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German labor unions: Shaping occupational trends and earnings 
across routine jobs 
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Abstract: This paper uses individual data from the German Socio-Economic Panel (SOEP) 
to examine occupational trends and earnings returns to routine jobs over the period 1985- 
2019. Initially, we observe a significant decline in the returns to routine task intensity (RTI), 
suggesting a reduced demand for routine jobs. However, once unionized workers are taken 
into account, this decline is reversed and becomes positive and highly significant. This 
highlights the role of unions in mitigating wage declines in routine occupations, consistent 
with results of Parolin (2021) for the U.S. labor market. Interestingly, controlling for 
unionization eliminates the statistical significance of the linear time trend, suggesting that 
unionized workers are increasingly specializing in non-routine occupations. Moreover, we 
find that demand for unionized workers does not decline significantly, as in the case of non-
unionized workers. 
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1 Introduction 

In the last four decades, wage polarization has been significantly increasing in all developed countries (Autor, Katz, and 
Kearney 2008; Goldin and Katz 2009; Acemoglu and Restrepo 2019; Dustmann, Ludsteck, and Schönberg 2009). Labor 
market scholars suspect that new technologies could be one of the major driving factors behind unfavorable changes in 
earning  distribution. A very influential argument was made that technologies have a skills-biased effect on labor demand 
(Tinbergen 1974). Katz and Murphy (1992) observed that despite the increase in the supply of more educated workers 
the education (wage) premium increased. This well-documented fact was caused by steadily rising labor demand that is 
biased toward highly educated labor. However, this framework could not explain why low and high-paid service 
occupations experienced large employment and earning growth at the expense of middle-pay occupations (Goos and 
Manning 2007). The second flaw of this model lies in the fact that it is not able to explain why wages of low-educated 
workers fall (not stagnate) substantially (Autor 2022). Later, scholars introduced a concept of task-routines (Autor, Levy, 
and Murnane 2003; Acemoglu and Autor 2011; Acemoglu and Restrepo 2018) that could account for wage polarization 
better. Based on the conceptualization of the production process to a set of tasks, that could be either performed by the 
technology (machines, robots, or AI) - routine tasks, and those that require a higher level of creativity or are performed 
in a non-controlled environment - non-routine technology could directly complement those, that are non-routine and 
directly replace those that are routine. Since the most routine occupations are in the middle of the income distribution, 
these occupations are directly replaced by machines, causing a decline in employment shares. Workers from these high 
routine-task intensive occupations from the middle of the income distribution tend to move to the lower-paid occupations, 
where they exert downward pressure on wages (Acemoglu and Autor 2011). In Germany, Dustmann, Ludsteck, and 
Schönberg (2009) documented that since 1980 wage growth at the top of the wage distribution experienced the largest 
growth and the middle-tier group of workers experienced slower growth than the bottom of the wage distribution. A 
similar but more pronounced trend was documented for the U.S. (Autor and Dorn 2013). 

In addition to the technology-based explanation, another strand of the literature sees institutional changes as a key 
driver of wage polarization, such as a secular decline in union density and the minimum wage (Fortin and Lemieux 1997), 
or changes in the composition of the labor force (Lemieux 2006), or an increase in foreign competition (Feenstra and 
Hanson 1999; Autor, Dorn, and Hanson 2013). Empirical studies documenting that the impact of technology on wages 
and employment depends on these institutional changes are numerous. In Germany, Fitzenberger, Kohn, and Wang (2006) 
documented that the strong deunion- ization that began in the 1990s contributed significantly to the increase in wage 
inequality at the bottom of the income distribution. Fitzenberger, Kohn, and Lembcke (2013) further add evidence that 
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higher union coverage reduces wage dispersion by increasing wages at the bottom of the income distribution and reducing 
wages of those at the top of the income distribution. In the U.S. labor market, Parolin (2021) examined the relationship 
between trends in the earnings returns to occupational routine task intensities, given changes in union densities. He found 
that if union coverage had remained stable, the polarization of earnings driven by highly routine occupations would not 
have occurred. Despite of moderating effect of labor market institutions, Kostøl and Svarstad (2023) showed that the 
moderating effect of trade unions has bi-directional causation. On the one hand, workers who specialize in more routine 
occupations enjoy higher union premiums compared to non-routine workers, which consequently positively contribute to 
technological change. 

