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Abstract

Cross-section time-series analysis of nine Canadian jurisdictions over nineteen yearsis used to
identify the effect of mandatory votes/card check on certification success. The results indicate that
mandatory votes reduce certification success rates by approximately 9 percentage points below what
they would have been under card check. Thisresult is robust across specifications and significant at

above the 99 per cent confidence levd.
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1. Introduction

This paper provides empirica evidence on how two dternative union recognition procedures,
mandatory votes and card check, affect certification success! Mandatory votes require that a union
receive mgjority support in asecret balot in order to be recognized. In contrast, card check alows
recognition based solely on membership evidence collected by the union and does not necessarily
require avote. In Canada unions are recognized on the basis of ether card check or mandatory
representation votes.? Canadais afedera sate consiting of ten provinces and labour law is primarily
the responghility of the provinces. Thereis condderable variation over time and acrossjurisdictionsin
the use of thesetwo forms of union recognition. | conduct an econometric analysisof cross-section
time-series data for nine Canadian provinces over the period from 1978 to 1996 to identify how the
type of union recognition procedure affects union certification success®  The empirica results show
that mandatory votes reduce certification success rates by approximately 9 percentage points below

what they would be under card check. Thisresault is robust across specifications and significant at

10ther terms used for card check are * card-based recognition’ and ‘automatic recognition’.

2An employer may also voluntarily recognize aunion. Only avery small proportion of unions are
voluntarily recognized.

3All of the results presented in this paper exclude Prince Edward Island and the federal sector. PEIl hasa

population of approximately 100,000. Certification data are not readily available for this province. The federal sector
isomitted because data are not available that properly measure the explanatory variables for this sector.
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above the 99 percent confidence level. The evidence suggests the type of union recognition procedure
has a subgtantia effect on certification success and therefore it is likely more difficult for unionsto
maintain or to expand membership under mandatory representation votes than under card check. This
hel ps explain why the labour movements in North America and the U.K. have supported card check
recognition procedures while business has preferred mandatory votes. The evidence also provides
empirical support for the argument made by other researchers that differencesin recognition procedures
between the U.S. and Canada may provide a potentia explanation for why Canada s unionization rate

is higher than that of the U.S.

2. Motivation
Empirica evidence concerning the impact of different union recognition procedures is important

for three reasons. Firg, it informs policymaking. Second, it contributes ingght into the behaviour of
unions and employers. Third, it provides evidence relevant to understanding the Canada-U.S. union
density gap.
Information for policymakers

Reform of union recognition procedures has been an important policy issue in Canada, the
U.S. and the U.K. Union recognition procedures in Canada have changed substantialy over time. In
1976 dl Canadian jurisdictions relied on card check. Since that time a number of jurisdictions have
adopted mandatory votes and by 1997 dmost sixty percent of the labour force was covered by this

type of legidation. Inthe U.K. in June 2000 forma statutory recognition procedures (based on card



check) wereintroduced for thefirst time* During the formulation of this legidation consideration was
given to both card check and mandatory vote recognition procedures. Inthe U.S. in 1994, where
union recognition procedures are based dmost exclusvely on mandatory votes, “The Commission on
the Future of Worker-Management Relations’ recommended changes to the existing mandatory vote
procedure and encouraged firms to voluntarily recognize unions based on card check.®
Insight into union and employer behaviour

Second, the empirica results contribute to an understanding of union and management behaviour.
In the 1999 round of collective bargaining in the North American auto industry, the unions (the United
Automobile Workers and the Canadian Automobile Workers (CAW)) attempted to negotiate
voluntary recognition of unions at the auto-makers suppliers plantsif the union could demondirate
mgority support based on signed membership cards. This was an attempt by the unions to circumvent
existing mandatory vote proceduresin effect in the U.S. private sector and in the province of Ontario
and replace them with card check. Suppliers strongly resisted pressure to comply with this demand.
The CAW'’s president, Buzz Hargrove, threatened to strike over theissue. Inthe U.K. in 1998 and
1999 during consultations surrounding the introduction of formal union recognition procedures labour
supported card check while business preferred mandatory votes.
A piece of the Canada - U.S. union density gap puzze

Third, a number of researchers (Weiler (1983), Mdtz (1985), Gunderson and Meltz (1985),

*The Trade Union Recognition Order came into force on June 6, 2000. Details of the legislation can be
found at http://www.dti.gov.uk/er.

SCommission on the Future of Worker-M anagement Relations. 1994, pp.42.
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Rose and Chaison (1985,1990), Freeman (1985) and Chaison and Rose (1994)) have argued that
union dengty is higher in Canada than in the U.S. because Canada has relied heavily on card check
while the U.S. has used mandatory votes® The evidence presented in this paper is relevant to this

argument.’

3. Mandatory Representation Votes and the Canadian Industrial Relations Environment

This section describes the difference between mandatory representation votes and card check
procedures in Canada. It aso discusses two other features of the indudtria relations lega environment
in Canada that may affect certification success. compul sory dues checkoff and first agreement
arbitration. Findly, it provides an overview of the Canadian indudtrid relations lega environment and

adescription of the variation in legidation over time and across provinces.

Mandatory Representation Votes and Card Check Certification Procedures

Mandatory representation votes and card check are two dternative legal procedures for

®Care needs to be taken when maki ng thisargument. Inthe mid-sixties U.S. and Canadian union densities
were approximately equal at approximately 30 percent of the non-agricultural labour force. Since then Canadian
union density has remained relatively stable while U.S. union density hasfallen to lessthan 15 percent. As noted
above, the use of mandatory votes in Canada hasincreased over time and therefore union recognition legislation in
the two countries has converged. This might suggest that the union densities should converge aswell. However
over most of this period only asmall portion of the Canadian labour force was covered by mandatory votes. Inthe
mid 1990s three provincesintroduced this |egislation and coverage increased to almost sixty percent of the labour
force. Because thislegislation operates on certification success rates and therefore affects the flow of newly
certified union membersit will take time for changes in union recognition legislation to have an impact on the stock
of union members and on union density.

’Johnson (2000) performs simulations based on these results and finds that by 1995, 17 to 26 percent of the
Canada- U.S. union density gap can be attributed to mandatory votes.
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obtaining bargaining rightsin Canada. Both proceduresinvolve four stages?® Firt, union organizers
collect evidence of support in the form of sgned union membership cards. Second, the union filesan
goplication for certification that includes the evidence of union support collected a the first stage.
Third, ahearing is held before an adjudication body commonly called the Labour Relations Board
(LRB). The hearing, involving al interested parties, determines the compaosition of the bargaining unit,
congders any alegations of unfar labour practices and examines the membership evidence.

