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NOTES and COMMENTS 

Union and Gender Wage Gap Estimates for 
Young Workers in Ireland: A Note 

BAERY R E I L L Y * 
University of Sussex 

Abstract: This note exploits data from the Y E A / E S R I Follow-Up Survey of School-Leavers from 
1981 and 1982 to provide union wage gap estimates for young male and female workers. In 
contrast to the evidence available for the adult labour market in Ireland, the union wage effect 
for young male workers is found to be relatively small. Young female union members, on the 
other hand, fare considerably better. The union wage gap is seen to decline with employer size 
for both gender groups. In addition, the effects of unions on the size of the male/female gender 
wage gap is also assessed. In this regard, unions are seen to perform an important role in 
significantly reducing its magnitude. 

I I N T R O D U C T I O N 

T his note exploi ts t h e 1987 Y o u t h E m p l o y m e n t Agency ( Y E A ) / 
Economic and Social Research Ins t i tu te (ESRI) Fol low-Up Survey of 

School-Leavers to provide estimates of un ion wage effects for a sample of 
young full- t ime employees. Recent studies by Freeman (1992) and Callan and 
Rei l ly (1993) provided estimates for adul t workers i n I re land. I n contrast, 
th is note explici t ly focuses on union wage effects for young workers and, i n 
addition, examines the effect of unions on the size of the gender wage gap. 

The findings of Freeman (1992) and Cal lan and Reil ly (1993) suggest the 
existence of a sizeable un ion wage effect. However, due to data constraints, 
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impor tan t variables i n the wage determination process are omitted from their 
studies. A potent ia l ly crucial omission i n both cases is employer size (as 
measured by to ta l number of employees). Failure to control for employer size 
may lead to an upward bias i n the estimated union wage effect i f there exists 
a posi t ive re la t ionsh ip between employer size and u n i o n i s a t i o n . 1 The 
avai labi l i ty of employer size information i n the YEA/ESRI survey allows the 
possible extent of this part icular bias to be explored. 

The next section of th i s note describes the data set employed i n the 
empi r ica l analysis. Two subsequent sections provide a discussion of the 
empirical results and some conclusions. 

I I D A T A DESCRIPTION 

The data set employed i n th i s analysis is derived from the Y E A / E S R I 
Fol low-Up Survey of 1981/82 School-Leavers carried out i n the A u t u m n of 
1987. This paper focuses on the sub-set of male and female employees who 
are i n regular ful l - t ime non-agricultural jobs and who described themselves 
as w o r k i n g for payment or profi t . I t excludes indiv iduals who classified 
themselves as ei ther employers or self-employed. The respondents used i n 
th is note ranged i n age from jus t under 20 years to jus t over 27 years of age. 
A fuller description of the survey from which this data are d rawn is available 
i n Breen (1991). 

The variables to be used i n the subsequent analysis are defined i n detail i n 
Table A l of the Appendix to this note w i t h summary statistics also provided 
i n Table A2 of this Appendix. 

I l l T H E E M P I R I C A L RESULTS 

The sample used contained 609 individuals; 334 of whom are female. The 
proport ion of females who are un ion members is nearly 44 per cent w i t h the 
comparable figure for males of 33 per cent. The overall union density figure 
for both males and females is jus t under 39 per cent which is somewhat lower 
t h a n the un ion density estimate for 1987 reported i n Roche (1992). On the 
basis of our sample, therefore, young workers appear less l ike ly than adul t 
workers to be un ion members. 

I n th is note no a t tempt is made to model econometrically either un ion 
membership or the female par t ic ipat ion decision. Given the you th of the 
workers analysed, this la t ter omission is not viewed as important . The former 

L On the basis of the data employed in this study over 61 per cent of employees in firms with 
over 100 employees are union members. In contrast, only 16.6 per cent of employees in firms 
with less than 20 workers are union members. 



omission is jus t i f ied on the basis of an absence from the data set employed of 
appropriate variables for the purposes of identification. 