To investigate how earning and employment trends differ across unionized workers who are employed across different 
routine task intensities occupations (RTI), I will make use of the German Socio-Economic Panel (SOEP) from 1985-1993 
(West Germany) and 1993-2019 (East and West Germany) to study the wage premium (1990-2019) and employment 
trends (1985- 2019) across routine and non-routine occupation. I borrowed the proposed hypothesis from Parolin (2021) 
and investigated whether trade union membership inhibits declining earning returns to an occupation’s RTI, and whether 
this higher earning potentially has a declining effect on the employment of higher RTI occupations. The main findings of 
the paper can be summarized as follows. I found a declining trend in the return to routine jobs, and unions appear to 
mitigate this decline, although their impact is not economically significant. I also document a declining trend in the 
employment of routine jobs, and it appears that unions play a moderating role in slowing this decline. 

After I decompose the employment trends into manufacturing, mining, and all other non-manufacturing sectors, I 
document a rising number of routine occupations in manufacturing and a declining number of routine occupations in 
manufacturing. On the one hand, I observe a significant moderating effect of organized workers in the non-manufacturing 
sector, but surprisingly, the same effect is absent in the manufacturing sectors. 

The rest of the paper is structured as follows. Section 2 describes the methods and data used in the paper. Section 3 
discusses the main results, and section 4 concludes. 

 

2 Empirical specification and data  

The German Socio-Economic Panel (SOEP) created by Goebel et al. (2019) is a longitudinal survey of approximately 
15,000 private households in West Germany from 1984 to 2021 and East Germany from 1990 to 2021 (release 2023). 
Since the union membership was asked for the first time in 1985 and 2019. I restrict my analysis to this period. To estimate 
the earning returns across different routine task intensities, I follow the specification from Goos, Manning, and Salomons 
(2014) and Parolin (2021) by estimating the trend in the returns to an occupation’s RTI:  

𝑙𝑙𝑙𝑙𝑙𝑙�𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑤𝑤𝑤𝑤𝑤𝑤𝑒𝑒𝑗𝑗,𝑖𝑖,𝑠𝑠,𝑡𝑡� = β1𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗 + β2�𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗 ⋅ 𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝑡𝑡� + β3𝑋𝑋𝑗𝑗 + γ𝑖𝑖 + γ𝑠𝑠 + γ𝑡𝑡 + ε𝑗𝑗,𝑖𝑖,𝑠𝑠,𝑡𝑡 (1) 

The 𝑙𝑙𝑙𝑙𝑙𝑙�𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑤𝑤𝑤𝑤𝑤𝑤𝑒𝑒𝑗𝑗,𝑖𝑖,𝑠𝑠,𝑡𝑡� of occupation j, in industry i, federal state s, and time t start to be recorded in 1990. I deflated 
them to the year 2015 by making use of the Consumer Price Index (CPI) obtained from the Federal Statistical Office of 
Germany (2023). To complement data on Routine Task Intensities (RTI) of occupations later rescaled from 0 (non-
routine) to 1 (routine) computed by Tijdens (2023) for ISCO-08, I created consistent occupational groups that were 
translated from ISCO-88 COM to ISCO-08 by using correspondence tables provided by the International Labor 
Organization (ILO) by keeping only unique matches across both classifications. The main variable of interest is the 
β2 coefficient, which accounts for interacted 𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝑡𝑡 and 𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗 . If the estimate of 𝛽𝛽2 is positive and significant, this must 
imply that the earnings returns to higher RTI are increasing over time, independent of composition effects (Parolin 2021). 
To account for the composition effect, I add the variables that could influence the labor supply, namely the education, 
age, age squared, sex, and migration background of an individual all composed to vector 𝑋𝑋𝑗𝑗. Moreover, the model takes 
into account unobservable fixed effects: 𝛾𝛾𝑖𝑖, 𝛾𝛾𝑠𝑠, 𝛾𝛾𝑡𝑡 on the level of industry, federal state, and year respectively, that are 
correlated with our dependent variables and should eliminate different institutions, or sectoral specific shocks. 
Subsequently, I extend the model (1) by adding trend of earning return to unionized workers: 

log�𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑤𝑤𝑤𝑤𝑤𝑤𝑒𝑒𝑗𝑗,𝑖𝑖,𝑠𝑠,𝑡𝑡� = β1𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗 + β2�𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗 ⋅ 𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝑡𝑡� + β3𝑋𝑋𝑗𝑗 + β4�𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗 ⋅ 𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝑡𝑡 ⋅ 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑛𝑛𝑗𝑗� + γ𝑖𝑖 + γ𝑠𝑠 + γ𝑡𝑡 + ε𝑗𝑗,𝑖𝑖,𝑠𝑠,𝑡𝑡 (2) 

A positive and significant slope, 𝛽𝛽4, would suggest that union coverage is associated with more favorable earnings 
returns to an occupation’s RTI over time. To test whether higher union coverage leads to accelerated declines in occupa-
tions at greater risk of automation, I estimate the same specification as Parolin (2021): 

log�𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗� = β1𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝑡𝑡 + β2𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑛𝑛𝑗𝑗 + β3�𝑅𝑅𝑅𝑅𝐼𝐼𝑗𝑗 ⋅ 𝑌𝑌𝑌𝑌𝑌𝑌𝑟𝑟𝑡𝑡 ⋅ 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑛𝑛𝑗𝑗� + γ𝑖𝑖 + γ𝑠𝑠 + ε𝑗𝑗,𝑖𝑖,𝑠𝑠,𝑡𝑡 (3) 
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All composition controls and fixed effects are the same as in the previous models. I exclude the year fixed effect 𝛾𝛾𝑡𝑡 
because I include a time trend estimate, 𝛽𝛽1, in the main specification. A negative and significant estimate of the time trend 
would imply that high RTI occupations are declining over time, presumably because negative labor demand is shifting to 
routine occupations. Since I am most interested in the moderating effect of unions, the significant and positive estimate 
will suggest that unionized workers tend to be less exposed to negative labor demand shifts over time. 

3 Results 

Table 1 shows the results of the (1) and (2) models. The interaction term of RTI and the linear time trend is negative and 
statistically significant in the first and second columns, indicating that returns to RTI have declined on average. 
Interestingly, after I include the interaction with unionized workers, the estimate is positive and highly significant, 
suggesting that unions do indeed play a moderating role in the downward pressure on wages in more routine occupations. 
Similar results were obtained for the US labor market in Parolin (2021). Notably, the introduction of controls for unionized 
workers in column (2) eliminates the statistical significance of the linear time trend. The estimate for the union parameter 
(- 0.99 (0.56)) suggests that unionized workers, on average, tend to specialize in more non- routine occupations. 
Strikingly, the demand for unionized workers tends to increase over time, captured by a positive estimate for different 
time trends for unionized workers in table1. These results contrast with those of Parolin (2021), who found a modest 
negative impact of unions on wages in the U.S labor market. 

Finally, I estimate the model (3) within the subset of manufacturing, mining, and transportation (hereafter 
manufacturing) and all other agricultural and service industries (hereafter non-manufacturing) in order to clarify whether 
specific subsets of industries are driving the overarching trend of declining demand for routine occupations attributed to 
unions. The results of this exercise are presented in table 3. On the one hand, the linear trend estimates consistently show 
a decline in the prevalence of routine occupations over time in non-manufacturing industries. On the other hand, an 
increasing demand for more routine occupations is observed in the subset of manufacturing industries. While unions exert 
a more pronounced restraining influence in non-manufacturing, their statistical significance diminishes in manufacturing, 
possibly due to greater heterogeneity among manufacturing firms. 

4 Conclusions 

This paper examined occupational trends and the earning returns to routine occupations in the German labor market 
between 1985 and 2019, and the role of unionized workers. First, we observed a significant decline in the returns to RTI 
over time, suggesting a declining demand for routine occupations. 

However, an important finding emerged when we introduced unionized workers into the equation. The decline in 
returns to RTI was not only reversed but turned positive and highly significant. This result underscores the moderating 
role that unions play in mitigating downward pressure on wages in routine occupations. This finding is consistent with 
the research of Parolin (2021), who found similar trends in the U.S. labor market. 

