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Abstract

Using Canadian data on large, private-sector contract negotiations from January 1967 to March
1993, we find that strikes and wages are substantially influenced by labor policy. The data indicate that
conciliation policies have largely been ineffective in reducing strike costs. In contrast, genera contract
reopener provisions appear to make both unions and employers better off by reducing negotiation costs
without systematically affecting wage settlements. Legislation banning the use of replacement workers
appears to lead to significantly higher negotiation costs and redistribution of quasi-rents from employers to
unions.
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Introduction

In this paper, we investigate the effect that collective bargaining legislation has on strike incidence,
strike duration, and wage outcomes. From a policy perspective, it is important to assess whether |abor
legidation has its intended effects on bargaining outcomes. Often, collective bargaining legidation is
enacted to improve the efficiency of negotiations, for example by reducing the incidence and duration of
strikes. We evaduate the extent to which these policies are effective at reducing strike activity. Variationsin
the bargaining rules as determined by labor legidation are aso likely to influence the balance of power
between the union and the firm, and hence affect wage settlements. Indeed, the primary motivation of
advocates of a particular legidative initiative may be distributional, even when their stated intentions are to
improve efficiency. For this reason, we analyze the wage effects and potential welfare consequences of the
various labor policies.

We utilize a data set that includes al private-sector contract negotiations in Canada involving 500
or more workers from January 1967 to March 1993. Canada is a good setting to carry out this type of
study. Firdt, its labor law is determined mainly at the provincia leve, rather than the national level. Hence,
there is variation in labor policy both among the provinces at a point in time and within provinces over
time. Second, Canadian data are systematically collected through mandatory reporting requirements which
should increase data reiability.

We find that conciliation policies have been largely ineffective in reducing strike costs. In contrast,
genera contract reopener provisions appear to make both unions and employers better off by reducing
negotiation costs without systematically affecting wage settlements. Legidation banning the use of
replacement workers leads to higher negotiation costs both by increasing the frequency and duration of
strikes. In addition, replacement bans aso result in significantly higher real wage settlements. The
estimated average cost to employers from a replacement ban is around $4.75 million (1993 Canadian)
dollars per contract.

We present our theoretical perspective and a description of the key Canadian collective bargaining
legidation in the next section. In section 3 we describe our data more fully. Section 4 discusses the effects
of labor policy on strike incidence, strike duration, and wages. Section 5 compares our results to the earlier
literature. In section 6, we calculate the welfare implications of bargaining legislation for unions and

employers.

2 Canadian Labor Legislation — A Theor etical Per spective



In this section, we briefly outline the structure of a bargaining model of labor negotiations. We use
this model to help frame predictions for various Canadian collective bargaining legidation. For each type of

legislation, we describe the nature, intent, and likely effect on strike activity and wage settlements.

2.1 A Precison Strategic Bargaining M odels

A detailed exposition of our theoretical wage bargaining model appears in Cramton and Tracy
(1992, 19944).* The union and firm are negotiating the wage to be pad over the life of the contract. The
firm has private information about its willingness to pay. Offers are exchanged until a settlement is
reached. Prior to settlement, the parties receive their threat payoffs. In the smplest moddl, the union decides
between two possible threats — the union can strike or it can gpply pressure on the firm while continuing
to work under the expired contract, which we cdl holdout. The threat payoff to the union under a holdout is

the wage from the expired contract.

The settlement wage consists of the union’ sthreat payoff plus a share of the inefficiencies induced
by the threat (the “ pie” ). The union strikes if the higher bargaining costs associated with a strike are more
than made up for by a higher expected settlement wage. If the wage under the expired contract is
sufficiently high, this is not the case and the union prefers the holdout threat. Policies that reduce the size of
the pie should reduce settlement wages, while policies that increase the attractiveness of the strike threat to

the union should increase settlement wages.

Dispute activity (strikes and holdouts) occurs because of the union's uncertainty about the firm’' s
willingness to pay. The firm has an incentive to fasely claim that times are tough and therefore alow
settlement wage is appropriate. The firm’ swillingness to endure a costly strike or holdout is one means of
convincing the union to accept alower wage. Testing this prediction is difficult sincewe do not observe the

parties private information.

