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Abstract
We use longitudinal data from an Irish household survey to measure the union wage premium.  A sub-sample where the worker’s payslip was seen by the interviewer is unlikely to have measurement error for the union variable.  The results support the finding that measurement error leads to a large downward bias in fixed effects estimates of the union effect but indicate that ability bias has a small effect on the average union wage premium.
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Concerns about ability bias are commonly expressed in the large literature that estimates union wage effects by comparing the wages of union and non-union workers using cross-section data.  As suggested by Lewis (1986), a union wage premium implies that unionised firms may be able to hire more able workers than non-union firms.  In this case part of any observed wage premium may reflect a return to ability.  Alternatively, Farber (1987) raises the possibility that if returns to ability are lower for union workers, unionised firms may find it difficult to attract higher skill workers.  In this case the observed union wage premium may overstate the true effect of unions on the wage.   Also Wessels (2004) argues that Lewis’s prediction may not hold in a repeated bargaining framework where unions raise future wages in response to an improvement in worker quality.  In fact empirical evidence discussed below suggests that selection is two sided.  If union contracts lower returns to skill two sided selection makes sense since employers will be able to select workers with high unobservable skills from the longer queues of workers with low observed skill that will apply for union jobs.  Workers with high unobserved skill will be less likely to apply for union jobs where wages are compressed.  Hirsch (2004) discusses these issues and the associated empirical literature in more detail.
Fixed effects regressions are a candidate for dealing with ability bias.  Mellow (1981) or Mincer (1981) for example estimated substantially smaller union wage premiums using fixed effects compared to cross-section estimates and interpreted these results as evidence of ability bias.  Freeman (1984) highlights a problem with fixed effects estimates, demonstrating that a small amount of measurement error in panel data (where a workers union status may be miscoded randomly in a small number of cases ) can lead to a substantial downward bias in estimating the union premium[footnoteRef:2].  This is because whenever a miscode occurs it will falsely indicate a change in union status that has not occurred.  Since there has been no change in status the wage will be unchanged, but this will be incorrectly interpreted by the fixed effects estimator as indicating that a change in union status leaves the wage unchanged leading to downward bias in the estimate of the union wage effect.  Since only some workers truly change union status in any period, but every miscode in union status will almost certainly be falsely interpreted as a change in union status, a small number of miscodes in the total sample may represent a substantial fraction of the number of workers who truly switch union status and in turn lead to substantial downward bias in the estimate.   [2:  Angrist and Pischke (2009) use Freeman’s paper to illustrate the role of measurement error in fixed effects regressions in their recent popular econometrics book.] 

	Several approaches have been adopted to deal with this problem.  Card (1996) and Freeman (1984) use employer data collected from the 1977 Current Population Survey to verify responses given in the workers questionnaire.  Correcting for measurement error across skill groups Card (1996) finds positive/negative selection into unions for workers with low/high unobservable skills but that overall ability bias cancels out so that the effect on the average wage is small.  Using workers who switch industry and occupation category as well as union status from the Current Population Survey, Hirsch and Schumacher (1998) find a similar pattern of selection for workers with low/high unobserved skill. Card (1996) finds that returns to observed skill decline with the skill while Hirsch and Schumacher (1998) find that returns to observed skill are constant.  While the evidence that skill bias varies across the distribution of worker ability is convincing we are unable to explore this issue in this study due to sample size considerations and the small number of workers who switch union status in our data which is discussed below.  The CPS only follows workers for two periods.  Freeman (1984) used Panel data sets such as the Panel Study of Income dynamics or the National Longitudinal Study of Youth which observe workers for longer periods.  These longer panels tend to have a larger share of union switchers, thus reducing the noise to signal ratio for the measurement error problem discussed above[footnoteRef:3]. [3:  The panel we use in this paper retains people for a maximum of four periods but has the feature that attrition rates are high in waves three and four.  When a household drops out in wave three they may be replaced by a new replacement household for the remaining two periods leading to a small proportion of observations in the sample remaining for more than two years.] 

Given the problems discussed above estimates of the union wage premium often use cross-section estimates and mitigate potential ability bias by attempting to control for ability with control variables or dropping observations likely to contain errors.  See Blanchflower and Bryson (2003) or Gittleman and Pierce (2007) for example.  In this paper we use a union membership variable that is very unlikely to be miscoded for a large fraction of the sample to analyse the effect of measurement error.
 