Thefirg three stages are the same for ether recognition procedure. The fourth stageis
different. Under a system of mandatory representation votes, if thereisaminimum leve of support for
the union (based on the membership evidence) then a secret balot is conducted to determineif the
union has enough support from the bargaining unit to be certified. Under acard check procedureit is
not dways necessary to hold avote. If the membership evidence indicates sufficient support for the
union it is certified immediately without avote. Only if the membership evidence is above some
minimum level of support but below the threshold required for automatic certification will a
representation vote be held. 1n ether process the application for certification is dismissed if
membership evidence is below the minimum level of support.®
Compulsory Dues Checkoff and First Agreement Arbitration.

In order to identify the effect of different union recognition procedures on certification success it

8This descri ption is ageneralization of the certification process asit occurs across Canadian
jurisdictions.The details of exact procedures differ across the jurisdictions but all procedures contain these elements.

° Support deemed sufficient for automatic certification istypically 50 to 55 percent. If arepresentation vote
is held bargaining rights are granted if amajority of those voting (or of the bargaining unit, depending on the time
period and jurisdiction) support the union. An application for certification is dismissed if less than 25 to 40 percent
of the bargaining unit signed cards (depending on the time period and jurisdiction).
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isimportant to control for other elements of the legidative environment that may aso affect certification
success. Two such dementsare; compulsory dues checkoff and first agreement arbitration.°

Compulsory dues checkoff (also caled the Rand Formula) requiresthat, at the union’s request,
aclause be included in a collective agreement that obligates the employer to deduct union dues directly
from the wages of dl employeesin the bargaining unit whether or not they are members of the union
and remit the funds to the union.  Such clauses provide unions with financia security and an increased
ability to represent their members effectivey. Unions may be more likdly to organize in such an
environment and may aso receive more employee support. On the other hand employers may increase
thelr resstance to unionization if they percaive this type of clause increases union power and some
employees may no longer support the union if they had hoped to be free riders. Though its expected
effect on certification success is ambiguous this type of legidation is generdly considered to support the
union movemen.

Firg agreement arbitration allowsthe first collective agreement between a bargaining agent and
an employer to be settled by binding arbitration if a negotiated agreement cannot be reached. Such
legidation ensures that if a union is granted bargaining rightsit will be &ble to obtain afirg collective

agreement.  Under such circumstances unions are more willing to organize workers and workers are

10Legi slation that extends coverage to previously ineligible sectors of the economy also affects certification
success. From 1978 to 1996 there have been two changesin coverage in Canada. 1n 1988 British Columbia passed
legislation granting teachers collective bargaining rights. In that year teachers' associations were certified.
Certifications associated with this change in coverage are eliminated from the data. From January 1, 1993 to
November 10, 1995 Ontario extended coverage to a group of previously ineligible workers (some groups of
professionals and domestic workers employed in private homes). When thislegislation was revoked all units that
had been certified under the earlier legislation were decertified. | have not controlled for this change in the analysis.
Results based on a sample for the period from 1978 to 1992 do not differ qualitatively from those over the longer
period.



more likely to support these efforts. However employers may intensfy their resstance to the union
during the organizing period since the strategy of ressting the union a the bargaining table will no longer
be as effective. Thistype of legidation is consdered to be supportive of the union movement however

itsimpact on certification successis ambiguous.

Canada’ s Industrial Relations Legal Environment.

As mentioned the indudtrid relations legd environment in Canadais decentralized. The federd
government hasjurisdiction over its own public servants and dso over anumber of inter-provincia
activities such asrailways, trucking and shipping. The provincid governments have jurisdiction over dl
other activities within their geographicd areaiin the remaining industries. While there are many
amilaritiesin labour legidation across the various jurisdictions there are d so sgnificant differences.

Mandatory representation votes, compulsory dues checkoff and first agreement arbitration have
been introduced in various Canadian jurisdictions at different pointsin time. Table 1 shows when each
of these types of labour legidation was in force for each jurisdiction in Canada over the period from
1976 to 1997. Table 2 givesthe number of observations (provincelyear cells) corresponding to each
of the eight possible legidative regimes (as defined by the presence of mandatory votes, compul sory
dues checkoff and first agreement arbitration ) for the sample of nine jurisdictions from 1978 to 1996.

It is clear from examining both Table 1 and Table 2 that there is substantia variation in legidation across
jurisdictions and over time. Prior to the introduction of mandatory representation votes in Nova Scotia
in 1977 dl Canadian jurisdictions employed card check for union recognition. Since thistime

mandatory votes have become more prevaent across Canada. B.C. introduced them in 1984 and



repeded thislegidation in 1993. Albertaintroduced mandatory vote legidation in 1988. Inthe mid-
1990s Newfoundland (1994), Ontario (1995) and Manitoba (1997) introduced mandatory votes.

Both compulsory dues checkoff and first agreement arbitration have been more common in the sample.
Table 2 shows that over the sample period there are 42 provincelyear cells when mandatory vote
legidation wasin place, 79 provincelyear cells when first agreement arbitration was in place and 105
provincelyear cells when compulsory dues checkoff wasin place. Thevariationin legidation across
provinces and over time within provinces alows the impact of mandatory votes/'card check on

certification success to be estimated.

4. Background Information

There are two reasons mandatory votes may reduce certification success. The fird, provided
by Waeller (1983), recognizes that under mandatory votes thereis greater opportunity for employersto
discourage unionization. He argues that in a mandatory vote environment the delay between a petition
for certification and the eection provides the employer with the opportunity to influence the outcome of
the dection.’! He aso suggests that unfair labour practices are frequently used to discourage union

support because the pendties for doing so are neither timely nor large.? In contrast under card check

Hinthe U.S. thereisno time limit imposed by legislation between the petition for certification and the
representation vote. The delay isusually two to three months. In Canada the time between petition and voteis
legislated and varies across jurisdictions from 5 to 7 working days after the applicationisfiled. Thereissome
evidencefor the U.S. that the length of time delay reduces certification success, for example, Roomkin and Juris
(2978) and Cooke (1983).