Some of the predictions change when the model is extended to adlow for time-varying threat
payoffs (Cramton and Tracy 1994b). Threat payoffs change over time as replacement workers are hired
and trained, as strikers find temporary jobs, as inventories or strike funds run out, or as public assistance to

strikers varies based on the length of the strike. A basic finding is that if dispute costs increasein the long

See Kennan and Wilson (1989, 1993) for surveys of bargaining theory and its relation to strike
data



run, then dispute durations are longer and wages decline more dowly during the short run (and may even
increase).?

The theory provides structure for empirical modes of strike activity and wage settlements.
Measures of strike activity should depend on the union’ suncertainty regarding the firm' swillingness to pay
and variables reflecting the relative attractiveness of the strike and the holdout threats. Wage settlements
should depend on the wage under the expired contract (since that is the union’ sthreat vaue under a
holdout), determinants of the union’ sthreat vaue during a strike, and factors that affect the inefficiencies

resulting from the labor dispute.

2.2 Canadian Labor Legislation

Since the legidated policy variables are the focus of the anadysis they merit extended discussion.
Compulsory conciliation is aform of third-party intervention by a government appointed official that is
required after the contract has expired and before a strike can occur. The am is to improve the efficiency of
bargaining by reducing strike activity. Conciliation can be a one-step procedure involving a conciliation
officer who acts as a catalyst to try to hdp the parties resolve the dispute. If a settlement does not occur,
the officer reports to the Minister of Labour indicating the items that have been agreed upon, and those
which are dill in dispute. In some jurisdictions atwo-step procedure involving both a conciliation officer
and a board is required. The board is tripartite with a neutral chair and a representative of labor and of
management. The board has a more normative role, sinceits recommendations are made public, with the

intent of putting added pressure on the parties to settle.

While the conciliation process is intended to facilitate bargaining and to “ cool-down” the
negotiations, it has often been characterized as an impediment to direct serious bargaining which creates
delays that “ heat up” the negotiations and dlow the parties to prepare for an eventua strike [Craig, 1983 p.

189]. Bargaining models would predict a reduction in strike activity if on balance conciliation improves the

“Dispute duration is determined by the firm equating the marginal benefit of waiting (a lower wage)
with the marginal cost of waiting (additional dispute costs). An increase in long run dispute costs magnifies
the dispersion of wage settlements between the high value employers (who settle early) and the low value
employers (who settle late). Hence, the overall incentive for signaling alow value increases with the long
run dispute cost, but the dispute cost in the short run is constant, so the dispute duration must increase to
balance the costs and benefits of waiting to signal a low vaue.
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information flow between the union and the firm. Conciliation is intended to be neutral with respect to wage

settlements.

Many jurisdictions require a cooling-off period after conciliation (if required) has concluded, and
before a strike can begin. The intent is to give the parties one last chance to reconcile their differences
before bargaining costs begin to escalate. Cooling-off periods can be viewed as a period of dispute where
the union can exercise only the holdout threat. As such, cooling-off periods would be expected to dightly
reduce strike incidence since some potential strikes will settle during the cooling-off period. For disputes
that extend beyond the cooling-off period and involve a strike, the duration of the strike should be shorter.
However, theory suggests that a day of holdout is equivaent to less than aday of strike. Thus, aten day
cooling-off period would be expected to reduce strike durations by less than ten days. Since the expected
wage increase under the holdout threat is less than the expected wage increase under the strike threat,

cooling-off periods may dightly reduce wage settlements to the extent that some strikes are prevented.

Mandatory strike votes require, whether or not the parties request it, that a mgjority of the union
members vote in favor of initiating a strike. ® The intent is to prevent the union leadership or a militant
minority of members from forcing a strike on the majority. The effect of this policy on strike activity may
be minima, however, since many union constitutions require a strike vote (England 1983, p.254).
Furthermore, unions are unlikdly to initiate a strike without substantial support from the rank-and-file;
therefore, the vote may smply impose additional delay and polarize the parties. Mandatory strike votes

should have alimited effect on wage settlements.