Data and results
We use data from the EU Survey of Income and Living Conditions for Ireland from 2006-2010.  The Irish Central Statistics office collects this annual household survey. The survey asks workers what their last wage payment was, whether this was their usual wage and indicates whether the interviewer saw the workers wage slip for this payment.  In a series of questions on deductions from the “last wage/salary payment”, workers are asked “Was a trade union subscription deducted at source from your last wage/salary”.  Workers who answer “yes” to this question are then asked how much the deduction was.  Our measure of union membership assigns workers as members if they answer yes to the first question and record a positive number for the subscription amount.
 Arguably this measure of membership would have comparable measurement error to many household surveys which simply asks workers if they are union members[footnoteRef:4].  If we limit the sample to workers whose payslip was seen, the worker would have to incorrectly report whether they pay a subscription, continue by incorrectly entering an amount for the subscription that is consistent with the first incorrect answer and finally the interviewer would have to fail to resolve these discrepancies with the observed payslip before the worker could be misclassified.  Arguably this is very unlikely to happen.  We might worry that the type of worker who has a payslip available may differ from a worker that does not.  Summary statistics for both samples in Table 1 indicate that mean wages are about 11% higher for private sector workers whose payslip is seen while membership is about 24% for this group relative to 19% for those whose payslip was not seen.  We see a similar pattern of higher wages and membership for workers whose payslip was seen when we include public sector workers.  Our regression analysis will control for a wide range of observable characteristics while the fixed effects estimator will control for fixed unobservable characteristics.  [4:  The fact that our measure uses information from a second question to exclude workers who do not report positive subscriptions arguably reduces measurement error relative to other surveys, although the results presented below change little if we do not exclude this group.] 

We create a panel of employees where an individual is matched over subsequent waves by their personal identification number and verify that gender, nationality and age are consistent across waves.  Results for the union coefficient are presented in Table 2 for a range of specifications.  The first row in Table 2 shows a highly significant premium of 13.7% for a cross-section regression using the full sample of private sector employees.  In line with the evidence from Mellow (1981), Mincer (1981) Freeman (1984),   and more recent studies such as Koevoets (2007),  Cai et al (2011) and many other studies, the coefficient falls substantially to 5.8% and is not statistically significant in the fixed effects regression.  Notably when we limit the sample to those whose payslip is seen (36% of all workers) the coefficients for both cross-section and fixed effects are similar:  12.5% and 10.9% respectively and both statistically significant.  This is in spite of the fact that only 5.8 workers per thousand switch union status for this smaller sample compared with 9.4 for the full sample, indicating that there may be substantial measurement error in the full sample.  The second set of results in Table 2 includes controls for occupation, industry, firm size and tenure.  As is typically the case including controls for job characteristics reduces the premium substantially to 7.4% and 7.1% in the cross-section regressions [see Lewis (1986) or Blanchflower and Bryson (2003) for example].  Once again the fixed effects estimate for the group whose payslip was seen is 10% and statistically significant.  Interestingly the fixed effects estimate is larger than the cross-section estimate in this case violating Freemans (1984) hypothesis that cross-section/fixed effects estimates are upper and lower bounds for the true coefficient[footnoteRef:5].  The sample with lower measurement error shows the number of movers between union/non-union status is small, so that the fixed effect estimators are based on only twenty five movers across union status.  While the coefficient is statistically significant it would be nice to have an estimate based on a larger group.  To address this issue we include public sector workers and an interaction term between public sector and union status in the set of controls.  The results are presented in the bottom two panels of Table 2 and are broadly similar to the results discussed above[footnoteRef:6].   The union wage premium is smaller for public sector workers in line with the results from the US literature surveyed by Lewis (1986) but in contrast to the findings of Blanchflower and Bryson (2010) for the UK who find that public sector workers have a substantially larger premium.  A striking feature of the results is that across all specifications the fixed effects regressions indicate a small statistically insignificant premium when the full sample is used but a statistically significant premium of around 10% for a much smaller sample with a substantially smaller share of movers. [5:  Jakubson (1991) also finds evidence violating the bound argument, while Robinson (1989) also tests a variety of specifications and concludes that fixed effects may be a good approximation.]  [6:  The public sector coefficient is large and statistically significant in the cross-section estimates and small and insignificant in the fixed effects estimates.  While It is possible that measurement error is biasing the fixed effects results downwards in this case also, having the payslip viewed will not deal with the measurement error.] 