2 A number of studieslink employer resistance and/or unfair labour practices to reduced certification
success, for example, Dickens (1980), Seeber and Cooke (1983), Freeman (1985), Thomason (1992) and Riddell
(1996). Bronfenbrenner and Jurvich (1998) provides information on various tactics that employers use to discourage
unionization.



it is possble for the union to Sgn-up members without the employer’ s knowledge and to essentidly
present the employer with a fait accompli once the gpplication isfiled. There isanother reason to
suspect mandatory representation votes may reduce certification success. In the context of aunion
organizing drive peer pressure from fellow workers and from the union to Sgn union membership cards
may makeit difficult for an employee to express genuine fedings about the union. Therefore
membership evidence used to determine recognition under a card check procedure may overstate
employees true support for a union and certification success is more likely than when thereisa secret
ballot.

Empirica evidence concerning the impact of mandatory votesisvery limited. Waeller (1983),
Méltz (1985) and Gunderson and Mdltz (1985) use descriptive statistics drawn from U.S. NLRB and
Canadian LRB Annud Reports to show that mandatory votes discourage unionization. Studies that use
elther pure time-series or pure cross-section data are not able to identify the impact of different union
recognition procedures. It is not possible to use time-series andysis to identify the impact of specific
union recognition procedures. There are three reasons for this: (1) changes in union recognition
procedures are usualy bundled together with other changesin labour legidation; (2) thereis not enough
variation within one jurisdiction in the use of a specific union recognition procedure - once introduced a
procedure typically remains in force'?; (3) the andysis of a single jurisdiction means there are no

‘control’ groups provided by other jurisdictions. A pure cross-section andys's can examine the effect

131¢ recognition procedures within ajurisdiction frequently change from one recognition procedure and
back it might be possible to identify the impact of a specific procedure using time-series dataalone. Inreality once
mandatory votes are introduced they usually remainin force. In Canadathereisonly one exception to this- British
Columbiaintroduced mandatory votesin June, 1984 and repealed them in January, 1993.
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of different union recognition procedures if there is enough variation in the use of different procedures
across the sample. Martinello and Meng (1992) use cross-section micro data on Canadian workersin
mining and manufacturing in an attempt to identify the effect of union recognition procedures on the
probability aworker is covered by aunion.** This research does not succeed in identifying the impact
of mandatory representation votes because there is not enough variation in union recognition
procedures across jurisdictions in the year they study (1986). Even if there were enough variation in a
cross-section to estimate the relationship between mandatory votes and certification successin such an
andysisit is not possble to distinguish between correlation and causation. Cross-section micro data
cannot control for specific year effects or for dowly changing provincid trends over time.

This paper isthe firg in the literature to use cross-section time-series andysis to provide direct
evidence of the impact of mandatory representation votes/card check on certification success. This
methodology incorporates more information than ether cross-section or time-series analyss. Both
province fixed effects and province-specific time trends can be used in cross-section time-series
andyss. Unobserved heterogeneity and legidative endogeneity may, to some extent, be addressed
through the use of these variables. Asaresult cross-section time-series andyssis more likely to

correctly identify the impact of different union recognition procedures on certification success.

5. Cross-Section Time-Series Econometric Approach

The decentrdization of Canadian labour law permits the use of cross-section time-series

YThis paper also considers legislation concerning replacement workers and compul sory dues checkoff.
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anaysisto test for the effect of mandatory representation votes/card check on certification success.
The annud data cover nine Canadian jurisdictions from 1978 to 1996.° The pandl consists of
observations where union recognition procedures differ across provinces and where union recognition
procedures change over time within a province (as discussed earlier and described in Tables 1 and 2).
All of thisvariation is used in the econometric anadyss.

In cross-section time-series a number of possible error relationships may exist. There can be
heteroscedasticity across provinces, correlation between provinces, common autocorrel ation across
provinces and/or province-specific autocorrelation. Specifications are first estimated using Ordinary
Least Squares (OLS). Diagnostic tests are conducted to check for the presence of the error structures
described above. Feasible Generdized Least Squares (FGLS) is employed when the diagnostic

gatistics reved the presence of any of these error relationships.’®

Specification
| estimate the following reduced form equation:

certification success , " a4 X, % &, @

Subscript i refersto the jurisdiction, subscript t refersto the time period. The specification

recognizes that certification success depends on a number explanatory variables (X) that capture the

BThetime period is determined by data availability. Please see the Data Appendix for more detail.

165ee Greene (1983) and LIMDEP 7.0 for good explanations of the diagnostic tests. These statistics are
described in Table 3 where they are presented with the estimation results.
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legd, economic, organizationd, and structural components of the environment and an error term (&).

This reduced form could be derived from a number of different structurd modds.’

Dependent Variables'®

Two dependent variables are used as measures of certification success. The certification
success rate (certrate) is defined as the percent of certifications disposed that are granted in the period.
Certifications disposed refers to certification applications that are processed over the period.2®
Certification gpplications that are disposed are elther granted, withdrawn or dismissed. The
certification success rate provides an intuitively gopeding definition of certification success but it suffers
from endogeneity because the denominator is likely influenced by the union recognition procedure in
force. Toilludrate, suppose legidation is passed that is favourable to the union movement. Itislikey

that attemptswill be made to organize units that were previoudy consdered too costly or difficult to

Y Ashenfelter and Pencavel (1969) describe avery general structural model that has provided the theoretical
basis for anumber of empirical studies of unionization (Ashenfelter and Pencavel (1969), Kumar and Dow (1986),
Riddell (1993) and Martinello (1996)). Inthismodel unionization isthe result of the interaction of demand for and
supply of union services. The demand for union servicesisthe result of cost-benefit analysis by workers. The
supply of union servicesisthe result of cost-benefit analysis by union organizers. Many factors can influence these
actors' perceptions of costs and benefitsincluding: employer tactics (themselves influenced by a similar cost-benefit
analysis); legislation; and overall economic conditions. Structural changesin the overall economy may not shift the
individual supply or demand curves but can affect the aggregate outcome due to the changes in the composition of
the economy. Other structural models that could be described by this reduced form include Dunlop’s (1958) classic
industrial relations framework used by Seeber and Cooke (1983) and partial adjustment models such as those used
by Lawler and Hundley (1983) and Ellwood and Fine (1988) in their empirical analyses of certification success.

Beor specific information concerning the sources of the data and descriptive statistics for al the variables
used in the paper please see the Data Appendix.