An employer initiated vote option enables employers to request a strike vote on their last offer
once during the negotiations. The intent is to give the employer the option to appeal directly to the rank-
and-file. The optional feature of the vote, however, may give the union leadership an incentive to incite the-
rank and-file in order to reduce the likelihood of losing avote, and to refuse to concede during bargaining
least it give the appearance that the parties are sufficiently close that a vote could end the strike.
Formalizing this prediction into the basic strategic bargaining model would require modeling the agency

problem between the union membership and the union leadership.*

®In amost al jurisdictions the requirement is for a simple majority of those who vote.
*For a discussion of this agency problem see Ashenfelter and Johnson (1969).
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A compulsory dues checkoff provision requires dl employees in the bargaining unit to pay union
dues whether or not they are members of the union. The intent is to eiminate strikes over negotiated
checkoff provisions. At the same time, checkoff provisions enhance the financial security and hence the

bargaining power of the union which should lead to more strike activity and higher wage settlements.

Legidation that prohibits replacement workers (often termed “ anti-scab” legidation) has the
ostensible purpose of reducing the picket line violence and the polarizing of positions that occurs when
replacements are used. By enhancing the union’ sstrike threat, replacement bans should encourage greater
use of the strike threat and consequently higher wage settlements. Furthermore, a replacement ban prevents
the firm from reducing its long run strike costs through hiring replacements. By keeping the firm’ slong-run

strike costs high replacement bans should lead to longer strike durations.

Collective agreements generdly prohibit strikes during the life of the agreement, and require
grievance arbitration to settle disputes involving the interpretation of the existing agreement. Some
jurisdictions, however, dlow the parties to negotiate the right to reopen the contract, often restricting the
negotiations to certain designated items and permitting a strike during the reopening. The rationde is to
provide the parties with an opportunity to negotiate over important issues that may arise over the life of the
agreement and which could not reasonably have been anticipated at the time of the contract renewal. This
added contract flexibility should reduce strike activity. The theory does not suggest any particular effect on

wage settlements.

Some jurisdictions require that at the union’ srequest the contract be reopened in the event of
technological change. The rationde is that technological change often cannot be anticipated at the time of
the contract renewal, so it is difficult for the union to bargain over its expected effect at that time.
Furthermore, if a union were forced to wait until the next round of bargaining to respond, the consegquences
of the technological change could have jeopardized the union’ shargaining power. A technological change
reopening provision should reduce strikes resulting from negotiations over job security language in the
contract. If in the absence of technological change reopeners, unions give up some on wages in return for
increased job security language in the contract, then this type of legidation might be expected to lead to
higher observed wage settlements.

Table 1 summarizes the bargaining model’ spredictions on strike activity and wages for each type
of legidation.



3 The Data

Our Canadian data comes from two main databases, both made available from Labor Canada. The
Major Wage Settlements database includes wage and other information for al settlements with at least 500
workers. We selected dl private sector contracts settled between January 1967 and March 1993. We
merged strike duration and other dispute information from the Work Stoppage database. A detailed

description of the data and our variable definitions is provided in the appendix.

Table 2 presents summary statistics about contracts, disputes, and wages for the combined data
sets for both the public and private sectors. Private-sector strikes are both more frequent and longer in
Canadathan in the U.S. over the same period. (U.S. strike incidence was 10% with a mean duration of 45
days from 1970 to 1989, compared with the Canadian strike incidence of 16% and mean duration of 59
days.) We exclude public sector and construction contract negotiations from our analysis, sincethey are

negotiated under substantialy different [abor law.

Our policy variables for 1967 to 1986 were taken from Gunderson, Kervin, and Red (1989). We
then extended their definitions t01993 using information from Labour Canada, Industrial Relations
Legislation in Canada and CCH Canadian Ltd., Canadian Labour Law Reporter, as well as other
sources. Furthermore, John Budd of the University of Minnesota provided us his coding of most of the
legidative initiatives which was based on an examination of the original statutes. We use the effective date
rather than the enactment date in defining the policy variables. Table 3 presents the labor relaions policy
variables for the federal jurisdiction and each of the ten Canadian provinces (Y ukon and Northwest

Territories are excluded because there are only afew contracts in these regions).

