is not reflected in the estimate of
the postelectiontrend in row five of the table.

In part 5.2 of this section, we observed that there was no evidence of a
short-termeffect of union certificationon wages. This result continuesto
hold in the long-term.As indicatedby the columnslabeled “average wages
and salaries”, “averageproduction worker annual wages”, and “average
productionwokerhourly wages”theeffectsof unioncertificationon average
wagesare essentiallyzero with no evidencethat they rise in subsequent
years. In addition,nonwagelabor costsare no longer increasing when we
usethe sample of plants with at least 10 years of continuous earnings data.
These results reinforce the puzzle of why the employment and output effects
associatedwith new unionizationare so large when at the same time there
appearsto be no impact of new unionization on wages.

6 Conclusion

This study has examined the impact of a union’s certification on the
employment, output and costs of U.S. manufacturing establishments. During
the two years following a union’s certification in a production unit, we
observed substantial declines in production worker employment and hours,
shipments, and materials costs. These changes persist for at least nine years
following the year of the election and appear to affect the company not
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just the plant. At the same time, nonwage labor costs rose somewhat, but
these increases were not statistically significant, did not persist in the long-
term, and were too small to explain the employment and output declines.
More importantly, we find no evidence that a union’s certification affects
employees’annualor hourly wageseither in the short–or the long-term.
This result holds for both small and large manufacturing plants.

We emphasize that these findings do not represent the total impact of
union organizingdrives or manufacturingestablishments.Becauseplants
may respond even to the threat of a successful organizing drive, our study
measures only the impacts of a union’s certification conditional on the plant
being subjectto a formal union organizing campaign. Indeed the lack of
a wage effect in our data may result from plant managers who succeed in
fending off a union organizingdrive paying their employees the same as
workers in plants in which the union’s organizing efforts were successful.

Nonetheless, our results on employment and output suggest that union-
ization imposes substantial nonpecuniary costs on the plant. We can not
identify thesenonpecuniarycosts with our data. However, our findings are
consistent with those reported by Freeman and Kleiner [1990] in their study
of 182 electionsheld in establishmentslocatedin areas covered by NLRB’s
BostonandKansasCity regionaloffices. We reanalyzed their data, so that
we couldcomparetheresultsfor electionsheldin production units to results
from our study. Their dataincidatesthat, in theshort-term,employmentfell
by 18 percentagepoints in firms in which the union won the certification
electioncomparedto firms in which the union lost. (See the first column of
Appendix TableB.) They also found that a union victory hadno effect on
wagesand benefits. Instead,their datashowedthat new unionization lead
to substantialchangesin the establishment’sindustrial relations practices.

Anotherpotentially interesting result from Freeman’s and Kleiner’s study,
that we could not examinewith our data, is that the adverse effects of a
union’scertificationmaybe largerwhenthesuccessfulunion fails to secure
a first contract.Althoughasshownby columnthree of Table B, the standard
errorsassociatedwith this finding are larger than the point estimate, it is
worth noting that they are plausible and may imply that the longer term
effects of unionization are smaller than indicated by the results in our
study. Successfulunionsthat are able to secure first contracts may be able
to negotiate higher employment levels, as a result of newly implemented
work rule provisions, than their successful counterparts who are unable to
negotiatea collectivebargaining agreement with their employer.
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APPENDIX

THE DATA

TheU.S. Census Bureau’s Longitudinal Research Datafile (LRD) consists
of all establishment-level records from every Census of Manufacturers (CM)
since1963 (1963,1967,1972,1977,1982,1987,1992)and every Annual
Survey of Manufacturers (ASM) since 1971 (1971-1991). According to
the CensusBureau’s definition an establishmentis a “single plant or
factory in which manufacturing operations are performed (U.S. Census,
1992,p. 27)”. A companyor enterprisemay be comprised of one or more
establishments. The U.S. Census links establishment records over time
throughthe permenant plant number (PPN) which, as the name suggests, is a
permenant, unique, identifier assigned to each establishment. Establishments
that are part of the same firm are linked through the Census File Number
(CFN), a ten-digit number of which the first six digits are identical for all
establishments that are part of the same company or enterprise.