Bcertification applications disposed is approximately equal to the certification applicationsfiled in the
period. Note that the data on the number of certifications granted and the number of certifications disposed refer to

the number of bargaining units not to the number of employees that are in the bargaining unit.
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organize. The number of certification applications will increase. However the margind applications are
for unitsthat likely have alower propendty to certify and ceteris paribus their successrateislikely to be
lower. In thiscase the coefficient on the legidation variable is biased toward zero and the results from
gpecificationsusng certrate as a dependent variable would underestimate the effect of the explanatory
variables on certification success® While it is reasonable to suppose that endogeneity biases these
results towards zero from atheoretica perspectiveit is possible for the bias to go in the other
direction.

Specifications are also estimated usng another definition of certification success. Thewin rate
(winrate) is defined asthe percent of all business establishmentsin a province that are granted
certification within the period. The number of business establishmentsin ajurisdiction is not influenced
by the type of union recognition procedure in effect (see footnote 21). Empirica results using this
dependent variable provide information on how mandatory vote/card check legidation affectsthe

percentage of firmsin a province that become newly unionized.

Explanatory Variables

20Another form of endogeneity also existsin thisanalysis. Rose and Chaison (1996) present empirical
evidence that union density affects legislation. If legislation affects certification success and certification success
affects union density and union density affects the degree of political success and political success affects
legislation then the relationship is endogenous. Thistype of reverse causation is not likely to be important since the
stock of union members affects political success and certification successisaflow that in any one period has a
negligible effect on the stock.

21The results from regressions that use In(certifications granted), In(number of business establishments)
and In(certification applications processed) as the dependent variable indicate that the presence of mandatory vote
legislation has a significant negative effect on both certifications granted and applications processed. The
magnitude of the effect on certifications granted is much larger than on certifications processed. As expected
mandatory vote legislation has no significant effect on the number of business establishmentsin aprovince.

13



The explanatory variables used in this sudy are smilar to those used in other studies of union
growth and certification success. The variables attempt to capture the effects of legidation, business
conditions, organizationa environment and structural factors. In addition specifications are estimated
that include province fixed effects and province-specific time trends that attempt to address unobserved
heterogeneity and legidative endogeneity.

The legidation varigbles are the three discussed earlier; mandatory representation votes

(mandvote); compulsory dues checkoff (checkoff); and first agreement arbitration (firstarb). Each of
these varidbles is assgned the value one in periods and jurisdictions when such legidation isin effect
and zero when it is not.

Business conditions are described by the unemployment rate (uer ate) and the provincid

inflation rate (pdot). While thereis generd agreement that cyclical conditions should be taken into

account results of earlier studies do not present a consstent picture of how these cyclicd variables
affect certification success or union dengty. A priori it is not possible to Sgn the coefficients on the
cyclicd variaoles.

The organizational environment is captured by provincid union density (density). Itis

hypothesized that as union density increases certification success increases because unions become an
accepted part of the employment relationship and because unions have the financid resources to
expand. However as union density increases fewer workers remain to be organized and it islikely that
a some point the unorganized workers who remain are those that are the most difficult and codtly to
organize. At this point union density becomes negetively related to certification success. Specifications
are estimated with dengity included linearly and /or quadraticaly.
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Fndly gtructura factors may affect certification success. Traditiondly the easest workersto

organize are full-time maes in the manufacturing sector. The more difficult workers to organize are
part-time women in the service sector. Three variables are included to capture structura factors: the
percent of those employed that are part-time (partime); the percent of those employed that are femde
(female); and an industry mix variable (mix). The industry mix variable for each provincein a
particular year is created by multiplying the employment share of each indudtry in that year by the
nationa union dengity of that indusiry in 1976 and then summing over dl the industries and multiplying
by 100. Thisindicates what union density would have been in province, i, in year, t, given the current
employment mix in the province and assuming that 1976 nationa unionization rates prevail. A priori
the coefficients on the percent part-time and the percent femae are expected to be negative while the

coefficient on the industry mix varigble is expected to be postive.

Fixed Effects and Time Trends

Cross-section time-series analysis alows the use of province fixed effects and province-specific
timetrends??> The availability of these variables provides the opportunity to address the issues of
unobserved heterogeneity and legidative endogeneity.

In order to identify the impact of mandatory vote legidation on certification successthe

empirica andyss mugt take into account that different provincesin Canada likely have very different

22\ ear dummies can also be used in cross-section time-series analysis. Inthe description that follows only
province dummies and province-specific time trends are discussed. Specifications were estimated that included year
effects. These effectswere never significant either individually or as agroup when the cyclical variables were
included in the analysis. Intheinterest of efficiency the year effects were dropped from the analysis.

15



attitudes towards unions.?®  Provinces where public opinion is not supportive of the union movement
may have low certification success rates and a so enact mandatory vote legidation. If attitudes towards
unions are not taken into account it will not be clear from the andyss whether mandatory vote
legidation isin fact negatively reated to certification success or if thisrelaionship is spurious - reflecting
only the generd lack of public support for unions in provinces that enact thislegidation. Data are not
avallable that dlow the measurement of socid attitudes across provinces yet if this unobserved
heterogeneity is not taken into account the coefficient on the mandatory vote dummy varigble islikely to
be biased. What can be done about this? Cross-section time-series allows province fixed effects to be
included in the andlyss. The incluson of provincid dummies controls for unobserved province-specific
characterigtics that are constant over time such as public opinion towards unions.

It may aso be the case that there are unobserved province-specific characterigtics, such as
socid attitudes towards unions, that change over time.  Provinces where mandatory votes are
introduced may be those where there is declining public support for unions. In this case areduction in
certification success rates may be due to changing public opinion towards unions and not to the
introduction of mandatory vote legidation. Data are not available that permit the condstent

measurement of changesin public opinion toward unions over time and across provinces®  Cross-

Zror example, Saskatchewan was the first jurisdiction in Canadato elect a socialist government and the
first jurisdiction in the world to introduce public health care. It hasalong history of support for the labour
movement and thisis confirmed by the very high average certification success rates in Saskatchewan (83 percent)
relative to the average of the whole sample (69 percent). Saskatchewan does not have mandatory representation
votes.

24| nformation that would allow variables that measure or instrument public opinion toward unionsto be
included in a cross-section time-series analysisis not available in Canada. Opinion polls concerning public attitudes
towards unions are available on a national basis but not provincially. The pragmatic ideology of the major political
partiesin Canada makesit difficult, if not impossible, to create ameaningful instrument based on public support for
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section time-series analysis allow this form of unobserved heterogeneity to be addressed through the
use of province-specific time trends. Linear and quadratic province-gpecific time trends are used to
capture unobserved province-specific factors that change smoothly over time.