4 Effect of Labor Policy on Strike Incidence, Strike Duration, and Wages

The effect of collective bargaining legidation on strike activity has been previoudy investigated by
Gunderson, Kervin, and Red (1986, 1989), Gunderson and Mdino (1990), and Budd (1996). Our anaysis
extends this literature by examining the legidative effects on settlement wages. We reexamine the
legidative effects on strike activity for two reasons. First, we need to identify instruments for measures of
strike activity in the wage settlement equation. Second, we need estimates of the legidative effects on strike

activity in order to caculate the welfareimplications of these policy variables.



4.1 Effect of Labor Policy on Strike Incidence

The effects of collective bargaining legidation on strike incidence are summarized in teble 4. The
table shows the change in the strike probability per unit increase in the independent variables. Specification
(1) includes an indicator for a strike at the previous negotiation, while specification (2) replaces this prior
strike indicator with a series of prior strike duration indicators. We estimate probit models with an error
structure that does not include bargaining unit effects, but we compute the standard errors using a robust

variance estimator that allows for nonindependence across negotiations by the same bargaining unit.®

The policy variables are jointly significant in the strike incidence specification. The largest
marginal effect is the 12 percentage point increase in strike incidence associated with a ban on replacement
workers, which is notable given that proponents of a ban on replacements have argued that the ban would
reduce strike activity. This margina effect just misses the 10% significance leve in each specification.
Although a ban on the use of strike replacements exists in three Canadian provinces (Quebec since
February 1978, British Columbia since January 1993, and Ontario since January 1993) the limited
variability of the replacement ban policy varigble makes it difficult to pin down its marginal effect on

bargaining outcomes.®

Legidation requiring conciliation reduces strike incidence, with the effect of two-stage conciliation
being more than twice the effect of conciliation officers aone. Both effects, though, are imprecisaly
measured. Cooling-off periods following conciliation are found to have a smal, negative and insignificant
effect on the likelihood of a strike. The point estimates imply that a two-stage conciliation process
combined with a two week cooling off period (e.g. Alberta, 1967) would on average reduce the incidence of
strikes by 4.8 percentage points compared to a province without either conciliation or cooling off legidation

(e.g. Saskatchewan, 1970s).

Mandatory strike votes are associated with over a7 percentage point reduction in the likelihood of
adrike. In contrast, employer initiated optional vote provisions have a positive but insignificant effect on

strike incidence. The mandatory strike vote effect suggests that some strikes are initiated by unions without

®> A Breusch/Pagan lagrange multiplier (LM) test for the presence of bargaining unit error
components yielded a (1) = 0.02, which has a probability value of 0.89.

®Only five percent of the total variation in the replacement policy variable is independent of the
other right-hand-side variables in the strike incidence specification.
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majority support by the membership. This highlights that agency problems may be important in contract
negotiations, and that it may be fruitful to incorporate them into strategic bargaining models.

Labor provisions that promote flexible contract durations appear to give riseto conflicting effects
on the difficulty encountered in renewing these contracts. General reopener provisions are associated with a
statisticaly significant 6 percentage point drop in strike incidence. In contrast, technological change
reopeners are associated with a4 to 5 percentage point increase in strike incidence. Finally, enhancing a
union’ sfinancial security through dues checkoff provisions does not appear to dter the frequency of

strikes.

Turning to the nonpolicy variables, strike incidenceis lower in bargaining units which have
experienced higher increases in their real wage during the prior contract. This is a prevaent finding in the
empirical literature and is consistent with the shift in dispute composition predicted by the theory. Related
to this, strike incidenceis 5 to 6 percentage points lower during periods of wage and price controls.”
Binding wage and price controls reduce the relative attractiveness of the strike threat by limiting the higher
expected wage settlements associated with the strike threat without reducing the higher expected bargaining

costs.