In addition, this paper revealed that the statistical significance of the linear time trend disappeared when controlling 
for unionized workers. The results suggest that unionized workers tended to specialize in non-routine occupations and, 
remarkably, the demand for unionized workers appeared to increase over time. 

These results diverge from the previous results of  Parolin (2021), who found that unions had a modest positive impact 
on wages but noted that this effect was offset by a reduction in the employment share of routine occupations. 

After splitting our analysis into manufacturing and non-manufacturing industries. We found different trends. Routine 
occupations showed a steady decline over time in non- manufacturing industries, while the opposite trend was observed 
in manufacturing. Unions exerted a stronger restraining influence in non-manufacturing, but their statistical significance 
diminished in manufacturing, possibly due to the greater heterogeneity among firms in this sector. 
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5 Appendix 

Table 1 Trends of real wages and routine occupations interacted with trade union membership in Germany, 1990-2019. 

 ∆log(Real Wagesjsit)  
 (1) (2)  

RTIj 11.474*** 11.474***  
 (0.781) (2.501)  

RTIj ×Year -0.005*** -0.005***  
 (0.001) (0.001)  

RTIj × Union × Year  0.000***  
  (0.000)  

Adj. R2 0.41 0.41  

Observations 114,263 36,649  

 

Note: Real wages, trade union membership, and all demographic variables come from SOEP database created by 
Goebel et al. (2019). The Routine Task Intensity (RTI) scores are from Mihaylov and Tijdens (2019) estimate 
for ISCO-08 occupation and are rescaled between 0 (non-routine occupation) and 100 (routine occupation). 
Wages are winsorized at 1 and 99 percentile. Estimates control for age, age squared, education, gender. 
Fixed effects are defined at the level of 2-digit NACE industries and 16 federal states. Standard errors are 
clustered at the federal state level, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. 

 

Table 2 Trends of routine task intensity score and trade union membership in Germany, 1985-2019.  

 ∆RTIj  
 (1) (2)  

Year(linear) -0.0001*** 0.0002  
 (0.0000) (.0001)  

Union  -0.9928*  
  (0.5641)  

Union × Year (linear)  0.0005*  
  (0.0002)  

Adj. R2 0.22 0.22  

Observations 190,049 61,299  

 

Note: Trade union membership and all demographic variables come from SOEP database created by Goebel 
et al. (2019). The Routine Task Intensity (RTI) scores are from Mihaylov and Tijdens (2019) estimate for 
ISCO-08 occupation and are rescaled between 0 (non-routine occupation) and 100 (routine occupation). 
Wages are winsorized at 1 and 99 percentile.  Estimates control for age, age squared, education, gender. 
Fixed effects are defined at the level of 2-digit NACE industries and 16 federal states. Standard errors are clus-
tered at the federal state level, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table 3 Non-manufacturing and manufacturing trends of routine task intensity score and trade union membership in Germany, 1985-
2019. 

 ∆ RTIj    
 Non-manufacturing  Manufacturing, mining   

 (1) (2) (3) (4)    

Year(linear) -.0004*** -.0003*** 0.0007*** 0.0016***    
 (0.0001) (0.0001) (0.0001) (0.0002)    

Union  -1.5060***  -0.3025    
  (0.6656)  (1.0100)    

Union ×Year (linear)  0.0007***  0.0001    
  (0.0003)  (0.0005)    

Adj. R2 0.27 0.27 0.13 0.13    

Observations 137,842 43,991 52,207 17,308    

 

Note: Trade union membership and all demographic variables come from SOEP database created by Goebel 
et al. (2019). The Routine Task Intensity (RTI) scores are from Mihaylov and Tijdens (2019) estimate for 
ISCO-08 occupation and are rescaled between 0 (non-routine occupation) and 100 (routine occupation). 
Wages are winsorized at 1 and 99 percentile. Estimates control for age, age squared, education, gender. 
Fixed effects are defined at the level of 2-digit NACE industries and 16 federal states. Standard errors are 
robust to HAC, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. 
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