The incluson of province fixed effects and/or province-specific time trends, dlowed by cross-
section time-series analys's, means that the coefficient on the mandatory vote dummy varidbleis
associated with a discrete change in the level of certification success that occurs once mandatory vote
legidation isintroduced. Unobserved provincid differences, such as socid attitudes towards unions,
that are constant over time or change smoothly over time are controlled for by province fixed effects
and province-specific time trends. This means that, while there is no guarantee, we can have some level

of assurance that the difficult problem of legidative endogeneity has been addressed.?®

6. Results
Certification Success Rate Results
Table 3 presents estimation results from two specifications where the certification success rate

is the dependent variable. Specification #1 includes legidation variables (mandvote, firstarb,

different political partiesthat would capture changesin public opinion towards unions over time and across
jurisdictionsin Canada. Martinello (1996, 1999) is ableto use political variablesin histime-series analyses of single
jurisdictions. Even in this case the measurement of political factorsis not straightforward.

% Inorder to provide some additional assurance that thisisthe case Granger/Sims causality tests were
used to test directly for the exogeneity of mandatory vote legislation. These results show that mandatory vote
legislation is exogenous in these specifications. A detailed description of the Granger/Sims causality tests and
results can be found in Appendix One.

Endogeneity may be more widespread. The percent part-time, percent female, density and industry mix
variables may also be endogenous. If specifications are estimated (using either the certification success rate or the
certification success proportion as the dependent variable) that either omit or lag these variables the coefficient on
the mandatory vote dummy variable is negative and significant at greater than the 99 percent level in all
specifications.
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checkoff) , environment variables (mix, female, partime, density, uerate, pdot), and province
dummies as explanatory variables. Specification #2 adds province-specific time trends?® Diagnostic
tests on the error structures of both specifications show that  heteroscedagticity exists across provinces,
correlation exists among the provinces a a point in time; and there is province-specific first-order
autocorrelation. FGLS corrects for these problems and provides more efficient estimates than OLS.
The FGLS estimates are presented in columns 1 and 2 of Table 3.

Results on the legidation variables are Smilar across specifications. In both specifications the
coefficient on the mandatory vote dummy is negative and sgnificant a more than the 99% confidence
level. The evidence suggests that mandatory representation vote legidation reduces certification
success rates by approximately 9 percentage points below what they would have been under card
check. Since the mean vaue of the certification success rate for the sampleis 69 percent this
represents a reduction of 13 percent in the certification success rate when mandatory vote legidation is
inforce. The coefficients on first agreement arbitration and compulsory dues checkoff are never
sgnificantly different from zero. Since these legidative varigbles are likdly to be positively corrdaed
with political support for unionization but are ambiguoudy related to certification success these results

provide further confirmation that the negative sgnificant coefficient on the mandatory vote dummy

26 The results on the mandatory vote coefficient are not very sensitive to the inclusion of covariates The
coefficient on the mandatory vote dummy variable is negative and significant at the 90 percent level in aregression
that includes only the legislation variables. When province fixed effects are added to this regression the mandatory
vote coefficient is negative and significant at greater than the 99 percent level. Other specifications were estimated.
These specifications included (national) year dummies, quadratic province-specific time trends and various forms of
the environment variabl es (the quadratic unemployment rate, the proportionate rate of change in the unemployment
rate, the rate of changeininflation, and quadratic union density). In any specification that included the legislation
variables and the province dummies the coefficient on the mandatory vote dummy variable was negative and
significant at at least the 90 percent level. The negative effect of mandatory votes on certification successis robust
across many specifications.
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vaiableisnot just reflecting legidative endogendty.

Results on the environment variables are mixed. The coefficients on the cyclicd variables are
gamilar in both specifications: the unemployment rate is dways negdtive and sgnificant; the inflation rate
is never Sgnificantly different from zero. Higher unemployment rates appear to reduce certification
success. Coefficients that describe structurd factors vary across the specifications. The industry mix
coefficient is postiveand significant in Specification #1. 1t may be that this coefficient is not Sgnificant
in Specification #2 because the province-gpecific time trends introduced in this specification capture
mog of the variation in thisvarigble. The 9gn on the industry mix coefficient confirms prior
expectations. The coefficients on percent female, percent part-time, and provincia union dengty are
usudly not agnificantly different from zero.

Win Rate Results.

The same specifications are estimated using the win rate as the dependent variable. These
results are presented in columns 3 and 4 of Table 3. Diagnostic tests indicate that FGLS can improve
the efficiency of Specification #3 by correcting for heteroscedagticity across provinces, correlation
between provinces, and province-specific firs-order autocorrelation. Diagnogtic tests indicate that
FGLS can improve the efficiency of Specification #4 by correcting for heteroscedadticity across
provinces and correlation between provinces.

When the percentage of newly certified firms rather than the certification successrate is used as
the dependent variable, the coefficient on the mandatory vote dummy continues to be negative and
ggnificant a more than the 99% leve in adl specifications. The coefficient on the first agreement

arbitration dummy variable is never sgnificantly different from zero. The coefficient on compulsory dues
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checkoff is negative and sgnificant in the FGL S result for Specification #4. Coefficients on cyclica
variables perform amilarly in both specifications. The coefficient on the unemployment rate is aways
negative and sgnificant. The coefficient on the inflation rate is dways positive and dgnificant. The
dructurd variables present fairly consstent results. The percent femae coefficient is dways sgnificant
and negative as expected. Percent part-time and union density coefficients are never sgnificantly
different from zero. The coefficient on industry mix is negative and sgnificant in Specification #3
otherwise it is not sgnificantly different from zero.

The results from the win rate specifications confirm that a sgnificant, negative relaionship exists

between mandatory representation votes and certification success.

7. Conclusions

The results presented in this paper show that mandatory vote legidation reduces certification
success rates gpproximately 9 percentage points below what they would be under card check. This
result is robust across different specifications and sgnificant a more than the 99% confidence levd.
The cross-section time-series approach used to obtain these resultsis preferred to elther a pure time-
series or a pure cross-section gpproach. Firg, it incorporates more variation. Second, it alowsthe
inclusion of province dummy variables and province-specific time trends that address the problem of
unobserved heterogeneity and may provide aremedy for legidative endogeneity. This means that we

can have some confidence that the impact of mandatory votes on certification success has been
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correctly identified.