An important prediction from the theory is that dispute incidenceis increasing in the level of the
union’ suncertainty over the firm’ swillingness to pay. At best, proxies for the union’ suncertainty can be
added to the empirical specification. If the union’ suncertainty increases with the length of time sinceit last
bargained with the firm, then we would expect strike incidence to increase with the prior contract duration.
The data indicate a positive and significant relationship between the prior contract duration and the
likelihood of a strike during the renewal of the contract. For example, increasing the prior contract duration

from three years to five years is associated with a 1.8 percentage point higher strike probability.

As an additional proxy for uncertainty over the firm’ swillingness to pay, we also use a measure of
the variancein Card’ s(1990, p. 642) rea vaue-added price index — a measure of industry profitability. We
use three-year moving averages of the variance of the detrended industry value-added index for 119 three-
digit industries for the period 1971 to 1983. When we add this industry profit uncertainty measure to our
strike incidence specification which includes both two-digit industry and year fixed-effects, we find a smal

positive and insignificant marginal effect. However, when we drop the industry and year fixed-effects, the

"McConnell (1990) finds U.S. strike incidence to be roughly 5 percentage points lower during the
first phase of the Nixon price controls.



margina effect increases to 0.009 and is significant at the ten percent level. A one standard deviation

change in this uncertainty measure is associated with a 1.1 percentage point increase in strike incidence.

Scde effects appear to be important determinants of strikes. A one percent increase in the size of
the bargaining unit is associated with a 3 percentage point increase in the strike probability. This would be
consistent with the theory if larger bargaining units are relatively more effective at imposing costs on the

firm during a strike than during a holdout.

The theory predicts procyclical strike incidence, since strong economies favor the strike threat over
the holdout threat by making production disruptions more expensive for the firm and part-time job
opportunities more prevaent for the union. Contralling for province and year effects, we find that within-
year variations in the provincia unemployment rate do not effect the likeihood of a strike. This finding
does not contradict the previous empirical evidence that Canadian strikes are procyclical (see Harrison and
Stewart, 1989, 1994). The overal effect of the business cycle on strike incidence is absorbed by the year
effects. When we omit the year effects, the coefficient (standard error) on the provincial unemployment rate
is 10.008 (0.003).

Card (1988) shows, using Canadian data, that strikes are more likely if thereis a short strike in the
prior contract, but less likdy after along strike. We extend Card’ sandysis by controlling for whether
conciliation or mediation occurred during the prior contract negotiation. Our sample exhibits Card’ sfinding
that a strike is more likely following a short strike (less than 49 days), and less likely following a long strike
(50-147 days). We a'so find that strikes are more likdy if the prior contract negotiation involved either
conciliation or mediation. Both events increase the likeihood of a strike at the current contract negotiation
by 7 to 8 percentage points, whichis smilar to the weighted average margina effect of a short strike (9.1
percentage points). One interpretation of thesefindings is that some bargaining units may consistently face
greater uncertainty over their firm’ swillingness to pay. This would lead to past bargaining difficulties as
evidenced by a strike or the use of conciliation/mediation being positively correlated with current
bargaining difficulties. Long strikes, though, may deplete the union’ sstrike fund causing a shift toward the

holdout threat in the next negotiation.

4.2 Effect of Labor Policy on Strike Duration

Table 5 presents estimates of the effects of labor policy on strike duration. The first two

specifications estimate strike duration for strikes involving 500 or more workers. Specification (1) includes



an indicator for a strike in the prior contract negotiation, while specification (2) replaces this with a series
of prior strike duration indicators. Specification (3) estimates strike duration for strikes involving

bargaining units of dl sizes. Unfortunately, the complete sample of strikes does not contain contract-
specific information; hence, the missing variables. As in the strike incidence analysis, then, we proceed with
an error structure that does not include bargaining unit effects, but we compute the standard errors in
specification (1) and (2) using a robust variance estimator that allows for nonindependence across strikes
by the same bargaining unit.® This robust variance estimator is not used for specification (3), sincewe can

not identify the pand structure in this sample.