The problem of identif icat ion i n the un ion endogeneity model (as w e l l as 
other impor tant econometric issues relat ing to this model) continues to be the 
subject of much research (see for example, Heckman and Honore' (1990)). I n a. 
more recent paper Lanot and Walker (1993), us ing the U n i t e d Kingdom 
Fami ly Expenditure Surveys, at tempt to resolve the identification problem by 
use of an unearned income variable i n the i r un ion selection equat ion. 2 I n 
addi t ion, they suggest use of semi-parametric est imation procedures given 
the sensit ivi ty of the two-step Heckman procedure to departures from the 
normal i ty assumption i n the selection or control equation. Lanot and Walker 
(1993) do however conclude t h a t least squares procedures are l i k e l y to 
provide more robust estimates of the union wage differential t han the more 
sensitive control function methods. For the purposes of th is note we adopt 
Ord inary Least Squares (OLS) procedures throughout and do not examine 
any a l ternat ive es t imat ion methods. B o t h the Heckman and the semi-
parametric procedures require appropriate variables for identification. Given 
the absence of plausible ident i fying variables i n our data set (for example, 
there is no unearned income variable) use of these procedures is avoided. 

W a l d tests were i n i t i a l l y employed to establish the extent to wh ich the 
data support sp l i t t ing of the overall sample into a number of different sub-
samples, Given the presence of severe heteroscedasticity, Chow tests (based 
on the assumption of homoscedastic error variances) are inva l id (see Greene 
(1992, Ch.14)). The adoption of the W h i t e (1980) corrected variance-
covariance ma t r ix requires use of the Wald test ing principle to test restric­
tions of interest. 

I n the f i rs t instance a wage equation was estimated for the fu l l sample of 
609 ind iv idua l s w i t h a f u l l set of gender d u m m y interact ions. The n u l l 
hypothesis of common effects across the two gender groups was decisively 
rejected w i t h a W a l d value of 71.1 (dis t r ibuted as %2 w i t h 18 degrees of 
freedom). The data thus support the bifurcation of the sample into male and 
female sub-samples. These sub-samples were then used to estimate male and 
female wage equations each w i t h a f u l l set of un ion membership dummy 
interactions. The n u l l hypothesis of common effects across the union and non­
un ion sectors was upheld for the male sub-sample w i t h a W a l d value of 18.3 
(d i s t r ibu ted as %2 w i t h 17 degrees of freedom). The comparable n u l l 
hypothesis for the female sub-sample was, however, rejected by the data w i t h 
a W a l d value of 154.1 (distributed as %2 w i t h 16 degrees of freedom). 

2. Lanot and Walker (1993) include non-labour income in their union selection equation 
arguing that union supplied services (including psychic ones such as job security) are normal 
goods. Their reported estimate (see p. 19) is consistent with this rationalisation. 



The foregoing results, therefore, suggest the estimation of separate union 
and non-union female wage equations. Al though the results do not support 
s imi la r t rea tment for the male sub-sample, a number of interactions were 
found to be i n d i v i d u a l l y s ta t i s t ica l ly significant. These were the un ion 
interactions w i t h the two employer size dummies and the union interact ion 
w i t h the t h i r d - l e v e l educat ional qua l i f i ca t ion d u m m y . 3 These three 
interactions were also found to be jo in t ly statistically significant w i t h a W a l d 
value for these three interact ive terms of 13.5 (dis t r ibuted as %2 w i t h 3 
degrees of freedom). The reported male equation, therefore, includes the 
estimated effects for these three interactive t e rms . 4 

Table 1 contains OLS estimates for a full-sample male equation ( w i t h the 
addit ional interactions tha t were found to be individual ly significant) and two 
separate female equations for the un ion and non-union sectors respectively. 
Given the presence of heteroscedasticity i n a l l three equations as confirmed 
by the calculation of a Breusch-Pagan test (see Breusch and Pagan (1979)), 
the Whi te (1980) correction for heteroscedasticity is again adopted. 