These results are relevant to policymakers who should be aware that the type of recognition
procedure affects certification success and will influence the ability of unions to maintain and expand
their membership. The evidence helps us to understand why the labour movements in North America
and the U.K. have supported card check recognition procedures while business has preferred
mandatory votes. The results dso suggest that differences in recognition procedures between the U.S.
and Canada may provide a potentid explanation for why Canada s unionization rate is higher than that

of theU.S.
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Table 1*

Arbitration in Canada 1976-1997* *

Mandatory Representation Votes, Compulsory Dues Checkoff and First Agreement

Jurigdiction Mandatory Vote Checkoff First Agreement
Federal 847 784
Newfoundland A2 85:6 85:6

PEI not yet proclaimed***
Nova Scotia 775

New Brunswick

Quebec 77:12 77:12

Ontario 95:11 80:6 86:5

Manitoba 97:2 72:11 82:2
Saskatchewan 725 .6

Alberta 88:11

British Columbia 84:61093:1 779 73:11

* Sources for Table 1 are found on the following page.

**The numbersin the cells of the table indicate the year:month the legislation isintroduced. Inamost all
jurisdictionsthe legislation remainsin force until the end of 1996. The one exception is mandatory vote legislation in
B.C. that was repealed in January, 1993.

***| egislation to introduce First Agreement Arbitration was passed in PEI on May 19, 1994. It comesinto force on
proclamation. Itisnot yetinforce.
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Sourcesfor Table 1:

Labour Legidation in Canada, 1949-50. Ottawa: Department of Supply and Services,

Labour Legidation of the Past Decade: A Review of Developmentsin Canadian Labour Legidation for
the 1951-1960 period. Ottawa: Dept. Of Supply and Services, 1961.

Department of Labour, Legidation Research Branch, Recent L egidation and Adminidraive
Developments. Ottawa: Department of Supply and Services, 1961, 1962, 1963, 1964, 1965, 1966.

Labour Canada, Legidative Research Branch, Devel opments in the Enactment and Adminigration of
Labour Law in Canada. Ottawa: Ministry of Supply and Services, 1966-67, 1967-68, 1968-69,
1969-70, 1970-71.

Labour Canada, Legidative Review. Ottawa: Department of Supply and Services, volumes 1 through
22, covering the period from 1973 to 1989-90.

HRDC, Highlights of Mgor Developmentsin Labour Legidation. This covers the period from 1990 to
1998 and is available from the HRDC website: http://labour-travaill.hrdc-drhc.ge.calpolicy
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Table?2

Variation in Legidative
Environments of Nine Canadian
Jurisdictions from 1978 to 1996
Legidaive Environment Number of
Observations
Mandvot | Firstarb | Checkoff
e
no no no 38
yes no no 28
no yes no 0
no no yes 26
yes yes no 0
no yes yes 65
yes no yes 0
yes yes yes 14
Tota 171
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Table 3: Results

Dependent Certification Success Rate Win Rate

Variable (certrate) (winrate)

Specification #1 #2 #3 #4

mandvote -9.08 (.959)** -8.88 (1.07)** | -.052 (.019)** -.140 (.018)**
checkoff -.55(2.33) -2.42 (2.35) -.014 (.024) -.064 (.030)
firsarb -.28 (1.44) -3.23 (1.69) .028 (.015) -.006 (.019)
mix 2.71 (0.79)** 1.05 (.837) -.018 (.009)* -.015 (.011)
female -.28 (0.27) -.09 (.042) -.023 (.004)** -.020 (.006)**
partime 1.18 (0.38) * .56 (0.51) .009 (.005) .007 (.006)
density 0.26 (0.20) 0.08 (0.23) .004 (.002) -.002 (.003)
uerate -1.21 (0.14)** | -1.22(0.22)** | -.016 (.003)** | -.018 (.003)**
pdot .06 (0.10) .07 (0.12) .006 (.002)** .006 (.002)**
bc 3.44 (2.85) 7.67 (4.50) 124 (.061)* 409 (.064)**
ata -3.89 (2.98) -5.46 (5.79) -.064 (.043) -.196 (.067)**
sask 2552 (5.86)** | 8.71(8.60) =122 (.073) -.058 (.113)
man 12.42 (3.33)** 5.31 (5.83) -.103 (.041)* -.070 (.062)
ont -.03(2.62) -5.98 (4.87) 047 (.032) .035 (.044)
que 11.42 (2.67)** | 12.37 (4.43)** | .271(.068)* 647 (.057)**
ns 19.99 (1.65)** 16.56 (3.00)** | .164 (.035)** 168 (.041)**
nfld 7.05 (3.78) 5.06 (7.50) .205 (.048)** 218 (.063)**
bctime -.23(0.28) -.012 (.004)**
altime -.56 (0.34) .011 (.004)*
satime .61 (0.33) .002 (.004)
matime 45 (0.33) .004 (.003)
ontime .35 (0.27) .004 (.003)
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gutime -.25 (0.26) -.022(.004)**
nbtime -.28 (0.33) -.0009 (.003)
ngime -.45 (0.28) .005 (.004)
nftime .36 (0.39) .009 (.005)*
constant -18.73 (28.70) 42.70 (31.33) 1.56 (.339)** 1.60 (.441)**
Diagnostic Statistics (1)
Wald (2) 136.05** 131.21** 256.57** 149.66* *
Likelihood 74.21%* 76.68** 61.27%* 52.26**
Ratio (3)
Autocorréation | .1104 1873 2.81 3394
Statistic (4)
Autocorrelation | 6.59* 6.92* 12.82**
Statistic (5) 5.74* 11.91**

10.39**

5.72*

The numbersin brackets are standard errors.
**ggnificant a & least the 99 per cent level
* ggnificant at at least the 95 per cent leve

(1) TheFGLS specification was chosen based on a significance of at least 95%.