A ban on replacement workers is associated with substantially longer strike durations. The
magnitude of this effect depends on which sample is used in the estimation. In the sample of large strikes,
the data indicate that a replacement ban is associated with well over a doubling in the average strike
duration. In the sample of dl strikes, a replacement ban is associated with a 50% increase in the average
strike duration. We find this later estimate more probable, since the sample of dl strikes is over 18 times
the size of the sample of large strikes. The cost of using the larger sample of dl strikes, however, is that

we can not control for bargaining unit characteristics and outcomes in the prior contract negotiation. °

Conciliation in general is associated with longer strike durations, athough the effects are
imprecisely measured. This is opposite to the policy’ sintent. A possible explanation is that conciliation
may be rdatively more successful in preventing short strikes, thereby shifting the composition of observed
strikes to ones that will take longer to resolve. Cooling off periods have a negative but insignificant effect
on strike durations.

Both mandatory strike votes and employer initiated vote options tend to shorten strike durations.

The mandatory vote effect is statistically significant in the sample of dl strikes, while the employer initiated

vote options is gatigticaly significant in the sample of large strikes. If the primary effect of voting

® The LM test for bargaining unit error components in specification (1) yielded a (1) = 0.16,
which has a probability value of 0.68.

*The increase in strike activity associated with a replacement ban seems inconsistent with the joint-
cost hypothesis (Kennan 1980; Reder and Neumann 1980), which posits that strike activity should decrease
when the joint costs of a strike increase. However, while the ban increases the cost of a strike to the firm, it
reduces the cost of a strike to the union because the strike no longer includes a risk of replacement. Hence,
the joint-cost hypothesis is ambiguous with respect to the expected effect of a replacement ban on strike
activity.
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provisions is to diminate strikes which lack a mgjority backing from the union membership, then the data

suggest that strikes which areinitiated with strong membership support are resolved more quickly.

In addition, the bargaining model outlined in section 2.1 predicts that strike durations should be
proportional to the contract duration, holding other factors constant. That is, to signal the same level of
willingness to pay, employers signing three year contracts would have to endure proportionately longer
strikes than similar employers signing one year contracts. Reopening provisions, by shortening the expected
duration of the current contract, should shorten observed strike durations. The data indicate a negative but
insignificant effect of both types of reopening provisions on strike durations in the sample of large strikes,

and a negative and significant effect of general reopening provisions in the sample of dl strikes.

Turning to the nonpolicy variables, the theoretical model predicts that real wage gains over the
prior contract should result in increased strike incidence yet have no significant effect on strike durations.
We find this pattern in the data. Wage and price controls appear to shorten strike durations, though the

effect is significant only in the sample of al strikes.

If uncertainty increases with the length of the prior contract, then we would expect to see more
frequent and longer strikes following long as opposed to short contracts. While the data indicates a positive
association between strike incidence and the prior contract length, there is no significant relationship

between strike duration and the prior contract length.

Scde effects are important for both strike incidence and strike durations. Larger bargaining units
have significantly shorter strike durations. The estimated e asticity ranges from alow (in absolute value) of
8 percent in the sample of dl strikes, to around 19 percent in the sample of large strikes. Recal, that larger
bargaining units have a higher incidence of strikes. The theory would predict opposite incidence and
duration effects if larger bargaining units are relaively more effective in reducing the firm’ sprofitability
during a strike both by imposing more production inefficiencies and higher operating costs on the firm
during the strike.

The data present a conflicting view of the effect of tightness in the local labor market on the length
of strikes. Thereis a negative and insignificant relationship between local unemployment rates and strike
durations in the sample of large strikes, and a small positive and significant relationship in the sample of dl
strikes. If tight local labor markets increase both the production inefficiencies and firm operating costs

during a strike ( by making replacement workers more difficult to find and more expensive), and increase
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the income to striking workers during a strike ( by making part-time job opportunities more plentiful), then

the theory would predict higher strike incidence but an indeterminate effect on strike durations.