I n terms of the male equation, the variables capturing age and experience 5 

on the current job are both found to be statistically insignificant. Residing i n 
the Greater D u b l i n area has a predictably wel l determined positive effect on 
the net hour ly wage as does the possession of either a leaving certificate or a 
t h i r d level educational qualification. A further premium attaches to a t h i r d -
level qua l i f i ca t ion for those who are also un ion members. The variable 
captur ing the effects of current ly under taking on-the-job t r a in ing adopts a 
sign consistent w i t h f i r m specific human capital investment, al though the 
estimated effect is not tha t wel l determined. 

The estimated employer size coefficients (interpreted here, given the union 
employer size interactive terms, as the size effects for the non-union workers) 
bo th register w e l l determined effects. Non-union employees work ing , for 
example, i n firms of more than 100 workers earn a net hourly wage which is, 
on average, near ly 32.4 per cent more t h a n t h a t earned by non-union 
employees work ing i n firms of less than 20 workers. I n contrast, the employer 
size wage effect declines w i t h employer size for union members thus imply ing 
a decl ining un ion wage gap w i t h increased employer size. The union wage 

3. The employer size categories adopted are derived from a survey question which presented 
the individual with a limited number of possible size responses. For the purposes of this study 
some categories were aggregated up to those used in estimation. The empirical findings of this 
note are not sensitive to alterations in the categories adopted in estimation. 

4. The estimated coefficients of these interactive terms now represent the differential in 
coefficients between union members and non-members. 

5. Given the youth of the workers in the sample, the experience and age variables enter the 
specification linearly. Use of quadratic terms in experience and age proved, not surprisingly, 
unsatisfactory both in terms of significance and sign. 



Table 1: OLS Wage Equation Estimates for Young Workers 

Male Female 
Full-Sample Union Non-Union 

Constant 0.483 -1.421 0.295 
(0.598) (1.405) (0.441) 

Age 0.010 0.111* 0.002 
(0.026) (0.065) (0.020) 

Experience 0.007 0.004 0.020* 
(0.010) (0.015) (0.010) 

Married 0.145* 0.022 0.003 
(0.049) (0.084) (0.043) 

Dublin 0.093* 0.068 0.269* 
(0.038) (0.048) (0.053) 

Promotion -0.008 0.066 0.001 
(0.032) (0.059) (0.045) 

Size2 0.122* 0.010 0.107* 
(0.048) (0.075) (0.048) 

Size3 0.281* 0.006 0.219* 
(0.061) (0.068) (0.056) 

Current Training -0.061 0.142* -0.286* 
(0.045) (0.063) (0.123) 

Past Training 0.004 0.113 0.071* 
(0.038) (0.082) (0.044) 

Primary -0.264* -0.071 0.064 
(0.120) (0.087) (0.120) 

Leaving Certificate 0.088* -0.202 0.230* 
(0.044) (0.202) (0.059) 

Third Level 0.183* 0.193 0.364* 
(0.067) (0.203) (0.076) 

Manual -0.007 -O.120* 0.013 
(0.043) (0.056) (0.058) 

Relation -0.363* .— -0.279* 
(0.094) — (0.112) 

Indus t r y l 0.028 -0.159* 0.054 
(0.045) (0.056) (0.055) 

Industry3 -0.176* 0.048 0.237* 
(0.066) (0.115) (0.065) 

Union 0.177* — — 
(0.091). — — 

Third x Union 0.207* — — 
(0.104) — — 

Size2 x Union -0.184* 
: 

— 
(0.108) — — 

Size3 x Union -0.253* — 
(0.105) — — 

R2 (Adjusted) 0.338 0.383 0.336 
Breusch-Pagan 145.44* 391.35* 29.98* 
(Chi-Squared) 
Observations 275 146 188 

Standard errors in parentheses. 
* Denotes statistical significance at the 5 per cent level or better using a two-tailed test. 



gap for workers i n the smallest sized category is 19.3 per cent i n contrast to 
-7 .3 per cent for u n i o n members i n the largest sized category. S imi la r 
evidence on the union-employer size wage relationship is reported for the 
Un i t ed Kingdom (see for example, M a i n and Reilly (1993) and Green, Machin 
a n d M a n n i n g (1992)). 