The CM collects information every five years from all manufacturing
establishmentsoperatingin theUnitedStates.TheASM collectsinformation
in intercensusyearsfrom a sampleof manufacturingestablishments.A new

TABLE A

Number of manufacturing establishments in the longitudinal research
datafile (LRD)

Year Sampleyear Number of establishments Total employment
for the ASM

Total +250ees All plants Plants250+

1963 305,747 11,462 16,181 9,230
1967 305,611 13,520 18,504 11,116
1972 32,398 13,590 18,001 10,313
1973 1969 73,460 14,218 14,883 10,994
1974 1974 68,262 14,241 14,730 10,956
1975 1974 71,145 12,681 13,404 9,609
1976 1974 70,346 13,211 13,757 9,970
1977 350,648 14,092 18,509 10,481
1978 1974 73,853 14,051 14,640 10,736
1979 1979 57,559 14,384 14,141 11,074
1980 1979 55,953 13,766 13,599 10,536
1981 1979 55,045 13,311 13,312 10,252
1982 348,384 13,067 17,818 9,463
1983 1979 51,619 12,098 11,880 8,943
1984 1984 56,551 12,778 12,890 9,457
1985 1984 55,128 12,404 12,636 9,227
1986 1984 59,747 11,981 12,280 8,892
1987 368,895 13,831 18,950 9,961
1988 1984 53,106 12,595 12,390 9,068
1989 1989 57276 12,597 12,406 9,048

Source: U.S. Census, 1992, Table 2, p. 11, and calculations by the authors.
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TABLE B

Reanalysis of Freeman-Kleiner sample of elections

Production units Nonproduction units

Coefficient estimates of: Coefficient estimates of:

N Win only Win Contract N Win only Win Contract

Diff log no.
employees 91 –.176 –.257 .125 94 –.092 –.235 .213

(.097) (.138) (.148) (.063) (0.93) (.103)
Diff log sales 57 –.069 –.062 –.013 58 –.140 –.452 .546

(.166) (.219) (.239) (.123) (.156) (.184)
Diff log wages 76 –.017 –.016 –.002 71 –.025 –.048* .035*

(.016) (.023) (.025) (.021) (.031) (.035)
Diff log fringes 69 –.044 –.040 –.006 64 –.003 –.062 .093

(.024) (.034) (.038) (.033) (.046) (.053)

Notes: Difference in variable’s log difference between post- and pre-election years. Controls for
Boston NLRB region and year of election included. The employment and sales measures compare
theyearafter the election to those at the election; the wage and fringe measures compare the year
after the electionto the year beforethe election. Results denoted with an asterisk are sensitive to
the wagemeasure used in the analysis.

ASM sample is drawn two years after a CM (for example, a new ASM
samplewas drawn in 1974). The probability that a plant is included in an
ASM is inverselyproportionalto its total employmentin the most recent
CM, with plantswith 250 or more employees included in the ASM with
certainty. Plantsin an ASM are thensurveyedeveryyear for the next five
years,at which time a new ASM panel is drawn. “Noncertainty” cases
(plants with fewer than 250 employees)in the previous ASM panel are
ineligible for the next ASM panel. This samplingscheme means that long
panels can only be constructed large plants. Data for smaller plants will only
be available in Census year and when a plant is included in an ASM panel.

TableA presentsthe number of plants available in the LRD for each
year. Note that the vast majority of plants in the LRD have fewer than
250 employees. Yet as the last two columns of the table indicate, these large
plants employ approximately one-half or more of all manufacturing workers.
In additionto the differences between the number of observations available
in the Census as opposed to the ASM years, there also is a sharp difference
between the number of observations available in the 1970s as opposed to
the 1980s from the ASM years. The reason for this difference is that prior
to 1979, the CensusBureauincluded in the ASM any establishmentthat
waspart of a company containing at least one establishment selected for the
sample. By dropping this requirement starting in 1979 the representation of
small establishmentsin the LRD declined.

To create our matched sample, we began with the NLRB’s Representation
Election Database (compiled by the NLRB Management and Information
Systems Branch). This file contains records for 67,282 representation
elections held between July 1977 and March 1989. Of these elections,
27,056 were held in manufacturing plants. We first created a list of
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TABLE C

Impact of a successful union organizing campaign on output, employment,
and costs.