4.3 The Effect of Labor Policy on Wages

Most studies have focused on how labor policy influences strike activity, ignoring the effect on
wage settlements.’® The effect of labor policy on wages, however, is sometimes more direct (at least in the
theory) and is therefore a good candidate for evauating the theory. This is the case for a ban on
replacement workers, which makes the strike threat more attractive for the union; hence, we expect
significantly higher wage settlements. The wage effects associated with labor legidation are also important

components of awelfare analysis.

Table 6 presents estimates of the effects of labor policy on the real wage. We treat the bargaining
unit error components as fixed-effects which we difference out to maintain consistency of our estimates. ™
The theory predicts that under the holdout threat the settlement wage equas the wage under the expired
contract plus a share of the inefficiencies created by the holdout. This implies a coefficient of one on the
prior wage in the wage equation. Under the strike threat, the threat value to the union is likdy to be less
than the wage under the expired contract. In the overdl settlement sample, then, we expect to find a
coefficient less than one on the prior contract wage. The data indicate a coefficient of around two-thirds. A
conseguence is that the long-run effects of policy variables will exceed the short-run effects listed in table
6.

The policy varigble with the clearest theoretical predictions — the ban on replacement workers —
is associated with dightly more than a4 percent increase in real wages. The long-run effect of a
replacement ban is around 14 percent. The significantly higher wage is consistent with the theory and
reflects the wage advantage to the union associated with the strike threat. We will show in section 7 that

this policy generates sizegble wedlth transfers from employers to unions.

An exception is Budd (1996) which we discuss in section 5.

" The LM test for bargaining unit error components yields a ?*(1) = 18.1, which has a probability
value less than 0.001. The data clearly supports the presence of bargaining unit error components. The
Hausman test for whether these error components are correlated with the other right-hand-side variables
yidlds a %(46) = 626.4, which has a probability value less than 0.001.
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Conciliation has a positive but imprecisely estimated effect on wages. Cooling-off periods, in
contrast, are associated with a significant reduction in wage settlements of around 4 percent per ten days.
This finding is interesting since the intent of cooling-off periods is to facilitate settlements without

systematically atering the terms of the settlements.

Mandatory strike votes and employer initiated vote options act to constrain the union’ sability to
undertake and sustain a strike. The data indicate no wage effect associated with mandatory vote
requirements. In contrast, employer initiated vote options are associated with a surprising 1.4 percent wage
increase. Stronger union security through dues checkoff provisions has no significant effect on wage

settlements.

The last two policy variables deal with reopening of contracts. General reopening provisions do not
appear to systematically shift the terms of the wage settlements. To the extent that technological change
reopening provisions provide the union with more job security, then the data indicate that the union must

pay for this through lower wage settlements.

A basic prediction of many bargaining models is that the settlement wage should decline with the
duration of the strike. Card (1990), using Canadian contract data, finds no evidence of a downward soping
concession function. McConnell (1989) finds, using U.S. data, that wages decline 3% per 100 days of
strike when she controls for bargaining unit fixed-effects. Both studies treat the strike indicator and strike
duration variables as exogenous. Like Card (1990), if we treat the strike indicator and strike duration
variables as exogenous and include bargaining unit fixed-effects we find no evidence of a negatively sloped
concession function. The coefficient (standard error) on the presumed exogenous strike indicator is -0.006

(0.007), and for the presumed exogenous strike duration 0.003 (0.002).

Our strike incidence and duration specifications alow us to test for the endogeneity of the wage
concession function. The presence of a COLA clause, whether a strike occurred, and the unconditional
duration of the strike are dl outcomes of the same negotiation process determining the wage. *We
instrument the current COLA indicator with an indicator for a COLA clausein the prior contract. A prior
COLA clausereduces the relative cost of including a COLA clause in the current contract sincethereis
already agreement on the basic structure of the COLA. The strike indicator and strike duration are
instrumented with the real wage change over the prior contract, the prior contract length, and indicators for

conciliation, mediation, or a strike in the previous negotiation. The real wage change over the prior contract

2The unconditiona strike duration includes a duration of zero for al nonstrikes.
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shifts the vaue of the holdout threat, and therefore the composition of labor disputes between strikes and
holdouts. However, since the strike threat is unaffected, there should be no direct effect on the settlement
wage. Similarly, greater uncertainty by the union increases both the likeihood of a strike and its expected
duration, but does not affect the settlement wage conditional on a strike. We reject the hypothesis that the

COLA indicator and wage concession variables are exogenous in the wage specification. **

When we instrument for the strike indicator and strike duration we find a positive average wage
effect and a negative and significant slope to the concession function, which corresponds to roughly an 8%
decline in wages per 100 days of strike. The average strike of 59 days, therefore, produces a 4.7 percent

wage concession by the union.

