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Motivation

• Stylised fact: Firms pay different wages to similar workers.

• Based on the two-way fixed effects methodology by Abowd, Kramarz, and
Margolis (1999, AKM), several studies document that 15–20% of the total
variance in wages can be attributed to firm wage premia.

• Importantly, these firm wage premia are wage differentials left after differences
in workers’ human capital and unobservable skills have been rewarded.

• Clearly, such persistent firm wage premia are at odds with labour markets
that are perfectly competitive.

• They rather point at substantial employment rents that are split between
workers and firms.

Hirsch & Müller Firm wage premia and industrial relations Nürnberg, 17/12/2018 2 / 22



Motivation (cont’d)

• On the one hand, differences in firm wage premia may stem from differences
in the surpluses to be shared between workers and firms.

• On the other hand, premia may reflect differences in bargaining power that
are rooted in firms’ different industrial relations regime.

• However, evidence on the sources of firm wage premia in general and, more
specifically, on the role of bargaining power is still sparse.

• What is more, applying the AKM approach to West Germany, Card, Heining,
and Kline (2013, CHK) document rising dispersion in firm wage premia that
is, in turn, substantially contributing to rising wage inequality.

• Again, little is known on the sources of the rising premium dispersion and, in
particular, whether it may reflect secular changes in organised labour.
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Our contribution to the literature

(1) We analyse how the firm wage premium varies with firms’ industrial relations
regime, holding constant firm performance.

→ We rely on premium and performance measures that are adjusted for observed
and unobserved worker quality and thus do not suffer from worker sorting.

→ This analysis informs us on whether the bargaining power of organised labour
matters for wage premia.

(2) We investigate whether the impact of the industrial relations regime changes
over time by redoing our analysis for subperiods of our observational window.

(3) We examine whether the impact of the industrial relations regime differs along
the wage premium distribution by running recentred influence function (RIF)
regressions for the variance, the first and the ninth decile, and the median.

→ This analysis informs us on whether changes in industrial relations account for
part of the rise in the premium dispersion over time.
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Industrial relations in Germany

• First backbone: sector-level collective wage bargaining between a single union
and an employers association

• CWB predominantly concerns wages, but also determines job classifications,
working time, and working conditions. It settles minimum terms that bound
employers cannot undercut, but only improve upon.

• Firms decide on whether being covered by CWB in that they decide on joining
or leaving an employers association, where coverage has fallen over time.

• In 2015, 59% (31%) of West German workers (plants) were covered directly
by CWB, and further 51% (43%) of uncovered workers (plants) were covered
indirectly in that employers report to act upon a sector-level agreement.

• We expect a positive association between CWB coverage and wage premia, in
particular in the lower part of the premium distribution due to “hide effects”.
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Industrial relations in Germany (cont’d)

• Second backbone: plant-level worker codetermination through works councils

• WOCOs are the German counterpart of workplace unions in other countries
and have far-reaching codetermination rights in so-called “social matters”,
although they do not bargain over wages directly.

• WOCOs are mandatory but not automatic in all plants with at least five
permanent workers, with workers choosing whether a WOCO is formed.

• In 2015, 42% of workers in West Germany worked in the 9% of plants with a
WOCO, where WOCO prevalence has fallen over time.

• We expect a positive association of WOCO existence and wage premia. Yet,
its impact along the premium distribution is unclear (rent extraction in high-
premium plants vs. ensuring a minimum premium in low-premium plants).
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Data

• We use the linked employer–employee data set (LIAB) of the Institute for
Employment Research (IAB) for West Germany for the years 1994–2009.

• The LIAB merges administrative worker-level social-security information with
survey information from the IAB Establishment Panel.

• Plant-level information: gross value added, wage bill, employment, capital
stock (Müller, 2008; 2017), collective bargaining coverage, works council
existence, plant age, plant location, sector, workforce composition, etc.

• The data allow us to merge the plant and worker wage effects from an AKM
decomposition for West Germany by CHK and to use these to arrive at wage
premium and performance measures that do not suffer from worker sorting.

• Sample restrictions: no plants from the agricultural, mining, financial, and
public sectors, no publicly-owned and no plants with less that five workers
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Measuring wage premia

• AKM framework: two-way fixed effects decomposition of workers’ log wage

logwit = αi + ϕj(i,t) + x′itβ + uit

• αi : worker i ’s time-invariant human capital rewarded equally across plants
• ϕj(i,t): wage premium enjoyed by every worker employed at plant j
• x′itβ: worker i ’s time-variant human capital rewarded equally across plants
• uit : idiosyncratic log wage component

• We employ CHK’s plant wage effect for West Germany that provides us with
a plant wage premium that is net of observed and unobserved worker quality
and therefore does not suffer from worker sorting.