Conclusion
The larger more stable coefficients on the union premium for a smaller sample of workers whose payslip was seen and the fact that these workers are much less likely to change union status supports the contention that measurement error leads to substantial downward bias in the estimated union wage effect.  For the sample with less measurement error,  differences between the cross-section and fixed effects estimates of the premium are usually less than 3%, indicating that ability bias is not important consistent with Hirsch’s (2004) review of the literature.  The union wage premium is estimated to be around 10%. 
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Table 1: Summary statistics

	
	ALL WORKERS
	PAYSLIP SEEN
	PAYSLIP NOT SEEN

	Private sector
	

	Mean Weekly wage
	739
	774
	696

	Standard Deviation Weekly wage
	626
	593
	662

	Mean Union member ship
	0.22
	0.24
	0.19

	Standard deviation Union membership
	0.41
	0.43
	0.39

	Observations
	7,905
	4,338
	3,567

	Number of individuals
	5,867
	3,329
	2,538

	Switchers per thousand
	9.36
	5.76
	14.01

	Public and Private sector
	

	Mean Weekly wage
	802
	846
	731

	Standard Deviation Weekly wage
	620
	593
	655

	Mean Union member ship
	0.38
	0.44
	0.28

	Standard deviation Union membership
	0.48
	0.50
	0.45

	[bookmark: _Hlk345927315]Observations
	11,793
	7,234
	4,559

	Number of individuals
	8,265
	5,223
	3,042

	Switchers per thousand
	14.92
	11.33
	20.6



[bookmark: _GoBack]Table 2: Coefficient on Union dummy from log wage regressions

	
	ALL
	IF PAYSLIP SEEN

	Worker characteristics: Weekly wage  (Private sector only)

	
	Cross-section
	Fixed Effects
	Cross-section 
	Fixed Effects

	Union
	0.137
	0.058
	0.125
	0.109

	
	(0.000)**
	(0.087)
	(0.000)**
	(0.029)*

	R-squared
	0.579
	0.970
	0.602
	0.979

	Worker and job characteristics: Weekly wage (Private sector only)

	Union
	0.074
	0.061
	0.071
	0.100

	
	(0.000)**
	(0.076)
	(0.000)**
	(0.048)*

	R-squared
	0.642
	0.970
	0.672
	0.979

	Worker characteristics: Weekly wage (Private and public sector)

	Union
	0.144
	0.039
	0.136
	0.079

	
	(0.000)**
	(0.149)
	(0.000)**
	(0.039)*

	Public sector
	0.141
	0.013
	0.147
	0.034

	
	(0.000)**
	(0.607)
	(0.000)**
	(0.293)

	Union*public
	0.027
	-0.022
	0.019
	-0.044

	
	(0.228)
	(0.459)
	(0.479)
	(0.247)

	R-squared
	0.574
	0.964
	0.583
	0.971

	Worker and job characteristics: Weekly wage (Private and public sector)

	Union
	0.088
	0.049
	0.087
	0.076

	
	(0.000)**
	(0.074)
	(0.000)**
	(0.049)*

	Public sector
	0.105
	0.020
	0.128
	0.028

	
	(0.000)**
	(0.426)
	(0.000)**
	(0.382)

	Union*public
	0.020
	-0.026
	0.004
	-0.036

	
	(0.355)
	(0.381)
	(0.872)
	(0.349)

	R-squared
	0.638
	0.964
	0.658
	0.971


We cluster over the individual identifier in the cross-section regressions.  Robust p values are in parentheses.  * denotes significant at  5% and  ** significant at 1%. All regressions also include month and year dummies, eight region dummies, five health dummies, an urban dummy, age, age square weekly hours worked, weekly hours squared, weekly hours cubed,  a born in Ireland dummy, a male dummy,  thirteen education dummies, a marital status dummy years of employment experience and years of employment experience squared.   Additional controls for job characteristics are one digit industry and occupation dummies, five  firm size dummies, job tenure and tenure squared.
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