Year Shipments Materials Employment Production
Costs Workers

Election Year – 4 –0.015 0.006 –0.002 0.007
(0.031) (0.036) (0.024) (0.027)

ElectionYear – 3 –0.036 –0.017 –0.018 –0.014
(0.031) (0.036) (0.024) (0.027)

ElectionYear – 2 –0.038 –0.026 –0.027 –0.019
(0.031) (0.036) (0.024) (0.027)

ElectionYear–1 –0.018 –0.011 –0.015 –0.016
(0.031) (0.036) (0.024) (0.026)

ElectionYear –0.048 –0.023 –0.020 –0.023
(0.031) (0.036) (0.024) (0.026)

ElectionYear+ 1 –0.071 –0.039 –0.021 –0.038
(0.032) (0.037) (0.024) (0.027)

Election Year + 2 –0.097 –0.078 –0.022 –0.059
(0.033) (0.038) (0.026) (0.029)

ElectionYear+ 3 –0.094 –0.094 –0.045 –0.081
(0.035) (0.040) (0.027) (0.030)

ElectionYear+ 4 –0.099 –0.128 –0.028 –0.063
(0.036) (0.042) (0.028) (0.031)

ElectionYear+ 5 –0.101 –0.085 –0.013 –0.055
(0.038) (0.044) (0.029) (0.033)

ElectionYear+ 6 –0.096 –0.058 –0.021 –0.070
(0.039) (0.045) (0.030) (0.034)

ElectionYear+ 7 –0.111 –0.087 –0.032 –0.086
(0.041) (0.047) (0.031) (0.035)

ElectionYear+ 8 –0.098 –0.114 0.015 –0.060
(0.043) (0.049) (0.033) (0.037)

ElectionYear+ 9 –0.114 –0.149 –0.035 –0.060
(0.048) (0.055) (0.037) (0.041)

potential matches with the LRD based on the first five consonants in the
establishment’s business name, its 2 digit industry, and its state and county
codes. Establishments without five consonants in their names were retained
aslongastherecords in the two data sets matched on the consonants they had
andon the industry and location variables. We, then confirmed the resulting
matches by inspection. We were left with a sample of 8,640 matches, in
7,845 different establishments. Because of the LRD’s sampling scheme,
we had panel data extending2 years prior to and after the year of the
election for only 2,038 of the establishments: 1,717 of these observations
werecertificationelectionsandthe other321 weredecertificationelections.

In this study, we examine the effects of certification in plants in which
the union attemptedto organizea production unit. Elections held in these
units differ from those held in nonproduction units because elections held
in production units involve a substantially larger fraction of the work
force. The nonproduction worker units usually are comprised of office
and clerical workers, professional and technical workers, truck drivers, and
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TABLE C continued:

Year Production Ratio Productivitity-1 Productivity-2
Hours NPW/PW

Election Year – 4 –0.001 –0.107 –0.012 –0.257
(0.028) (0.127) (0.022) (0.151)

ElectionYear – 3 –0.019 –0.248 –0.018 –0.228
(0.028) (0.127) (0.022) (0.151)

Election Year – 2 –0.015 –0.128 –0.010 –0.137
(0.028) (0.126) (0.022) (0.150)

Election Year – 1 –0.008 –0.105 –0.004 –0.154
(0.027) (0.125) (0.022) (0.149)

Election Year –0.023 0.149 –0.027 –0.347
(0.028) (0.125) (0.022) (0.149)

Election Year + 1 –0.041 0.231 –0.050 –0.611
(0.028) (0.129) (0.023) (0.154)

Election Year + 2 –0.065 0.283 –0.074 –0.482
(0.030) (0.135) (0.024) (0.150)

Election Year + 3 –0.088 0.283 –0.048 –0.168
(0.031) (0.141) (0.025) (0.167)

ElectionYear + 4 –0.061 0.151 –0.071 –0.015
(0.033) (0.148) (0.026) (0.176)

ElectionYear+ 5 –0.068 0.118 –0.088 –0.035
(0.034) (0.155) (0.027) (0.184)

ElectionYear+ 6 –0.069 0.250 –0.075 –0.444
(0.035) (0.159) (0.028) (0.189)

ElectionYear+ 7 –0.077 0.223 –0.079 –0.345
(0.036) (0.165) (0.029) (0.196)

ElectionYear+ 8 –0.062 0.055 –0.113 –0.131
(0.038) (0.174) (0.031) (0.207)

ElectionYear+ 9 –0.076 –0.097 –0.079 0.160
(0.043) (0.195) (0.031) (0.232)

security guards. We analyzed the impact of certification on 11 measures of
employment,output,andcosts.The variables are defined as follows:

Total Employment. Measured as the total production workers plus the
number of nonproduction workers in the plant on March 12th.