• The crucial assumption for this interpretation of the AKM decomposition to
hold is that the idiosyncratic component uit is unrelated to the sequence of
workers’ employers {j(i , t)}t . CHK present supportive evidence for this.
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Measuring quasi rents

• The proper measure of the surplus to be split is the quasi rent

QR = VAD − xN − rK ,

i.e. value added net of the competitively priced labour and capital inputs.

• To measure workers’ outside option such that it is corrected for observed and
unobserved worker quality, we follow Abowd and Allain (1996):

log x =

(
wage

N

)
s

+ (αj − ᾱs)− (ϕ̄s − ϕs10)

• (wage
N

)s : average plant-level wage bill per worker in the respective sector s
• αj − ᾱs : difference in the average CHK worker effect in plant j and sector s
• ϕ̄s − ϕs10: spread between the average CHK plant effect in sector s and its

10th percentile (→ risk-averse workers expect modest wage premium when
switching employers)
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Econometric approach

• Baseline specification: pooled OLS regression

ϕj = β0 + β1CWBj + β2WOCOj + β3QRj + Controls′jγ + εj

• Controls: 32 district dummies, 64 two-digit sector dummies, 4 plant size
dummies, 4 plant age dummies, dummy for a single-plant firm, percentages
of women and part-time workers in the workforce

• Changes over time? Separate regressions for the time intervals 1994–1996,
1997–2002, and 2003–2009, for which CHK provide separate plant effects

• Beyond the mean? RIF regressions for the variance, the first and the ninth
decile, and the median of the premium distribution and a Oaxaca–Blinder
decomposition of the rise in the premium variance
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Selective descriptive statistics at plant level
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Tables 

 

 

 1994–1996 1997–2002 2003–2009 

 Mean St.Dev. Mean St.Dev. Mean St.Dev. 

In € 1000 per year and worker       

Wage 23.4 10.8 25.4 12.2 25.5 12.8 

Value added 51.4 44.9 48.7 48.1 48.5 39.9 

Workers’ outside wage 18.7 5.1 20.4 5.6 19.6 6.2 

Costs of capital 10.2 15.4 7.8 12.0 7.0 10.6 

Quasi rent 22.6 44.3 20.4 46.3 21.9 38.7 

Industrial relations       

Collective wage agreement 0.76 0.43 0.61 0.49 0.48 0.50 

Works council 0.13 0.34 0.11 0.31 0.09 0.29 

Observations 495,880 1,508,950 1,824,611 

Plants (unweighted) 1,213 4,977 6,079 

 
Notes: IAB Establishment Panel, 1994–2009. Final regression sample. Weighted using sample weights. 
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Dispersion of the wage premia
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Standard deviation of plant wage effects (1) (2) (3) (3) – (1) 

 1990–1996 1997–2002 2003–2009  

CHK (worker level, male workers only) 0.172 0.194 0.230 0.058 

LIAB (plant level, final sample, weighted) 0.202 0.221 0.262 0.060 

 
Notes: The first row refers to Table III in CHK. The second row refers to our final sample encompassing the years 1994–
2009 that aggregates male and female plant wage effects from CHK at plant level in the LIAB data and weights the data 
using the sample weights of the IAB Establishment Panel. 

 

 (1) (2) (3) (3) – (1) 

  1994–1996 1997–2002 2003–2009  

90–10 gap 0.435 0.496 0.570 0.135 

90–50 gap 0.180 0.198 0.234 0.054 

50–10 gap 0.255 0.298 0.336 0.081 

75–25 gap 0.219 0.241 0.287 0.068 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Final regression sample; weighted using sample weights. 
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Change in premia dispersion and collective wage bargaining
at one-digit industry level from 1994–1996 to 2003–2009

Hirsch & Müller Firm wage premia and industrial relations Nürnberg, 17/12/2018 13 / 22



Change in premia dispersion and works council prevalence
at one-digit industry level from 1994–1996 to 2003–2009
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Wage premium OLS regressions
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 (1) (2) (3) (4) 

 1994–2009 1994–1996 1997–2002 2003–2009 

Collective wage agreement 0.019** 

(0.008) 

–0.012 

(0.025) 

0.012 

(0.011) 

0.035*** 

(0.012) 

Works council 0.050*** 

(0.010) 

0.044*** 

(0.017) 

0.030* 

(0.015) 

0.068*** 

(0.012) 

Quasi rent per worker (in € 100,000) 0.063*** 

(0.007) 

0.058*** 

(0.016) 

0.052*** 

(0.009) 