I t is also evident from column one of Table 1 tha t a significant wage dis­
advantage attaches to work ing for either one's father or a close relative. On 
average, the net hour ly wage for such workers is j u s t over 30 per cent lower 
when compared to males not work ing under similar circumstances. 

The estimates for the female wage equation for un ion members are 
reported i n column two of Table 1. Most of the estimated coefficients are 
ind iv idua l ly insignif icant w i t h exceptions provided by the age variable, the 
current t r a i n i n g variable, the manual occupational category, and the broad 
manufac tur ing indus t ry category. The positive sign on the current t r a i n i n g 
variable appears somewhat counterintuit ive. I t is also noteworthy tha t both 
employer size effects i n th i s equation are s tat is t ical ly insignif icant . The 
poorly de termined na ture of these estimates may be a t t r ibutable to the 
relat ively small sample of 146 individuals used i n estimation here. 

Column three provides the wage equation estimates for the female non­
u n i o n sector. I n contrast to the female un ion wage equation most of the 
estimated coefficients are statistically significant at a conventional level. The 
experience var iable has a significant positive effect as does res iding i n 
D u b l i n . The current t r a i n i n g variable registers a sign consistent w i t h the 
predictions of human capital theory, and the leaving certificate and the t h i r d 
level qualif ication variable both register wel l determined positive effects. The 
f i r m size effects are also w e l l determined. Non-union females w o r k i n g 
respectively i n the medium sized and large sized f irms earn, on average, 11.2 
per cent and 24.5 per cent higher wages than s imilar workers employed i n 
the smal l sized category. A comparison of the estimated size effects for female 
workers between un ion and non-union sectors confirms an inverse relation­
ship between the un ion wage gap and employer size. This was also a feature 
of the results reported above for the male workers. Final ly , as also noted i n 
the case of the male workers, females working for relatives experience a wage 
disadvantage estimated, on average, to be about 24 per cent. 

Table 2 reports the estimates for the union wage gaps based on the wage 
equations of Table 1. I n a l l cases the union wage gaps are calculated on the 
basis of the mean characteristics of the un ion sector. 6 The f i rs t row of 
Table 2 reports estimates based on the inclus ion of the employer size 
dummies (i.e., the wage equations of Table 1). The male union wage gap is 

6. The standard errors for these estimates are calculated in the usual way (see for example, 
Reilly (1987)). 
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Table 2: Union Wage Gap Estimates 

Union Wage Gaps Male Female 

Including Employer Size 0.008 0.199* 
(0.037) (0.037) 

Excluding Employer Size 0.095* 0.253* 
(0.033) (0.035) 

Standard errors in parentheses. 
*Denotes statistical significance at the 5 per cent level or better using a two-tailed 
test. 

found to be negligible and stat is t ical ly ins ign i f ican t 7 i n contrast to the the 
statistically significant female estimate of 22 per cent . 8 • 9 

A comparison w i t h estimates derived from different samples of workers is, 
of course, fraught w i t h diff iculty. However, th is negligible male estimate is 
dramat ical ly at odds w i t h the 20 per cent estimate reported for adul t male 
workers i n Cal lan and Reilly (1993). Given tha t the i r data relate to the same 
year as this study, i t could be argued tha t unions exert more influence i n the 
male adul t labour market than i n the market for young male workers. The 
result reported i n this note also contrasts w i t h the findings of Freeman and 
Medoff (1984, p. 48), who suggest tha t young workers, relat ive to the i r adul t 
counterparts, generally enjoy significant wage benefits from the exercise of 
un ion power. For the I r i s h labour market , th is appears va l id only for young 
female members. 

Es t imat ion of wage equations tha t exclude the size dummies (not reported 
here) are used to calculate the wage gap estimates of row two of Table 2. Both 
gender groups register increases i n t he i r respective u n i o n wage gap 
estimates. The male effect now rises to a statist ically significant 10 per cent 
w i t h the female estimate r i s ing to an even more significant 29 per cent. The 
positive relat ionship between union membership and employer size explains 
the upward movement i n the union wage gap and points to the serious bias 
induced by t he i r exclusion from wage equations. The magni tude of the 
increase reported here suggests tha t failure to account for employer size may 

7. The raw (unadjusted) differential in mean wages between male union members and non-
members is 15.5 per cent. The estimated male union wage gap suggests that little of this raw 
differential is accounted for by union power. 