(2) Thenull hypothesisfor the Wad Statistic is that of homoscedastic errors cross provinces.
(3) Thenull hypothesis for the Likelihood Ratio Statidtic is that there is no correlation between
the error terms of the provinces a a point in time.
(4) Thenull hypothesis for this autocorrdation gatistic is that there is common firgt-order
autocorrel ation across provinces.
(5 Thenull hypothesis for this autocorreaion satidtic is that there is province specific firgt-
order autocorrelation. There are ninetest datigtics - only those that are significant &t a

the 95 percent level are reported.
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Data Appendix
The data are annual and cover the period from 1978 to 1996. The data set beginsin 1978

because data on the number of business enterprises by province are only available from 1978. Nine
Canadian provinces are represented inthedata.  Prince Edward Idand is omitted because no
certification data are readily available for this province. (P.E.l. isavery smdl province with atota
population of approximately 100,000.) The federd jurisdiction is omitted because data on the
explanatory variablesfor this sector are not available. Descriptive statistics for dl of the variables used

in the study are presented in Table AL,

Dependent Variables

The certification success rate (certrate) is defined as the percentage of disposed certification
gpplicationsthat are granted. The data on certifications granted and certifications disposed come from
Martindlo (19968). This publication provides information on al jurisdictions except Prince Edward
Idand. Dataare available from as early as 1951, for some jurisdictions, to 1993 or 1994. Professor
Martindlo kindly provided updated figuresuntil 1996. The data are compiled from the Annua
Reports of the private sector Labour Relations Boards (LRBs) of the various jurisdictions and include
information on certifications in the public and private sector as well as the congtruction industry.  Note
that the data used for this paper do not dlow usto distinguish between certifications granted to unions
organizing new bargaining units and those granted to unions organizing existing bargaining units through

raids or displacements. Such information is available only on avery limited bassin the Annua Reports.
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Special Notes on British Columbia and Alberta?”’

In 1988 legidation was passed in British Columbia that extended bargaining rights to teachers.
The teachers responded by certifying the professiond association that had functioned as their union.
This change in coverage accounted for 75 certifications granted and disposed in 1988. Since this paper
is not addressing the impact of changes in coverage on certification success the 1988 numbers for
certifications filed, granted and disposed in B.C. in 1988 have been reduced by 75 to diminate the
impact on certification success of this legidative change.

Datafor certifications digposed and certifications granted in 1986 and 1987 are not available in
Alberta due to computer problems at the Labour Relations Board. These numbers are created using
the same procedure as Martindlo (1996a). Since the average retio of certificationsfiled to
certifications digposed is gpproximately one, certifications disposed is set equd to certifications filed for
these two years. Certifications granted is obtained by multiplying certifications filed in 1986 and 1987
by the average of the retio of certifications granted to certifications filed in 1989 and 1990. Thislater
period is used because ajudicid ruling in 1984 that was later overturned meant that certification
behaviour over the earlier period (1984, 1985) was highly unusud. Unfortunately it is not possible to
adjust the data to eliminate the effect of the ruling. 1988 is not used because the computer problems
meant that the datain 1988 only covers four months of the year.

The win rate (winrate) is defined as the percentage of firms where certifications are granted.
The data on number of firms are provided by the Business and Labour market Analysis Divison,

Statistics Canada from its Longitudina Employment Anaysis Program (LEAP).2? The LEAP systemis

2'All of the detailed information concerni ng British Columbia and Alberta comes from Martinello (1996a).

28] would like to thank John Baldwin and Bob Gibson at Statistics Canada for ki ndly providing this data.
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alongitudina micro-database on businesses in the Canadian economy constructed through a record
linkage of adminigtrative data from Revenue Canada and Employment and Immigration Canada and
Statigtics Canada survey data. Only businesses that have paid employeesin Canada are considered.
The term businessincludes dl businesses or organizations which during areference year have remitted
socid security and tax deductions on behalf of these employees to Revenue Canada.  Establishment
data are only available from 1978. Almogt al the LRB Annud Reports cover a 12 month period.
However occasondly a LRB Report covers as short aperiod as 4 months or aslong a period as 15
months. Thisis not an issue in the congtruction of the certification success rate variable since both the
numerator and denominator of this variable are defined for the same period of time. For the win rate
varidble it is necessary to annudize certifications granted using the information on the length of time (in

months) the Annual Report covers. Thisinformation is avalable in Martindlo (19964).

Legidation Variables
Mandatory representation votes (mandvote), compulsory dues checkoff (checkoff) and first
agreement arbitration (firstarb) are captured using dummy variables. In each casethe varigble is equa
to zero if the legidation isnot in force in the period. It isequa to onewhenitisin force. Itisequd to
the fraction of the year that it isin force in the year it isintroduced (monthsin force/12).
The datafor this variable are compiled from the sources listed in Table 1. Where possible the

data are cross-checked againgt information available in other studies (e.g. Martindlo (1996a).)
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Economic Environment
The unemployment rate (uer ate) for each province isthe relevant series from the Labour Force

Survey, Annua Averages database on CANSIM. (Series numbers. D987851, D987569, D987287,

D987005, D986723, D986441, D986159, D985877, D985313).
Theinflation rate for each province (pdot) is caculated from the CHI- All Itemsfor itslargest
city (1986=100). Again the source of thisinformation isthe CANSIM database (Series numbers:

P818800, P818600, P818200, P817800, P817000, P816400, P816600, P816000)

Employment and Industry Mix

Theindustry mix varidble (mix) is described in the paper. The base weights for the measure are
the nationd unionization rates for each industry in 1976. The Corporation and Labour Unions Returns
Act (CALURA) provides unionization rates for eeven industry groupsin 1976. The ‘employment rate
for each indudtry, in each year, for each province is calculated using data on employment that
correspond to each of deven industry groups of the unionization data and data on total employment in
the province. Theindustry groups are; agriculture; forestry; fishing and trapping; mines, quarries and oil
wells, manufacturing; congtruction; trangportation, communication and other utilities; trade; finance;
service indudtries; and public adminigtration. These data, as well as the data necessary to congtruct the

percent of employment that is part-time (partime) and the percent of employment that is femde

(female) are from the Labour Force Survey, Annual Averages and were accessed through the
CANSIM database. (Series numbers:. (total employment) D987714, D987342, D987150, D986868,
D986586, D986304, D986022, D985740, D985176; (employment by industry) D987751-D987765,

D987469-D987583, D987469-D987483, D987187-D987201, D986905-D986919, D986624-

30



D986637, D986341- D986355, DIS6059-DI86073, DIS5777-D985791, D985213-D9IS5227;
(female employment) D987732, D987450, DI87168, DIS6886, DI86604, DIS6322, DISE04O,
D985758, D985194; (part-time employment) D987797, DI87515, D9I87233, DI86951, DISE669,

D986387, D986105, D985823, D985259.)