Total Production Workers. The total number of production workers in
the plant is measured as the average number of the number of production
workers in the plants on the 12th of March, May, August, and November.

Total Production Worker Hours. It is measured as the sum of the total
production worker man hours worked in the four quarters of the year.

Average Salary and Wages. Measured as the total salary and wages paid
by the plant in a year divided by total employment in the plant. Total Salary
and Wagesare in thousandsof 1972 dollars.

Average Worker Wages. Measured as total salary and wages paid to
production workers over the year divided by the total number of production
workers in the plant. Total production worker’s salary and wages are in
thousands of 1972 dollars.

Average Production Worker Hourly Wage. It is measured as the total
salary and wages paid to production workers over the year, divided by the
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TABLE C continued:

Year Wages& Production Production Supplemental
Salaries Earnings Wages Labor Costs

Election Year – 4 –0.010 –0.017 –0.010 –0.013
(0.010) (0.013) (0.012) (0.027)

ElectionYear – 3 0.005 –0.011 –0.006 –0.080
(0.010) (0.013) (0.012) (0.027)

Election Year – 2 0.007 –0.004 –0.007 –0.071
(0.010) (0.013) (0.012) (0.027)

Election Year – 1 –0.005 –0.018 –0.025 –0.038
(0.010) (0.013) (0.012) (0.026)

Election Year –0.019 –0.038 –0.038 –0.044
(0.010) (0.013) (0.012) (0.026)

Election Year + 1 –0.018 –0.034 –0.031 –0.047
(0.010) (0.013) (0.012) (0.027)

Election Year + 2 –0.006 –0.024 –0.018 –0.017
(0.011) (0.014) (0.013) (0.029)

Election Year + 3 –0.009 –0.025 –0.017 –0.089
(0.011) (0.014) (0.013) (0.030)

ElectionYear + 4 –0.000 –0.021 –0.022 –0.031
(0.012) (0.015) (0.014) (0.031)

ElectionYear+ 5 –0.014 –0.041 –0.028 –0.020
(0.013) (0.015) (0.015) (0.033)

ElectionYear+ 6 0.004 –0.008 –0.009 –0.022
(0.013) (0.016) (0.015) (0.034)

ElectionYear+ 7 –0.006 –0.024 –0.033 –0.025
(0.013) (0.016) (0.015) (0.035)

ElectionYear+ 8 –0.024 –0.028 –0.025 –0.101
(0.014) (0.017) (0.016) (0.037)

ElectionYear+ 9 –0.033 –0.041 –0.025 –0.026
(0.016) (0.019) (0.018) (0.041)

Notes:Theoutcome variables are defined in the text of the Appendix.

total number of production worker man-hours worked in the plant over the
year. Productionworker meanhours are measuredin thousands of hours
and total productionworker salary and wagesare measured in thousands
of 1972 dollars.

Average Total Supplemental Labor Costs. Measured as total supplemental
labor costs in the plant, divided by total employment in the plant.
Supplementallabor costs are the total costs paid over the year and are
measuredin thousandsof 1972 dollars.

AverageVoluntaryLaborCosts.Measuredastotal voluntarysupplemental
labor costsin the plant divided by total employment in the plant. Voluntary
supplemental labor costs are defined as total labor costs not specifically
requiredby Federalor Statelegislation. The figures represent total costs
paid over the year and are measured in thousands of dollars.

Total Value of Shipments. It is measured as the sum of: (1) the total
value of products shipped for sale or transferred to other plants in the same
company which were manufactured, fabricated, processed or assembled in
the plant; (2) receipts from contract work performed for others; (3) sales of
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products bought and resold without further processing; and (4) miscellaneous
receipts. It is measured in thousands of 1972 dollars.

Costs of Materials. It is measured as the total costs of purchased materials
andparts,thecost of resales, the cost of fuels, the cost of contract work, and
the cost of purchased services. It is measured in thousands of 1972 dollars.

Productivity 1. Shipments divided by total employment.
Productivity 2. Value added divided by total employment, where we

definevalue addedas shipmentsminus materialscosts.
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