0.086*** 

(0.012) 

Observations 3,829,441 495,880 1,508,950 1,824,611 

Plants (unweighted) 9,054 1,273 4,977 6,079 

R² 0.24 0.35 0.37 0.26 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Weighted using sample weights. The regressand is the CHK plant wage effect. The control variables consist of 32 district 
dummies (Regierungsbezirke), 62 two-digit sector dummies, four plant size dummies, four plant age dummies, a dummy for 
a single plant (as opposed to a plant belonging to a multi-branch company), and the percentages of women as well as part-
time workers in the plant’s workforce. Standard errors (in parentheses) are clustered at the plant level. ***/**/* indicates 
statistical significance at the 1/5/10 percent level. 
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RIF regressions for the variance
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 (1) (2) (3) (4) 

 1994–2009 1994–1996 1997–2002 2003–2009 

Collective wage agreement –0.013*** 

(0.005) 

–0.015 

(0.014) 

0.001 

(0.007) 

–0.014* 

(0.008) 

Works council 0.018*** 

(0.005) 

0.003 

(0.011) 

0.020** 

(0.009) 

0.016* 

(0.008) 

Quasi rent per worker (in € 100,000) –0.010** 

(0.004) 

–0.007 

(0.008) 

–0.009** 

(0.004) 

–0.013 

(0.010) 

Observations 3,829,441 495,880 1,508,950 1,824,611 

Plants (unweighted) 9,054 1,273 4,977 6,079 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Weighted using sample weights. The regressand is the respective parameter of the distribution of the CHK plant wage effects. 
The control variables consist of 32 district dummies (Regierungsbezirke), 62 two-digit sector dummies, four plant size 
dummies, four plant age dummies, a dummy for a single plant (as opposed to a plant belonging to a multi-branch company), 
and the percentages of women as well as part-time workers in the plant’s workforce. Standard errors (in parentheses) come 
from a block bootstrap at plant level with 500 replications. ***/**/* indicates statistical significance at the 1/5/10 percent 
level. 
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RIF regressions for the first decile
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 (1) (2) (3) (4) 

 1994–2009 1994–1996 1997–2002 2003–2009 

Collective wage agreement 0.051** 

(0.024) 

0.004 

(0.068) 

0.010 

(0.050) 

0.071** 

(0.035) 

Works council 0.007 

(0.019) 

0.022 

(0.048) 

–0.017 

(0.040) 

0.051* 

(0.027) 

Quasi rent per worker (in € 100,000) 0.069*** 

(0.023) 

0.057 

(0.056) 

0.067 

(0.048) 

0.081** 

(0.035) 

Observations 3,829,441 495,880 1,508,950 1,824,611 

Plants (unweighted) 9,054 1,273 4,977 6,079 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Weighted using sample weights. The regressand is the respective parameter of the distribution of the CHK plant wage effects. 
The control variables consist of 32 district dummies (Regierungsbezirke), 62 two-digit sector dummies, four plant size 
dummies, four plant age dummies, a dummy for a single plant (as opposed to a plant belonging to a multi-branch company), 
and the percentages of women as well as part-time workers in the plant’s workforce. Standard errors (in parentheses) come 
from a block bootstrap at plant level with 500 replications. ***/**/* indicates statistical significance at the 1/5/10 percent 
level. 
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RIF regressions for the median
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 (1) (2) (3) (4) 

 1994–2009 1994–1996 1997–2002 2003–2009 

Collective wage agreement 0.020** 

(0.008) 

–0.002 

(0.023) 

0.018 

(0.012) 

0.037*** 

(0.011) 

Works council 0.071*** 

(0.011) 

0.056** 

(0.027) 

0.060*** 

(0.017) 

0.077*** 

(0.013) 

Quasi rent per worker (in € 100,000) 0.057*** 

(0.010) 

0.054*** 

(0.018) 

0.054*** 

(0.015) 

0.071*** 

(0.013) 

Observations 3,829,441 495,880 1,508,950 1,824,611 

Plants (unweighted) 9,054 1,273 4,977 6,079 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Weighted using sample weights. The regressand is the respective parameter of the distribution of the CHK plant wage effects. 
The control variables consist of 32 district dummies (Regierungsbezirke), 62 two-digit sector dummies, four plant size 
dummies, four plant age dummies, a dummy for a single plant (as opposed to a plant belonging to a multi-branch company), 
and the percentages of women as well as part-time workers in the plant’s workforce. Standard errors (in parentheses) come 
from a block bootstrap at plant level with 500 replications. ***/**/* indicates statistical significance at the 1/5/10 percent 
level. 
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RIF regressions for the ninth decile
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 (1) (2) (3) (4) 