8. The raw (unadjusted) differential in mean wages between female union members and non-
members is nearly 43 per cent. On the basis of our female union wage gap estimate, over half of 
this raw differential is accounted for by the exercise of union power. 

9. T h i s union wage gap for female workers is considerably higher than the selectivity 
corrected union wage gap estimate of nearly 15 per cent reported for full-time female workers in 
Great Britain by Main and Reilly (1992). Nevertheless, in agreement with the Brit ish evidence, 
it does suggest that female union members fare considerably better than male union members. 



lead to a considerable overstatement of the estimate for the union wage gap. 
As Cal lan and Reil ly (1993) admit , thei r 20 per cent estimate for the male 
adul t un ion wage gap i n I re land may be the subject of an upward bias given 
the omission of a f i r m size variable from their s tudy . 1 0 

Final ly , a t tent ion turns to Table 3 and the gender wage gap estimates. The 
gender wage gaps are calculated on the basis of the mean characterisitics of 
the females i n the sectors i n question. Since the gender wage gap estimates 
are seen to be insensitive to the exclusion of the employer size dummies, we 
focus only on row one of Table 3. Al though the t-ratio for the union members' 
gender wage gap exceeds un i ty , i t is not significant at a conventional level. 
The point estimate does suggest, however, a wage advantage i n favour of the 
females. I n contrast the gender wage gap for the non-union sector is reported 
at a stat ist ically significant 17.8 per cent i n favour of males. The only other 
estimates on the gender wage gap for young workers i n I re land is provided i n 
Rei l ly (1987, Table 9) who, us ing a sample of young workers from 1982 
(wi thout a control for un ion membership), detected a gender wage gap of 7.5 
per cen t . 1 1 The evidence presented i n Table 3 suggests that , at least i n the 
case of young workers , unions perform an impor tan t role i n reducing the 
magnitude of the gender wage gap. 

Table 3: Gender Wage Gap Estimates 

Gender Wage Gaps Union Non-union 

Including Employer Size -0.041 0.164* 
(0.039) (0.031) 

Excluding Employer Size -0.048 0.165* 
(0.040) (0.033) 

Standard errors i n parentheses. 
•Denotes statistical significance at the 5 per cent level or better using a two-tailed 
test. 

I V CONCLUSION 

This note has presented estimates of union and gender wage gaps for a 
1987 sample of young ful l - t ime workers i n I re land who left school either i n 
1981 or 1982. Recent evidence on the union wage gap for I re land suggests a 

10. I t is worth noting in passing that attenuating the Callan and Reilly (1993) estimate by the 
percentage points' differential observed between rows one and two of Table 2 does yield an adult 
estimate for the union wage gap which is less inimical to estimates generally reported for the 
United Kingdom union wage gap. This , of course, should be interpreted as a purely sugges­
tive exercise. 

11. A weighted average of these two gender wage gaps provides an overall gender wage gap of 
8.8 per cent which is dimensionally comparable to the estimate of 7.5 per cent reported in Table 9 
of Reilly (1987) using a sample of young workers from 1982. 



relat ively large effect. The union wage gap estimate presented here for young 
ful l - t ime male workers was not found, however, to be stat is t ical ly different 
from zero at a conventional level of significance. This is a relat ively surpris­
i n g resul t given the view expressed, for example, by Freeman and Medoff 
(1984) tha t the un ion wage effect should be largest among young workers. 
Their contention is supported, however, by an estimate of sl ightly over 22 per 
cent obtained for young female workers i n the sample. 

For both males and females the union wage gaps were seen to decline w i t h 
employer size, w i t h union wage effects weakest i n the largest sized employer 
categories. This is i n agreement w i t h the recent findings of M a i n and Rei l ly 
(1993) and Green et al. (1992) for the Uni ted Kingdom. 