Union Saturation

The union density concept used in the empirica andyssis defined as.

densty = union members X 100
paid labour force

The series on union membership comes from the Corporation and Labour Unions Return Act

(CALURA). Thiswas discontinued in 1992. Statistics Canada continued to collect comparable data
until 1995. The data from the period from 1993 to 1995 are available from Statistics Canada,
Unionization in Canada: A Retrogpective. (Catalogue No. 75001-SP) Supplement, Summer 1999.
The 1996 union dengity data for each province is constructed by fitting alinear trend to the existing
union dengity seriesfor each province. The CALURA sriesitsaf isnot entirely consstent because of a
revisonin 1983. It dso does not cover dl union members because only unions with 100 or more
members were required to report. | have defined potentia union members as the “paid labour
force’. The paid labour forceis equd to the tota |abour force minus those who are self-employed.

Again the data are from the LES. Annua Averages on the CANSIM database.(Series numbers:

(labour force) D987677, D987395, D987113, D986831, D986549, D986267, D985985, D985703,
D985139; (salf-employment) D987769, D987487, D987205, D986923, D986641, DI86359,

D986077, D985795, D985231)
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Table Al: Descriptive Statistics (1978-1996)

Vaiadle Obsarvations | Mean Std. Dev. Min Max
certrate 171 69.04 10.84 39.53 97.65
winrae 171 25 15 .05 .79
mandvote 171 23 42 0 1
checkoff 171 .61 49 0 1
firgarb 171 45 49 0 1
mix 171 28.74 2.38 22.34 33.20
femde 171 42.37 2.75 34.26 46.21
partime 171 16.90 3.04 8.57 23.29
density 171 31.01 4.84 21.20 43.92
uerate 171 10.51 3.71 3.80 20.80
pdot 171 5.02 3.19 -1.46 13.26
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Appendix One: Causality Tests

The empirica andysis presented in the body of the paper suggests that mandatory
representation votes have a significant negetive effect on certification success. Thisresult could be
spurious due to the endogeneity of legidation. If public opinion has turned againgt unions it may be that
the introduction of mandatory vote legidation redly has no effect on certification success but rather the
decrease in certification success reflects declining public support of unions. It is possible to test for the
exogeneity of mandatory vote legidation directly usng a Granger/Sims approach. The basic idea behind
thistest isthat if mandatory vote legidation is exogenous and has a negative effect on the level of
certification success this effect should only be observed in periods after the legidation isintroduced. In
order to perform this test dummies are crested that capture the timing of the introduction of mandatory

vote legidation:

D03: equas1 three years before mandatory votes are introduced and zero in dl other years.
D02: equas 1 two years before mandatory votes are introduced and zero in dl other years.

D01: equals1 oneyear before mandatory votes are introduced and zero in al other years.

D00: equaslintheyear mandatory votes are introduced and zero in al other years.

D10: equaslinthefirg year after mandatory votes are introduced and zero in dl other years.
D20: equaslinthe second year after mandatory votes are introduced and zero in dl other years
D30: equaslinthethird year after mandatory votes are introduced and zero in al other years.

A number of specifications are estimated that incorporate these dummies. Theseresultsare
shownin TablesA2 and A3. All specifications are estimated usng OLS. In dl these specifications
there isno indication of declining levels of certification success in the periods prior to the introduction of
mandatory vote legidation. The coefficients on the leading dummies (D03, D02 and DO1) are typicaly
not Sgnificant and if Sgnificant are pogtive in gn.
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Table A2: Causality Tests dependent variable isthe certification successrate

Vaiddle |#1 #2 #3 #4 #5 #6

D03 74932 | 467(318) |477(312) 7.96(3.14)* | 555(324) |5.72(321)
D02 4.99 (3.26) | 1.63(3.23) 1.76(3.17) 536(3.21) |230(3.36) | 2.65(3.33)
DO1 1.91(322) | -.92(3.16) -62(3.12) 287(318) | .02(329) |.51(327)
D00 -42(325) | no 5.08(3.33) 511(327) | no 349(3.42)
D10 78315 |no 6.57(3.27) | 276(318) |no 5.80(3.36)
D20 -11(318) | no 557(3.29) 207 (324 |no 4,97 (3.39)
D30 -1.49(358) | no 341(3.58) 144 (350) | no 3.80 (357)
mandvote | no -7.05(1.99)** | -10.5(2.41)** | no -4.34(2.57) | -7.24(2.92)*
firstarb 14(230) | 57 (222 -.15(2.18) 214 (2.83) | -2.78(2.82) | -2.64(2.79)
checkoff | -47(3.21) | -.68(3.10) -1.51(3.06) 1.20 (412) |-1.00(4.16) |-.75(4.12)
structural yes yes yes yes yes yes
variables

cyclical yes yes yes yes yes yes
variables

province yes yes yes yes yes yes
dummies

province no no no yes yes yes

time trends

Standard errors are in parentheses.

* Significant at a least the 95 percent levd.
**Significant at at least the 99 percent level.




Table A3: Causality Tests - dependent variableisthe winrate.

Variable #1 #2 #3 #4 #5 #6

D03 08(.04)* |.07(04) |.07(04) |.08(.03)* [.03(.03) .03(.03)
D02 10(.04)* |.08(.04) |.08(04)* |.09(.04)** |.04(.04) .04(.04)
DO1 02(.04) |.003(.04) |.004(.04) |.006(.04) |-.04(.03) |-.04(.03)
D00 -02(04) |no .004(.04) |-03(04) |no .03(.04)
D10 -06(.04) |no -.03(.04) |-05(04 |no .01(.04)
D20 -06(.04) |no -.03(.04) |-05(04) |no .006(.04)
D30 -07(04) |no -05(.05) |-05(.04) |no -.007(.04)
mandvote | no -07(.03)* |[-05(03) |no -.14(.03)** |-.15(.03)**
firstarb 05(03) |.05(03) |.05(03) |.03(.03) 01(03) |.02(.03)
checkoff | -.004(.04) |-.01(.04) |-.009(.04) |-.002(.05) |-.04(.04) |-.04(.04)
gructurd yes yes yes yes yes yes
variables

cydicd yes yes yes yes yes yes
variables

province yes yes yes yes yes yes
dummies

province no no no yes yes yes

time trends

Standard errors are in parentheses.

* Significant at at least the 95 percent levd.
**Significant at at least the 99 percent leve.
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