 1994–2009 1994–1996 1997–2002 2003–2009 

Collective wage agreement –0.004 

(0.008) 

–0.037 

(0.028) 

0.012 

(0.010) 

0.012 

(0.011) 

Works council 0.076*** 

(0.015) 

0.029 

(0.032) 

0.056*** 

(0.019) 

0.070*** 

(0.023) 

Quasi rent per worker (in € 100,000) 0.052*** 

(0.011) 

0.015 

(0.017) 

0.022** 

(0.010) 

0.072*** 

(0.017) 

Observations 3,829,441 495,880 1,508,950 1,824,611 

Plants (unweighted) 9,054 1,273 4,977 6,079 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Weighted using sample weights. The regressand is the respective parameter of the distribution of the CHK plant wage effects. 
The control variables consist of 32 district dummies (Regierungsbezirke), 62 two-digit sector dummies, four plant size 
dummies, four plant age dummies, a dummy for a single plant (as opposed to a plant belonging to a multi-branch company), 
and the percentages of women as well as part-time workers in the plant’s workforce. Standard errors (in parentheses) come 
from a block bootstrap at plant level with 500 replications. ***/**/* indicates statistical significance at the 1/5/10 percent 
level. 
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Oaxaca–Blinder decomposition of the rise in the premium
variance from the 1994–1996 to the 2003–2009 period
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 Variance Percent of the raw 

differential 

Raw differential in variances 0.0280*** (0.0064) 100 

Explained part of the differential 0.0095*     (0.0051) 34 

Unexplained part of the differential 0.0185**   (0.0077) 66 

Contribution to the explained part…   

     Collective wage agreement 0.0041*     (0.0022) 15 

     Works council –0.0006       (0.0004) 2 

     Quasi rent per worker (in € 100,000) 0.0001       (0.0003) 0 

Observations 2,320,491 

Plants (unweighted) 6,958 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Weighted using sample weights. Oaxaca–Blinder decompositions based on RIF regressions of the wage effects variance with 
2003–2009 as reference period. The control variables consist of 32 district dummies (Regierungsbezirke), 62 two-digit sector 
dummies, four plant size dummies, four plant age dummies, a dummy for a single plant (as opposed to a plant belonging to a 
multi-branch company), and the percentages of women as well as part-time workers in the plant’s workforce. Standard errors 
(in parentheses) come from a block bootstrap at plant level with 500 replications. ***/**/* indicates statistical significance at 
the 1/5/10 percent level. 
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Robustness: wage premium OLS regressions
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 (1) (2) (3) (4) 

 Part-time 

workers 

Risk aversion (25th 

percentile)  

Capital stock 

omitted 

Manufacturing 

only 

Collective wage agreement 0.018** 

(0.008) 

0.019** 

(0.008) 

0.018** 

(0.008) 

0.014 

(0.010) 

Works council 0.051*** 

(0.010) 

0.050*** 

(0.010) 

0.050*** 

(0.009) 

0.048*** 

(0.011) 

Quasi rent per worker (in €100,000) 0.059*** 

(0.007) 

0.067*** 

(0.008) 

0.069*** 

(0.008) 

0.112*** 

(0.015) 

Observations 3,829,441 3,829,441 3,829,441 825,416 

Plants (unweighted) 9,054 9,054 9,054 3,105 

R² 0.24 0.25 0.25 0.35 

 
Notes: IAB Establishment Panel, 1994–2009, and CHK plant wage effects provided by Card, Heining, and Kline (2015). 
Weighted using sample weights. The regressand is the CHK plant wage effect. The control variables consist of 32 district 
dummies (Regierungsbezirke), 62 two-digit sector dummies, four plant size dummies, four plant age dummies, a dummy for 
a single plant (as opposed to a plant belonging to a multi-branch company), and the percentages of women as well as part-
time workers in the plant’s workforce. Standard errors (in parentheses) are clustered at the plant level. ***/**/* indicates 
statistical significance at the 1/5/10 percent level. 
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Conclusions

• We found that wage premia are larger on average in plants covered by
collective wage bargaining and, even more so, in plants with a works council.

• Since these additional wage premia are conditional on quasi rents and since
worker sorting is accounted for, our findings suggest that these institutions of
worker representation increase workers’ bargaining power.

• We further saw that collective bargaining coverage is associated with less
dispersed wage premia across plants in that it compresses premia from below.

• The opposite holds for works council existence which widens the premium
distribution at the top.

• Hence, among the suspects in this study only deunionisation contributes to
explaining the rising premium dispersion in that it accounts for nearly half of
the rise in the premium variance attributable to changing plant characteristics.
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