The gender wage gap estimates reported i n this note do serve to h igh l igh t 
the impor tan t role played by unions i n reducing i ts size. Indeed, the gender 
wage gap for un ion members was found to be statist ically insignificant from 
zero. I n contrast, a statistically significant gender wage gap for the non-union 
workers of approximately 18 per cent was detected. A n impor t an t issue 
wor thy of further investigation, therefore, is the extent to which this salutary 
effect of unions on the gender wage gap is also a characteristic feature of the 
adult labour market. 
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APPENDIX 

Table A l : Variable Description 

Variable Description 

ln(Wage) 

Age 
Experience 
Married 

Dublin 

Promotion 

Sizel 

Size2 

Size3 

Current Training 

Past Training 

Primary 

Intermediate Certificate 

Leaving Certificate 

The natural logarithm of an individual's usual net of tax 
hourly wage. 
The age of the individual in years. 
The amount of time spent in the current job in years. 
A binary variable adopting a value of 1 i f the individual is 
currently married; otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
resides in Greater Dublin (including Dun Laoghaire); 
otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
has received promotion in the current job; otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
works in a firm employing between 1 and 20 workers; 
otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
works in a firm employing between 21 and 100 workers; 
otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
works in a firm employing over 100 workers; otherwise 
zero. 
A binary variable adopting a value of 1 i f the individual is 
currently undergoing training on-the-job; otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
has received on-the-job training in the current job in the 
past; otherwise zero. 
A binary variable adopting a value of 1 i f the individual's 
highest educational qualification is Primary Level; other­
wise zero. 
A binary variable adopting a value of 1 i f the individual's 
highest educational qualification is Intermediate/Group 
Certificate level; otherwise zero. 
A binary variable adopting a value of 1 i f the individual's 
highest educational qualification is Leaving Certificate 
level; otherwise zero. 



Table A l : Variable Description 

Third Level 

Manual 

Works for Relation 

Industry 1 

Industry2 

Industry3 

Union 

A binary variable adopting a value of 1 i f the individual's 
highest educational qualification is a third-level qualifi­
cation; otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
works in a manual occupational category; otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
works for his/her father or a close relative; otherwise a 
value of zero. 
A binary variable adopting a value of 1 i f the individual 
works in industry divisions 1-5 (extractive and manufac­
turing industries); otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
works in industry divisions 6-8 (distribution, hotels and 
catering industries); otherwise zero. 
A binary variable adopting a value of 1 i f the individual 
works in industry division 9 (public administration, 
health, education etc.); otherwise zero. 
A binary variable adopting a value of 1 i f the individual is 
a member of a trade union; otherwise zero. 

Table A2: Summary Statistics for Variables Used in Analysis 

Union Non- Union 
Male Female Male Female 

Ln(Wage) 1.0497 1.1197 0.9056 0.7634 
Age 23.2200 23.2400 23.0980 23.3180 
Experience 3.6663 3.7611 2.8442 3.2663 
Married 0.0889 0.1233 0.0919 0.2021 
Dublin 0.4111 0.2945 0.2945 0.2181 
Promotion 0.3667 0.3219 0.3219 0.2925 
Sizel* 0.1444 0.1712 0.4865 0.5374 
Size2 0.2667 0.1986 0.2432 0.2394 
Size3 0.5889 0.6301 0.2703 0.2232 
Current Training 0.1222 0.1027 0.2054 0.0532 
Past Training 0.2778 0.3082 0.2324 0.2394 
Primary 0.0111 0.0479 0.0270 0.0266 
Intermediate Certificate 0.2667 0.1781 0.2757 0.0904 
Leaving Certificate 0.5778 0.5274 0.3622 0.6436 
Third Level 0.1444 0.2466 0.3351 0.2394 
Manual 0.4778 0.2808 0.4108 0.1117 
Relation 0.0222 0.0000 0.1351 0.0585 
Industryl 0.5333 0.3836 0.5081 0.2500 
Industry2* 0.1333 0.1575 0.0757 0.0957 
Industry3 0.3334 0.5411 0.4162 0.6543 
Observations 90 185 146 188 

*Denotes omitted in estimation. 