Wage settlements negotiated under wage and price controls are 1.7 percent lower than otherwise.
This helps to explain the earlier finding that the incidence of strikes is lower during periods of wage and
price controls. By constraining the possible wage settlements, these controls reduce the relative
attractiveness of the strike threat. COLA clauses do not provide bargaining units on average with higher
real wages. Nonindexed contracts appear to equaly compensate workers for inflation by factoring expected
inflation into future deferred wage increases and “ catch-up” for unexpected inflation over the prior contract
in the initid wage increase (see Christofides, Swidinsky, and Wilton (1980)).

Bargaining unit size has no effect on wage settlements. Given the earlier findings that larger
bargaining units experience more frequent but shorter strikes, the theory would predict that larger
bargaining units would also experience higher real wage gains. Slack provincial labor markets at the time
of the contract renewal result in lower wage settlements. High local unemployment hurts the union’ sstrike
threat and enhances the firm’ sstrike threat (by making part-time jobs scarce and part-time workers

plentiful) which lowers the strike settlement wage.

4.4 Robustness of Policy Variable Effects

A potentia problem with our empirical estimates of these policy effects is our maintained

assumption that the policy variation is exogenous to strike activity and the wage determination process. A

BThejoint test for the endogeneity of these three variables produces a F(3,3506) = 8.66, which has
a probability vaue less than 0.001. Thisis ajoint test for the significance in the wage equation of the
residuals of the COLA indicator, strike indicator, and strike duration variables from their instrumented
values.
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formal statistical test of this exogeneity requires a set of instruments derived from an empirical model of the

political process, an exercise beyond the scope of this analysis.

Given the lack of instruments, we have explored the exogeneity assumption in amore informal
manner. Table 7 reports estimates of pre-adoption wage, strike incidence, and strike duration effects for the
five-year period leading up to the adoption of a ban on replacement workers. **We report results for the

three provinces that adopt replacement bans during our sample, and separately for Quebec.

One plausible scenario is that areplacement ban is more likdy to be enacted when wage
settlements and/or strike activity become significantly out of line with historical patterns. In particular,
unions in the U.S. have been pushing for areplacement ban using the current low level of strike activity and
low wage settlements as evidence that the relative bargaining power has shifted too much in favor of
employers. This suggests that a replacement ban is more likey to be passed following a period of
diminished strike activity and depressed wage settlements. This would result in an upward bias on the
estimate of the increase in wages and/or strike activity due to the ban if collective bargaining outcomes

would tend to revert back to their historical patterns even in the absence of any legidative changes. *

The data indicate that strike incidence was not significantly higher or lower in the overdl pre-
enactment period. However, strikes were more frequent in the five years prior to enactment of the
replacement ban. The data provides some indication of an increase as well in strike durations in the three
years preceding the enactment of a replacement ban. Findly, wage settlements in the overdl pre-enactment
period were not significantly different from the general pattern of wage settlements. However, in Quebec

wage settlements were 1-2% higher in the three years prior to enactment of the replacement ban.

These findings suggest that a replacement ban is more likdy to be passed following a period of
relatively high strike activity. In particular, policy makers may react to increased picket line violence
during periods of relative high strike activity. (See Boivin and Deom 1995, p. 470 for a discussion of

legidator’ sintent for replacement legidation to reduce picket line violence during work stoppages.)

“We focus on replacement ban legislation due to the attention given to this policy variable in the
empirica literature.

If relative bargaining power has shifted away from unions for reasons that are not temporar